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SYPHILIS. 

By  K.  W.  TAYLOR,  M.  D. 


Syphilis  is  a  chronic  infectious  disease  affecting  the  whole  organ- 
ism, and  characterized  by  the  development  of  an  inflammatory  process 
of  a  low  grade,  and  by  the  formation  of  a  low  form  of  cell-growth 
called  granulation  tissue.  Though  it  is  claimed  that  syphilis  depends 
essentially  upon  a  micro-organism  for  its  virulence,  and  though  its 
analogy  with  other  chronic  infecting  granulation-tissue  diseases,  notably 
leprosy,  supports  that  view,  we  are  not  to-day  in  the  possession  of  a 
definite  knowledge  of  any  microbe  which  has  been  shown  either  by 
circumstantial  evidence  or  experimental  inoculation  to  be  capable  of 
producing  the  disease. 

There  are  two  well-marked  forms  of  syphilis — the  acquired  disease, 
obtained  by  contact  with  a  previous  syphilitic;  and  the  hereditary  form, 
in  which  the  infection  has  been  transmitted  from  one  or  both  parents 
to  the  offspring. 

Acquired  syphilis  always  begins  with  the  development  of  a  local 
lesion  called  the  chancre,  the  hard  or  Hunterian  chancre,  the  infecting 
chancre  or  sclerosis,  the  initial  lesion,  the  primitive  neoplasm,  and  the 
primary  syphilitic  ulcer.  This  in  due  time  is  followed  by  general 
manifestations  of  varied  character,  extent,  and  severity.  Thus,  for 
purposes  of  description  we  speak  of  a  primary  period  of  syphilis,  which 
includes  the  interval  between  the  infecting  coitus  and  the  appearance 
of  the  chancre,  and  the  furtlier  lapse  of  time  until  the  evolution 
of  secondary  manifestations.  In  general,  this  primary  stage  of  the 
disease  may  be  said  to  occupy  a  period  of  from  fifty  to  eighty  days. 
In  the  primary  stage  of  syphilis  the  only  objective  phenomena  are  the 
chancre  and  the  resulting  enlargement  and  swelling  of  the  lymphatics 
and  ganglia  anatomically  connected  with  the  infected  area.  By  some 
the  primary  stage  of  syphilis  is  looked  upon  as  its  period  of  local  infec- 
tion, while  with  the  evolution  of  the  secondary  stage  the  disease  is  said 
to  become  constitutional.  The  truth  is,  that  infection  of  the  organism 
begins  as  soon  as  the  morbid  matter  is  deposited  upon  it,  and  that 
involvement  of  the  system  goes  on  slowly  until  the  climax  is  reached 
with  the  onset  of  the  secondary  period  with  its  generalized  lesions. 
We  are  not  cognizant  of  the  manifold  and  intricate  morbid  processes 
which  form  the  culmination  of  the  syphilitic  infection  of  the  organ- 
VoL.  XL— 2  ir 
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ism,  as  shown  in  the  onset,  invasion,  or  exphjsiou  of  the  secoudan- 
period.  Clinical  facts  and  therapeutic  deductions  and  teachings  seem 
to  warrant  the  view  that  bv  slow  degrees  a  crisis  has  been  reached  ; 
that  the  infection  of  the  economy  is  now  complete ;  and  that  we  have 
at  last  a  recognizable  morbid  constitutional  condition.  The  primary 
period,  therefore,  is  sharply  limited.  The  secondary  period  covers  a 
longer  or  shorter  lapse  of  time,  and  although  attempts  have  been  made 
to  state  it  with  tolerable  accuracy,  it  may  be  said  that  to-day  no  abso- 
lute chronological  data  can  be  laid  down.  The  secondary  j)eriod  may 
last  a  few  months  or  a  year  or  more,  during  which  the  lesions  are  of 
the  mild  and  more  superficial  character. 

The  onset  of  the  tertiary  period  is  correspondingly  irregular  ;  it  may 
be  early  and  it  may  be  late,  and  it  may  never  appear.  From  a  therapeu- 
tic point  of  view,  we  thus  being  unable  to  draw  sharp  lines  of  demarca- 
tion between  the  secondary  and  tertiary  stages,  it  is  well  in  a  general 
way  to  speak  of  secondary  lesions  as  being  peculiar  to  the  first  year  or 
year  and  a  half  of  the  disease,  and  to  consider  the  general  diathetic 
condition  of  the  time  beyond  that,  and  the  lesion  and  symptoms  con- 
comitant to  it,  as  evidences  of  a  tertiary  period.  But,  as  we  shall  see 
later  on,  this  division,  which  will  answer  well  for  very  many  cases, 
will  be  found  to  have  many  exceptions.  As  a  broad  generalization  it 
may  be  safely  stated  that  there  is  a  well-marked  line  of  treatment 
peculiar  to  the  first  year  of  syphilis,  and  that  the  indications  for  specific 
medication  for  periods  beyond  that  date  are  well  understood  and  can 
be  quite  readily  attained.  By  this  way  of  reasoning  we  advance  toward 
simplicity. 

In  midertaking  the  treatment  of  acquired  syphilis  we  are  confronted 
with  the  following  problems  :  First,  can  we  abort  or  suppress  the  disease 
in  the  early  stage  by  the  destruction  or  excision  of  its  initial  lesions? 
Second,  can  we  by  a  general  ]>reventive  treatment  suppress,  abort,  or 
favorably  attenuate  or  modify  it?  If  these  procalures  are  found 
impossible,  ineffective,  or  inexpedient,  we  come  to  a  further  question  : 
Third,  shall  we  begin  general  systemic  treatment  as  soon  as  a  positive 
diagnosis  of  syj)hilitic  infection  is  made,  or  shall  we  wait  until  the 
evolution  of  the  secondary  period  proves  to  us  that  the  climax  has  at 
last  been  reached  and  that  the  whole  organism  is  involvwl?  Having 
settled  these  problems,  we  shall  then  Ik-  j)reparetl.  Fourth,  to  consider 
the  question  of  the  best  methods  and  the  best  agents  for  the  treatment 
of  the  disease,  and,  Fifth,  to  determine  how  long  it  is  necessary  to  et>n- 
tinue  treatment. 

Abortive  Treatment. 

Excision  of  Chancres. — Let  us  now  consider  the  fii*st  question  : 
Can  Me  abort  or  suppress  the  disease  by  the  destruction  or  excision 
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of  i(s  initial  lesion?  The  idea  of  ju'eveiiting  syphilis  by  the 
(Icstniction  of"  the  chancre  is  a  very  old  one,  dating  as  far  back 
as  the  end  of  the  fifteenth  centnry.  It  was  brought  into  promi- 
nence by  the  writings  of  Bell  and  Hunter  toward  the  end  of  the 
last  conturv.  These  famous  surgeons  taught  that  the  chancre  was 
always  local,  and  that  general  infection  did  not  occur  immedi- 
ate! v,  but  that  it  followed  as  an  accident  consecutive  to  the  chancre. 
In  sj)ite  of  sucli  strong  statements,  which  by  implication  recom- 
mended the  excision  of  chancre  as  a  cure  for  syphilis,  no  clinical 
evidence  of  its  use  early  in  this  century  is  at  hand.  The  era  of  this 
pro]">hvlactic  treatment  may  be  said  to  begin  with  the  publication  of  a 
j)a])er  by  Hiiter'  in  1867,  which,  though  sadly  incomplete  in  many 
details,  claimed  the  cure  of  two  cases  of  syphilis  out  of  seven  in  which 
the  chancre  had  been  excised.  This  paper  may  be  said  to  have  led  the 
way  to  the  generalization  of  excision  of  chancre  as  a  means  of  attenuating, 
emasculating,  delaying,  suppressing,  or  aborting  sypliilis  in  its  early 
stage.  The  theory  of  its  action  may  be  briefly  stated  to  be  based  upon 
the  supposed  local  character  of  the  initial  lesion  which  was  thought  to 
exist  for  a  short  time  after  its  appearance.  The  opposite  theory,  of  the 
immediate  infection  of  the  system,  presupposed  the  entry  of  the  virus 
through  the  lymphatic  system  into  the  general  circulation,  and  its  return 
to  the  point  of  infection,  where  it  underwent  a  slow  process  of  germina- 
tion, and  then  again  became  generalized.  This  view  was  not  supported 
l\v  the  facts  offered  by  the  evolution  of  syphilis  nor  by  the  clinical 
features  of  the  hard  chancre  itself;  therefore,  this  theory  failing,  the 
doctrine  of  early  localization  was  quite  generally  accepted. 

The  opinions  very  generally  held  by  advanced  students  and  authori- 
ties in  syphilis  as  to  what  takes  place  in  the  early  stages  of  infection 
may  be  concisely  stated  as  follows :  That  the  virus  is  localized  at  its 
point  of  entry,  and  that  the  first  stage  of  syphilis,  or  rather  its  first 
period  of  incubation  (which  means  the  interval  between  the  date  of 
the  infecting  contamination  and  the  appearance  of  the  chancre),  is 
occupied  by  the  processes  which  go  toward  the  development  of  the 
chancre,  and  that  this  lesion  is  then  the  sole  expression  of  the  disease. 
The  virus  is  then  supposed  to  be  limited  to  the  chancre  for  some  time — 
let  us  say  from  one  to  eight  or  ten  days — and  in  this  period  annihila- 
tion of  the  disease  is  possible.  Lang's  ^  idea  of  the  chancre  is  sharply 
stated,  and  conveys  in  a  few  words  the  prevailing  sentiment  of  the  past 
twenty  years  at  least.     He  says  that  a  morbid  focus  is  developed,  and 

'  "Excision  der  Ulcus  Induratum,"  Bed.  klin.  Wochenschrift,  No.  27, 1867  ;  and  "  Zur 
Geschichte  der  Excision  der  Ulcus  Induratum,"  Centrcdblatt  fur  Chirurgie,  Nos.  23  and 
24,  1879. 

^  "  Wege  und  Wundlungen  des  Syphiliscontagiums,  et  cet.,"  Mittheilungen  der  Wien. 
med.  Doctoren  Collegiums,  xiv.  and  xv.  Band,  1888-89. 
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at  its  periphery  a  cell-wall  is  formed  which  acts  as  a  tcruporary  harrier 
or  ijlockatle.  In  clue  time  (during  which  the  syphilitic  virus  is  germi- 
nating and  maturing)  this  melts  away  or  disappears,  and  then  the  vims 
is  carried  into  the  surrounding  parts  by  the  lymphatics  and  the  blood- 
vessels, and  by  slow  contiguous  tissue-infection.  In  this  connection  it 
must  be  mentioned  that  the  experiment  of  Cohnheim  had  much  to  do 
with  fortifying  the  view"  of  the  local  nature  of  the  young  chancre. 
This  observer  threw  into  the  anterior  chamber  of  the  eye  of  a  rabbit, 
by  means  of  a  hypodermic  syringe,  a  small  quantity  of  tuberculous 
matter.  For  eight  days  no  change  whatever  was  observed,  but  after 
that  date  liquefaction  and  absorption  took  place,  and  in  due  time  the 
infection  of  the  whole  organism  followed.  Under  these  conditions  it 
is  not  strange  that  the  belief  in  the  prophylactic  benefit  of  excision  of 
chancre  is  extensively  held,  though  it  must  be  confessed  that  there  are 
not  a  few  who  scouted  the  idea  and  claimed  syphilis  as  a  constitutional 
disease  from  the  first. 

Hiiter's  paper,  already  mentioned,  while  it  marks  an  era,  was  not 
productive  of  great  results  in  the  utilization  of  this  method,  and  it  was 
not  until  the  appearance  of  two  essays  by  Auspitz*  and  Unna  in  1877 
that  excision  of  chancre  was  extensively  tried.  These  observers  reported 
33  cases  in  which  chancres  were  excised,  of  which  in  14  success  was 
claimed,  in  10  failure  was  conceded,  and  in  the  balance  the  records  of 
essential  facts  were  so  incomplete  that  they  were  thrown  out.  The 
results  here  obtained,  fortified  by  the  high  reputation  of  Auspitz,  made 
a  decided  impression  upon  the  medical  world,  and  from  this  date 
excision  of  chancre  was  largely  practised  in  Germany,  and  to  a  less 
degree  in  Italy  and  France.  In  America  and  England  syphilographers 
looked  coldly  upon  the  procedure,  which,  it  may  appear  strange  to  say, 
in  their  hands  gave  uniformly  barren  results.  Auspitz  and  Unna's 
paper  was  followed  by  a  second  one  by  Auspitz  ^  alone,  in  which  he 
took  the  ground  in  an  unqualified  manner  that  the  initial  sclerosis 
should  be  looked  upon  as  a  symptom  local  in  character.  This  assertion 
had  certainly  the  greatest  weight  in  causing  the  quite  general  adoption 
of  excision  of  chancre  as  a  prophylactic  for  syphilis.  It  had  much  to 
do  with  clinching  in  the  minds  of  physicians  the  impression  that  at 
first  the  syphilitic  process  is  a  strictly  localized  one.  The  chancre 
came  to  be  regarded  as  the  concentrated  effect  of  the  virus,  and  that 
for  contamination  of  the  system  to  occur  the  changes  inherent  in  it 
must  go  on  to  matin-ity  before  its  poisonous  elements  could  be  scattered 

'  "  Ueber  die  Excision  der  Syphilitischen  Initial  Sclerose,"  und  *'  Die  Anatomie 
der  Pyphilitischen  Initial  Sclerose,"  VierUljahre^chrift  fur  Dennat.  und  Syphilig,  1877, 
pp.  107  and  -JOO. 

'  "  I'eber  die  Excision  der  Hunter' M.'hen  Induration,"  U'iV/kt  med.  PreiUte,  Nos.  50 
and  51,  1S78. 
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generally  lliroiii;li(»iit  (lie  sysl<'iii.  .\iisj)it/,  and  Uniia  were  the  first  to 
hriiii;'  out  clearK'  the  invasion  ol'  the  vessels  in  the  early  staj^es  of" 
.syphilitie  int'eetion.  They,  however,  evidently  reaehed  the  conclnsion 
that  the  vessel-changes  were  limited  to  the  area  of  the  chancre,  and 
that  thev  oidy  extended  slowly  beyond  that  eircnniseribc^d  region  dur- 
ing the  latter  part  ot"  the  secondary  period  of  iucnbation.  Cornil'si 
views  are  also  interesting.  He  says  :  "  We  cannot  state  it  in  an  absolute 
manner,  bnt  Ave  may  ventnre  the  hypothesis  that  the  syphilitie  virus 
A\  hen  deposited  in  the  skin  remains  at  first  only  locally  active,  bnt  that 
it  gradually  affects  cells  in  close  contiguity,  and  prepares  them  for  the 
hyj)erplasia  which  soon  forms  the  chancre."  It  will  therefore  be  seen 
that  the  prevailing  ideas  of  the  mode  of  syphilitic  infection  favored 
the  view  that  the  disease  might  be  aborted.  In  the  light  of  facts  to  be 
})resented  later  on  it  would  be  a  waste  of  time  and  space  to  give  a 
general  survey  of  the  literature  of  excision  of  chancre.  Any  person 
desiring  further  information  on  this  subject  may  consult  the  papers 
mentioned  in  the  foot-note,^  as  well  as  those  already  referred  to.  The 
facts  are  briefly  these  :  There  have  been  reported  about  460  cases  in 
which  excision  has  been  performed,  and  in  about  110  success  has  been 
claimed.  I  have  not  the  slightest  hesitation  in  saying  that  I  do  not 
believe  that  a  single  case  of  syphilis  w'as  ever  aborted  or  annihilated  by 
early  radical  procedures  of  any  kind.  Many  of  the  cases  reported  as 
cured  have  undoubtedly  been  those  of  soft  chancre,  which  for  some 
reason  had  become  the  seat  of  oedematous  hyperplasia ;  and  others  were 
undoubtedly  cases  of  relapsing  chancres  in  sUH  (the  pseudo-chancre, 
indnre  of  Fournier),  Avhieh  are  often  seen  late  in  syphilis,  and  com- 
monly are  not  followed  by  any  other  lesions;  while  still  others  were  in 
all  probability  instances  of  irritated  herpes,  which  so  often  puzzle  even 
the  elect.  I  have  several  times  seen  acarian  nodules  upon  the  penis, 
and  also  on  the  outer  female  genitals,  which-  had  been  pronounced 
even  by  intelligent  ])hysicians  to  be  syphilitic  neoplasms. 

Then,  again,  besides  the  probable  manifold  errors  in  diagnosis  of  the 
excised  lesions,  in  very  many  instances,  the  cases  were  examined  too 
cursorily  and  for  too  short  a  period,  or  at  too  long  or  too  frequent  inter- 
vals. Anspitz  himself  stated  that  four  months'  observation  was  suffi- 
cient. It  may  be  that  some  of  my  readers,  even  in  spite  of  what  is 
said  in  this  essay,  may  think  fit  to  try  excision  of  chancre  as  a  prophy- 
lactic in  syphilis.  If  so,  it  is  well  for  them  to  follow  the  requirements 
laid  down  by  Fournier^  in  the  study  of  this  subject,  which  are  as  fol- 
lows :  "  1 .  The  man  whose  chancre  is  to  be  removed  (and  it  mu«t  always 

^  Legons  sur  la  Syphilis,  Paris,  1879,  p.  15. 

''  The  reader  is  referred  to  an  article  by  Leloir,  Annales  de  Dei-m.  et  de  SypMlographie, 
vol.  ii.,  1881,  p.  69,  and  to  Kaposi's  Path,  und  Therap.  der  Syphilis,  p.  419,  for  a  full  bib- 
liography. 

^  "Traitement  abortif  de  la  Syphilis,"  Gazette  des  Hopitaux,  No.  116,  p.  1071,  1888. 
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be  remembered  that  in  these  very  early  lesions  the  appearances  are  not 
sharply  cast  and  a  diagnosis  is  often  difficult  even  for  the  expert)  must 
be  confronted  witli  the  woman  from  wliom  he  derived  his  lesion,  and 
she  must  be  proven  to  be  syphilitic,  2.  A  precise  and  clear  period  of 
incubation  of  from  two  to  four  weeks  must  be  made  out.  3.  The  obser- 
vation of  the  case  must  be  complete  and  well  analyzed,  and  it  must  l>e 
proved  [by  microscopical  examination — R.  W.  T.]  that  tlie  excised 
lesion  is  a  syphilitic  chancre,  and  that  the  patient  had  not  previou.-lv 
been  syphilitic.  4.  TIk'  patient  must  be  carefully  and  at  short  intt-r- 
vals  examined  for  a  period  of  at  least  six  months."  Further  than  this, 
I  may  add  that  it  must  be  proved  conclusively  that  the  ])atient  has  not 
taken  mercury  surreptitiously,  for  I  can  well  understand  that  a  man 
might  seemingly  consent  to  excision  as  a  possible  cure,  and  yet  not  care 
to  take  its  chances,  and  for  that  reason  take  mercury  on  the  sly. 

The  study  of  the  question  of  the  abortive  treatment  of  syphilis 
will  not  be  complete  without  the  consideration  of  the  bearing  upon  it 
of  a  number  of  cases  recently  reported  showing  an  unusual  m(xle  <>f 
evolution  of  the  disease.  The  following  case,  reportecl  by  Dub(»is 
Havenith,^  will  serve  as  a  good  specimen  :  A  man  sixty  years  old  had 
coitus  in  the  first  days  of  July.  Toward  August  1st  an  erosion 
appeared  on  the  prepuce  which  soon  became  induratetl  and  caused 
phimosis.  The  diagnosis  of  infecting  chancre  of  the  prepuce  was  made. 
As  the  ganglia  were  not  perceptibly  affected,  Havenith  entertained  the 
idea  of  circumcision  as  a  means  of  aborting  the  syphilis.  He  sent  the 
patient  to  Leloir,  who  confirmed  the  diagnosis  and  advised  waiting 
until  secondary  manifestations  appeared.  Havenith  has  examined  the 
man  for  a  year  every  five  days,  and  has  seen  no  syphilitic  manifesta- 
tions. In  the  discussion  of  this  case  both  Barthelemv"  and  Aubert 
stated  that  they  had  seen  seemingly  typical  indurated  chancres  which 
were  not  followed  by  syphilis.  In  like  manner,  Burnett '  reports  a  very 
striking  case  of  a  seemingly  typical  indurated  chancre  with  inguinal 
adenopathy,  both  of  Avhich  gradually  disappeared  without  any  treat- 
ment. Though  carefully  looked  for  at  short  intervals  during  a  periixl  of 
sixteen  months,  no  evidences  of  syphilis  were  observed.  Burnett  quotes 
a  similar  case  reported  to  him  by  Professor  J.  P.  Bryson,  and  also  a 
case  of  similar  import  reported  by  Kaposi.*     A  further  case,  roporteil  bv 

'  Comptes  RenduA  dii  Congr^s  internatinnal  de  Dermat.  et  de  Syphihgraphie,  tenu  a 
Paris  en  1889,  Paris,  ISDO,  prp.  474.  475. 

-  "Sur  les  Auto-inoouliitions  du  Chaiure  syphilitique,"  AnnaUs  de  Denn.  et  de  Syph- 
ilofjrnphie,  1885,  p.  200,  ei  seq. 

'  "  Induration  of  Venereal  Sores  not  always  an  Indication  that  Constitutional 
Syphilis  will  KoUow,"  Journal  of  Cutaneous  and  Genito -Urinary  Diseases,  1889,  p.  325, 
et  seq. 

*  Sifphilis  der  llaiit  and  dcr  Angrenzcnden  Schleimhaute,  Vienna,  1873,  Liefening  1, 
p.  22.  ' 
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Killers'  ol' ( '(t]Hiili;it;('ii,  ((('(Mirriiii;-  in  tlic  j»r:iclic(?  of  Professor  Hasliind, 
is  also  reported,  in  wliieli  exaniiiiation  for  otie  year  failed  to  reveal  sec- 
ondary uiaiiifestatioiis.  These  faets  are  certainly  very  striking,  antl  open 
np  a  subject  as  yet  very  obscure  to  us.  I  have  seen  several  cases 
similar  to  those  just  reported,  and  althouj^h  the  ol)jectivo  features  of 
syphilitic  intection  were  complete,  I  have  been  disposed  to  look  upon 
them  as  anomalous  instances  of  simple  localized  hyperplasia.  Perhaps, 
however,  I  am  wronir.  Burnett  thinks  these  cases  are  instances  in 
which  syphilis  became  inert — as  Barthelemy  says,  aborted — in  the  pri- 
mary stage  through  influences  which  we  do  not  understand,  due  to  con- 
diti<»ns  of  the  organism  or  to  a  modification  of  the  virus  itself.  Besnier,^ 
however,  is  confident  that  some  individuals,  though  inoculated  with 
syphilis,  do  not  become  syphilitic,  and  he  offers  the  following  hypoth- 
esis:  "AVhen  we  consider  the  extraordinary  immunity  to  syphilis 
presented  by  the  entire  animal  kingdom,  it  occurs  to  us  that  some 
individuals,  like  animals,  have  in  their  physical  condition,  in  an 
elementary  condition  of  their  solids  and  their  fluids,  something  which 
is  antagonistic  to  the  germination  of  the  syphilitic  virus.  The  occur- 
rence of  such  cases  as  these  suggests  the  possibility  that  some  of  the 
reported  successful  cases  of  chancre  excision  were  really  instances  in 
which  syphilis  aborted  in  its  first  stage.  Then,  again,  the  thought  is 
suggested  to  the  mind  that  if  syphilis  may  really  abort  in  its  primary 
stage — in  other  words,  if  the  patient's  tissues  are  immune  to  its  influ- 
ence— have  we  not  here  another  reason  why  it  is  well  to  Avithhold 
mercurial  treatment  until  the  general  manifestations  teach  us  that  we 
have  a  case  of  syphilis  on  our  hands?"  This  point  will  come  up  again 
later  on. 

In  a  report  to  the  French  ^  Academy  of  Medicine,  Cornil,  having 
gone  carefully  over  the  literature  of  the  subject,  pronounces  excision  of 
chancre  futile,  and  he  calls  attention  to  the  fact  that  its  use  may  be 
dangerous,  for  the  reason  that  a  mercurial  treatment  may  not  be  insti- 
tuted and  the  disease  will  then  run  on  unchecked. 

The  negative  evidence  as  to  the  value  of  excision  of  chancre  is  very 
strong,  and  is  offered  by  a  number  of  observ^ers.  The  classical  case  of 
Berkely  Hill,  in  which  he  unsuccessfully  cauterized  a  tear  upon  the 
penis  within  twelve  hours  after  infection,  is  well  known.  Further  than 
this,  cases  are  reported  by  Razori,  Coulson,  Gibier,  Mauriac,  Thiry, 
Meyer,  Zeissl,  Zarewicz,  Krowcynski,  Bumstead  and  Taylor,  and 
others  in  which  excision  was  practised  at  periods  of  twelve  to  thirty- 

^  "  Cas  de  Chancre  indure  non  suivi  d' Accidents  secondaires,"  Bulletin  de  la  Societe 
Fmncaise  de  Dermat.  et  de  Syphilographie,  1890,  p.  365,  et  seq. 

^  Ibid.,  p.  367. 

^  "  Rapport  sur  la  Memoire  addresse  en  response  a  la  question  suivantes :  Precises 
sur  une  serie  d' observations  sil  existe  un  traitement  abortif  de  la  Syphilis  confirmee," 
Annak.'!  de  Dermat.  et  de  Si/philof/raphie,  1887,  p.  GO. 
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six  and  forty-eight  hours  after  the  appearance  of  the  chancre,  in  which 
syphilis  developed  in  its  usual  way.  I  have  several  times  removed 
hard  chancres  within  the  first  day  of  aj)pearance,  and  in  each  instance 
failed  to  abort  syphilis.  The  following  personal  case  well  illustrates 
the  average  of  cases  of  chancre-excision  and  its  results :  A  gentle- 
man, aged  thirty,  came  to  me  early  in  1889  in  great  distress  of  mind 
concerning  a  lesion  on  his  penis  which  he  had  noticed  for  the  first  time 
the  night  before  while  taking  a  hot  bath.  The  reason  of  his  fear  and 
worry  was  that  a  friend  had  a  few  days  before  informed  him  that  he 
had  contracted  a  hard  chancre  from  a  woman  M'itli  whom  he  had 
learned  that  he  (my  patient)  had  had  intercourse.  Upon  examination 
I  found  on  the  dorsum  of  the  penis  a  very  minute  (^L-  inch  long)  fissure 
of  a  dull  violaceous  color.  I  could  discover  no  change  in  the  inguinal 
ganglia.  At  his  urgent  request  I  examined  the  woman  and  found  just 
Mitliiu  the  vagina,  in  the  sulcus  on  the  right  of  the  urethra,  a  red  and 
iuHanied  patch,  the  seat  of  considerable  thickening.  In  the  light  of 
what  I  found  besides  I  diagnosticated  it  as  a  declining  hard  chancre, 
of  which  I  had  seen  many  similar  before.  There  was  marked  inguinal 
adenitis  and  a  very  faint  disappearing  roseola,  a  mucous  patch  on  the 
right  pillar  of  the  fauces,  and  slight  fall  of  hair.  The  certainty  of  the 
syphilitic  nature  of  the  sore  on  the  patient's  })enis,  which  appeared 
seventeen  days  after  coitus,  being  so  convincing,  its  probable  character 
was  announced  to  him.  The  condition  of  the  skin  of  the  penis  was 
such  that  the  little  fissure  could  be  cut  away  by  means  of  a  very  liberal 
elliptical  incision,  and  no  harm  would  be  done  to  the  integrity  of  the 
organ.  Under  the  most  careful  technique,  with  thorough  antisepsis,  I 
excised  a  piece  of  skin  half  an  inch  wide  and  three-quarters  of  an  inch 
long  on  the  evening  of  the  day  on  which  the  fissure  was  first  noticed 
and  seventeen  days  after  the  infecting  coitus.  Examination  of  the 
patient  was  made  almost  daily.  The  wound  healed  kindly  under  iodo- 
form gauze,  and  was  not  followed  by  any  induratitm  in  the  minuti- 
scar  which  was  formed.  It  was  fully  twenty  days  after  the  operation 
that  well-marked  inguinal  adenopathy  could  be  made  out.  In  fifty- 
two  days  after  the  first  appearance  of  the  chancre  well-marked  second- 
ary manifestations  were  observed. 

A  very  similar  case  has  already  been  reported  by  me.  Prior  to 
June,  1891,  therefore,  while  the  majority  of  syphilographers  believixl  in 
the  absolute  futility  of  chancre-excision  as  a  means  of  aborting  syjihilis, 
a  few  still  believed  in  its  efficacy  in  some  rather  exceptional  cases.  In 
May  of  the  same  year  I  read  a  paper  ^  before  the  Academy  of  Meili- 
cine  of  New  York,  in  which  I  think  I  clearly  showed  whv  syphilis  is 
not  aborted  by  chancre-excision.     The  gist  of  this  paper  is  as  follows: 

'  "  Wliy  Svphilis  is  not  Aborte«l  bv  the  Karly  Dostnution  or  Kxoision  of  its  Initial 
Lesion,''  Medical  Record,  July  4,  ISDl. 
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I  had  had  llio  (^ood  luck  to  be  able  to  remove  a  li:ir<l  chancre  on  tlie 
extreme  ed<;-e  of  the  |)rej)U(!e,  together  with  the  two  layers  of  the  pre- 
puce. Thus  I  had  a  lesion,  and  besides  it  the  skin  for  a  distance  of 
more  than  an  inch  from  the  site  upon  which  it  was  placed.  The  his- 
tory of  the  infection  was  clear  and  striking,  and  proved  that  the  ulcer 
had  aj)peared  fourteen  days  after  coitus.  It  was  seen  by  me  within  a 
few  hours  of  its  first  appearance.  Four  days  after  that  the  prepuce 
was  ablated,  which  was  exactly  eighteen  days  after  the  infecting  coitus. 
Seventeen  days  after  the  appearance  of  the  chancre  inguinal  adenopathy 
was  discovered,  and  in  thirty-two  days  after  that  manifestation  gener- 
alized syphilitic  symptoms  showed  themselves.  Thus  it  will  be  seen 
that  the  ablated  prepuce  was  particularly  precious,  for  it  contained  an 
initial  lesion  of  syphilis  only  eighteen  days  old,  and  beyond  it  and 
proximal  to  the  body  an  inch  and  a  half  of  tissue  which  looked  ])er- 
fectly  healthy,  and  in  the  light  of  our  knowledge  of  syphilitic  infection 
Avould  have  been  considered  to  be  free  from  the  disease.  This  speci- 
men I  placed  in  the  hands  of  Dr.  Van  Gieson,  with  the  view  of  ascer- 
taining the  appearances  of  the  initial  lesion  at  its  very  earliest  period 
of  development,  and  also  of  finding  out,  if  possible,  why  under  such 
favorable  circumstances  its  excision  had  failed  to  abort  syphilis.  In 
order  to  make  the  study  more  complete  and  perfect,  I  also  gave  Dr. 
Van  Gieson  a  prepuce  upon  which  was  seated  a  chancre  ten  days'  old, 
which  appeared  sixteen  days  after  the  infecting  coitus.  This  lesion  was 
therefore  the  evidence  of  an  infection  which  took  place  twenty-six  days 
before.  The  examination  of  the  eighteen-day-old  specimen  showed 
that  the  chancre  consisted  of  a  little  mass,  quite  well  circumscribed,  of 
small  round  cells,  and  was  in  every  way  typical  of  the  appearances  of 
an  initial  syphilitic  lesion.  But,  besides  this,  it  was  found  that  well 
down  under  the  chancre  the  small  veins  were  surrounded  by  this  same 
round-cell  infiltration.  Then,  beyond  the  margin  of  the  chancre,  in 
skin  w'hich  to  the  eye  seemed  normal,  this  same  infiltrating  and  infect- 
ing process  was  very  clearly  observable.  This  same  state  of  affairs 
existed  in  the  whole  prepuce,  and  ho^v  much  farther  on  the  penis  it  is 
impossible  to  tell.  The  appearances  presented  by  the  second  twenty- 
six-days-old  specimen  were  confirmatory  of  those  of  the  first,  showing 
this  vessel-implication  far  beyond  the  outer  margin  of  the  chancre. 
These  studies  therefore  go  to  show  that  in  the  very  first  days  of  syphi- 
litic infection  the  poison  is  deeply  rooted  beneath  the  initial  lesion,  and 
that  it  extends  far  beyond  its  margin — that  it  is  in  a  most  active  state, 
and,  running  along  the  course  of  the  vessels,  it  soon  infects  the  parts 
beyond,  even  to  the  root  of  the  penis.  To  my  mind,  therefore,  the 
facts  adduced  show  very  plainly  that  the  infection-process  in  syphilis 
is  from  the  very  beginning  one  of  constant  growth  and  diffusion.  The 
observations  presented  in  my  essay  therefore  showed  that  the  syphilitic 
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])oison  was  copiously  and  extensively  diffused  through  the  tissues  of 
the  penis  by  means  chiefly  of  the  small  veins,  arteries,  and  lymphatics. 
In  confirmation  of  these  observations  the  results  of  the  studies  of  the 
so-called  lymphatic  cord  of  syphilis  by  Dr.  Kiilneif*  of  St.  Petersburg 
are  very  important,  since  they  show  the  more  advanced  stages  of  this 
peculiar  vessel -change,  and  of  the  further  progress  of  syphilitic  infec- 
tion. Kiilneff  excised  portions  of  five  of  these  cords  taken  from 
patients  having  true  hard  chancres  about  the  prepuce  and  glans. 
The  cords  varied  in  size  from  a  knitting-needle  to  a  lead  j^encil,  and 
were  from  a  fortnight  to  ten  weeks  old.  Kiilneff  concludes  that  the 
cord  occurring  in  cases  of  primary  syphilitic  sclerosis  results  fr<^m 
inflammation  of  the  subcutaneous  veins  of  the  penis.  In  other  words, 
it  is  a  manifestation  of  syphilitic  endo-  and  peri-phlebitis.  The  morbid 
process  commences  primarily  in  the  vein,  probably  in  its  interior,  and 
from  it  infiltration  of  granulation-cells  occurs.  In  short,  the  results 
of  the  examination  of  my  cases  dovetail  completely  and  conclusively 
WMth  those  of  Kiilneff,  w^ho  studied  the  syphilitic  process  farther  up  the 
penis  in  the  larger  vessels,  which  were  the  seat  of  a  more  advanced 
infection.  The  conclusion  is  warranted,  I  think,  that  the  changes 
which  take  jjlaee  in  the  chancre  and  small  radical  vessels  run  up  quite 
promptly  to  the  larger  efferent  vessels,  and  that  largely  through  them 
is  the  poison  diffused  into  the  system. 

These  clinical  and  pathological  observations  therefore  show  why 
syphilis  is  not  aborted  by  early  excision  or  destruction  of  its  initial  lesion, 
even  including  a  liberal  slice  of  the  surrounding  parts.  The  reason, 
succinctly  stated,  is,  that  (contrary  to  the  prevailing  views)  the  syphi- 
litic infective  process  is  from  the  very  start  a  quite  rapid  one.  The 
poison  strikes  directly  for  the  blood-vessels,  and,  causing  there  its 
peculiar  changes,  runs  along  them  with  astonishing  rapidity.  Thus 
it  gains  a  foothold  in  parts  beyond  the  reach  of  the  knife,  caustics,  or 
electrolysis.  In  fact,  the  tissues  of  the  whole  penis  in  very  early 
syphilis  are,  we  may  say,  honeycombed  by  these  infected  vessels. 
These  observations,  supported  by  the  evidence  of  the  failure  in 
chancre-excision,  go  to  show  that  beyond  the  chancre  there  is  suf- 
ficient syphilitic  poison  to  infect  the  whole  system,  and  that  the  initial 
lesion,  through  the  visible  and  exuberant  evidence  of  syphilitic  infiv- 
tion,  may  be  removed  without  in  any  way  altering  or  modifying  the 
course  of  the  disease. 

In  my  judgment,  therefore,  irrefragiblo  ]u'oof  has  been  offered 
which  clearly  shows  the  absolute  futility  of  excision  of  chancre  as  a 
prophylactic  of  syphilis.      It  is  necessary,   however,  as  a   matter  of 

*  "On  the  Question  of  tlie  f^o-oallod  Lvni]>h:ingitis  in  the  Early  Stago  of  the  Pri- 
junrv  Syphilitic  Sclerosis,"  Itiauijnml  Dii^crtatwn,  (Under  the  ausj)itvs  of  Professor 
Tinnowsky.)     St.  Petei-sbnrjr,  1889. 
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history,  t<»  rcconl  here  in  a  brief  manner  the  further  and  more  radical 
operations  which  have  been  proposed  for  the  extinction  of  syphilis. 
The  recital  will  icrtainly  act  as  a  warning  to  future  experimenters 
and  theori/ers,  })articidarly  if  they  will  read  what  has  just  been  said 
of  the  early  stage  of  syphilitic  infection.  In  1871,  Vogt'  proposed 
that  in  addition  to  the  extirpation  of  the  chancre,  a  like  operation 
should  l)e  performed  upon  the  inguinal  ganglia.  In  the  year  1872, 
Ilardaway^  in  an  elaborate  paper  showed  that,  according  to  exist- 
ing views,  syphilitic  infection  took  place  through  the  lymphatics,  and 
arrived  at  the  logical  conclusion  that  extirpation  of  the  ganglia,  in 
connection  with  the  chancre,  ofFei'ed  a  reasonable  chance  of  aborting 
the  disease.  He  simply  made  the  suggestion,  unsupported  by  clinical 
evidence.  Bumm,^  however,  in  an  article  advocating  chancre-excision, 
detailed  seven  cases  in  which  the  ganglia  were  extirpated,  and  in  two 
of  which  he  claimed  that  he  had  aborted  syphilis.  The  next  noticeable 
article  (»n  this  subject  ^yas  by  Leuf,^  who  in  an  essay  based  on  theoret- 
ical grounds  regarded  excision  of  chancre  as  only  a  halfway  measure, 
and  advocated  the  extirpation  of  the  lymphatics  of  the  penis  and  also 
of  the  lymphatic  ganglia.  Seeing  that  no  harm  has  been  done,  both 
Hardaway  and  Leuf  may  be  pardoned  for  their  chimerical  proposals. 

In  this  connection  it  may  be  interesting  to  remember  that  Neumann  ' 
recently  showed  a  case  of  a  man  in  ^vhom  he  removed  the  chancre  and 
the  inguinal  ganglia  on  the  thirty-first  day  after  the  infection.  Sec- 
ondary lesions  promptly  appeared,  followed  later  on  by  tertiary  man- 
ifestations, which  Neumann  exhibited  to  the  Vienna  Medical  Society. 

This  operation,  if  performed,  occurs  at  an  epoch  in  a  patient's  life- 
time in  which  every  effort  should  be  made  to  place  him  in  a  position 
of  superior  mental  and  physical  health,  and  when  anything  which  may 
act  as  a  shock  or  drain  upon  his  system  must  be  most  sedulously  avoided. 
For  these  reasons  alone  it  is  to  be  shunned.  The  operation  is  based  upon 
false  ideas  of  the  pathology  of  syphilis.  In  the  first  place,  it  assumes 
that  the  virus  of  syphilis  is  in  a  fluid  form,  germinated  and  developed 
in  the  initial  lesion ;  and  in  the  second  place,  that  this  fluid  virus  runs 
up  the  lymphatic  vessels  of  the  penis  without  exudation  or  leaking,  as 
Croton  water  runs  from  the  reservoir  to  our  houses.     Now,  the  truth 

^Berliner  klinische  Wochenschrift,  1871,  No.  38. 

^  "  The  Patliology  of  Early  Syphilis,"  St.  Louis  Medical  and  Surgical  Journal,  May, 
1872 ;  also,  "  The  Lymphatic  Theory  of  Syphilitic  Infection,  etc,"  N.  Y.  Med.  Jour- 
nal, vol.  xxvi.,  1877 ;  and  "  The  Eadical  Treatment  of  Syphilis,"  ibid.,  Sept.  26,  1885. 

^  "  Zur  frage  der  Schanker-excision,"  Vierteljahr.  filr  Derm,  und  Syphilis,  1882,  j>. 
259,  et  seq. 

*  "On  the  Eradication  of  Syphilis  during  the  First  Stage  by  Surgical  Means,"  X. 
r.  Med.  Journal,  July  11,  1885." 

^  "  On  the  Excision  of  Primary  Sores  and  Enlarged  Glands,"  British  Med.  Journal, 
Mav  19,  1890. 
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is,  tliat  the  syphilitic  virus  or  poison  is  an  entity,  and  while  it  may, 
and  perhaps  does,  contain  a  fluid  plasma,  undoubtedly,  as  shown  by 
the  microscope,  it  is  made  up  of  peculiar  infecting  cells,  and  the  process 
of  systemic  invasion  depends  upon  the  peripheral  increase  of  the  orig- 
inal infected  area.  Secondly,  this  invading  poison,  whatever  it  may 
be,  does  not  infect  the  system  through  two  or  more  closed  channels  or 
pipes  (lvm])hatics),  but  like  an  army  with  the  skirmish-line  thrown 
out,  frtllowed  by  the  invading  body,  is  powerful  along  its  whole  line  of 
advance.  In  this  way  the  whole  system  becomes  infected,  and  the 
culmination  is  reached  at  the  period  of  generalized  manifestations. 

Extirpation  of  the  ganglia,  therefore,  is  not  in  any  way  indicated 
bv  the  pathology  of  syphilis,  and  it  may  be  classed  with  many  other 
surgical  vandalisms  which  unfortunately  to-day  are  too  frequently 
per])('trated. 

It  mav  be  stated,  however,  that  in  some  cases,  where  the  anatomical 
arrangement  of  the  ])arts  warrants  it,  excision  of  chancre  may  be  per- 
formed with  benefit,  thus  removing  a  conglomerate  mass  of  infection 
and  a  lesion  in  many  instances  slow  to  disappear. 

We  come  now  to  the  second  question  :  Can  we  by  a  general  pre- 
ventive treatment  suppress,  abort,  favorably  attenuate,  or  modify 
syphilis?  Within  a  few  years  a  method  of  treatment  has  been  advo- 
cated which  has  for  its  purpose  the  eradication  of  syphilis  by  the 
prompt  and  vigorous  use  of  mercury  as  early  as  possible  in  the  primary 
staffe.  This  treatment  is  reallv  not  new,  since  it  is  the  same  as  that 
advocated  by  Fournier,  Biiunder,  Mauriac,  and  others,  who  give  mer- 
cury just  as  soon  as  the  diagnosis  of  syphilis  is  made.  If  there  is  any 
difference  between  it  and  other  methods,  it  is  that  the  advocates  of  a  gen- 
eral preventive  treatment  jiut  a  little  more  energy  in  their  words,  if  they 
do  not  in  their  mercurial,  and  support  their  method  by  pleasing  (to 
some)  sentimental  talk.  The  eminent  surgeon,  Mr.  Jonathan  Hutchin- 
son, has  within  a  few  years  published  a  very  interesting  paper  on  this 
subject,  which  does  for  it  all  that  ingenuity  of  argument  can  do.  Mr. 
Hutchinson  ^  says  that  "  if  a  scheme  of  treatment,  begun  in  the  primary 
stage,  is  planned  to  prevent  the  secondary  phenomena,  and  gen- 
erally does  so,  it  may,  I  think,  be  fairly  styled  abortive  in  contra- 
distinction with  others  which  make  no  pretence  to  prevent  the  ordinary 
evolution  of  the  malady."  Certainly,  such  a  treatment  might  becalliHl 
abortive  if  it  did  prevent  secondary  manil'estations  and  stamp  out  the 
disease,  but  no  one  thus  far  has  given  us  any  evidence  that  such  a 
treatment  has  jiroduced  such  a  result.  Mr.  Hutchinson  says  that  we 
must  not  strain  the  word  *'  abortion  "  to  mean  utter  annihilation,  and 
he  concedes  that  after  his  early  and  active  medicinal  dosage  (using 

'  "On  tlu"  Ahortivo  Tivatment  of  Syphilis,"  Briti.<h  Medical  Jounml,  Feb.  25.  1S88; 
and  "Tlu'  Modern  Tieatmont  of  Syphilis,"  The  Practitioner,  Juno,  1S91. 
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gray  powder)  he  see.">,  soiuewhat  exceptionally,  scaling  patches  on  the 
paluis  of  the  hands,  sores  in  the  mouth,  and  sometimes  a  general 
rash  ;  and  again,  in  some  cases,  tertiary  lesions.  As  a  matter  of"  fact, 
therefore,  he  has  seen  the  secondary  stage  delayed  and  the  third  stage 
not  prevented.  Seeing  that  such  early  and  late  manifestations  have 
really  appeared  after  the  trial  of  a  well-ordered  and  vigorous  early 
preventive  mercurial  treatment,  the  thought  obtrudes  itself  upon  us 
that  in  cases  in  which  such  an  early  treatment  has  not  been  followed 
by  general  manifestations  a  simple  non-syphilitic  sore,  in  its  incipiency, 
has  been  diagnosticated  as  a  hard  chancre.  It  is  very  often  impossible 
for  many  days  to  say  that  a  given  sore  is  syphilitic,  though  it  may 
present  a  specific  appearance.  Consequently,  the  liability  to  error  on  the 
part  of  those  who  in  the  very  earliest  days  of  a  sore  begin  mercurial 
treatment  is  very  frequent  and  very  great.  But  an  attentive  reading  of 
Mr.  Hutchinson's  paper  has  convinced  me  that  his  abortive  method  is  a 
treatment  of  sentiment  rather  than  of  reality.  He  tells  us  that  the  early 
free  use  of  mercury  causes  the  indurated  nodule  to  melt  away  with 
astonishing  rapidity — a  fact  which  can  very  fre([ueutly  be  verified  by 
any  one.  But  it  must  be  remembered  that  this  induration  is  not  a 
very  early  sign  or  symptom  of  syphilis,  considering  the  requirements 
of  this  early  abortive  treatment.  It  may  be  stated,  I  think,  without 
fear  of  contradiction,  that  when  we  encounter  a  well-marked  indurated 
nodule,  that  lesion  is  at  least  txvo  weeks,  and  more  probably  three  or 
even  four  weeks,  old.  Induration  in  a  few  cases  occurs  quite  rap- 
idly, but  in  most  cases,  particularly  in  private  practice  on  careful 
and  cleanly  persons,  the  initial  sore  is  soft,  or,  rather,  not  appreciably 
hard,  for  one  or  two  weeks  and  sometimes  for  a  longer  period.  After 
that  time  induration  may  develop  more  or  less  rapidly.  Therefore,  I 
am  led  to  think  that  in  many  cases  Mr.  Hutchinson's  abortive  treat- 
ment merely  antedated  the  evolution  of  the  secondary  period  by  a 
short  time.  Then,  again,  Mr.  Hutchinson  speaks  of  the  early  invo- 
lution of  the  syphilitic  fever  under  active  mercurial  treatment  as 
being  an  evidence  of  the  early  abortion  of  the  disease.  It  is  true 
that  mercury  will  lower  the  temperature  in  early  syphilis,  but  it 
is  none  the  less  true  that  this  rise  of  temperature  is  generally  con- 
comitant with  the  appearance  of  general  manifestations,  though  in 
some  cases  it  may  be  observed  a  few  days  or  a  week,  or  at  the  most 
ten  days,  before  that  critical  period.  Here,  again,  we  have  in  Mr. 
Hutchinson's  paper  intrinsic  evidence  that  while  he  entertained  the 
idea  that  he  could  abort  syphilis  in  some  cases,  he  only  began  the 
treatment  at  about  the  same  time  that  others  usually  begin  it.  I 
have  taken  the  pains  within  a  few  years  to  question  carefully  a  number 
of  gentlemen  who  begin  the  use  of  mercury  early,  or  who  rely  upon 
its  early  use,  as  a  means  of  aborting  syphilis,  with  a  view  of  ascertain- 
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ing  just  how  soon  in  the  life  of  the  sore  or  in  the  evohition  of  syphilis 
they  begin  a  mercurial  treatment,  and  I  fonnd  them  divided  into  two 
groups :  in  the  first  are  those  who  as  soon  as  they  see  a  sore  which  they 
regard  as  suspicious  immediately  give  mercury;  and  in  the  second 
those  who  are  more  careftd  and  scientific,  and  who  by  their  own  con- 
fessions admit  that  they  allow  days  and  weeks  to  elapse  in  many  cases 
j)ending  the  verification  of  the  diagnosis  of  syphilis.  So  that  I  am 
led  to  think  that  while  many  men  cajole  themselves  with  the  idea 
that  they  begin  the  treatment  of  syphilis  at  once,  really,  for  one  reason 
or  another  (chiefly  those  of  doubt  and  uncertainty),  they  usually  wait 
wellnigh  up  to  the  date  of  secondary  manifestations,  if  not,  indeefl,  up 
to  it,  before  they  begin  general  mercurial  treatment.  They  pass  current, 
however,  as  advocates  of  early  mercurialization.  The  truth  is  this, 
that  in  the  hands  of  most  men  who  are  careful  and  conservative  the 
disease  is  well  on  to  its  stage  of  generalization  before  treatment  is 
instituted. 

A  method  of  general  abortive  or  preventive  treatment  of  syph- 
ilis has  been  worked  out  by  Bronson  on  a  purely  theoretical  basis. 
Bronson^  thinks  that  we  may  cause  the  rapid  disappearance  of  the 
initial  lesion  and  the  probable  abortion  or  prevention  of  the  sec- 
ondary stage  by  hypodermic  injections  around  and  under  the  nodule 
on  the  penis  into  the  substance  of  the  inguinal  lymphatic  gang- 
lia, and  into  the  territory  of  integument  "whose  lym2)hatic  ves- 
sels tend  in  their  course  to  the  ganglia  which  are  the  seat  of  the 
disease."  This  theory  was  perhaps  tenable  in  the  days  when  we 
thought  that  the  chancre  was  the  circumscribed  fiicus  of  deposit  of  the 
virus,  that  the  lymphatic  vessels  were  its  means  of  transportation,  and 
that  the  nearest  ganglia  were  the  storehouses  of  the  ripening  infection. 
But  to-day  we  know,  as  showm  in  the  preceding  section,  that  the 
virus  of  syphilis  is  scattered  generally  on  and  in  the  small  vessels,  and 
that  it  rapidly  diffuses  itself,  passing  at  an  early  date  by  the  veins 
into  the  abdomeu.  Practically,  the  injection  of  mercurial  solutions 
under  the  chancre  and  under  the  skin  of  the  penis  will  turn  out  in  any 
one's  hands  a  fiiilure,  and  a  source  of  discomfort,  suffering,  complaint, 
and  lamentation  on  the  part  of  the  patient.  Though  this  procedure 
was  advocated  by  Weisflog,  Lipp,  and  I>ewin  some  yeai-s  ago,  I  have 
no  knowledge  of  its  ado])tion  and  use  by  any  one.  Therefore  I  think 
that  Dr.  Bronson's  charmingly  written  essay,  which  ends  with  this 
passage,  "  Better  it  is  to  act  on  any  chance,  however  slender,  than  be 
bound  helplessly  to  a  dogma  that  is  open  to  question,  and  that  would 
leave  the  victim  of  an  insidious  infection  without  succor  and  without 
hope  during  what  may  be  the  most   momentous  }HM-iod  (if  his  ilisease," 

'  "  t)n  Preventive  Troatinonl  of  rriinarv  Svjiliilis,"  NewYork  Medical  Journal.  March 
24,  1888. 
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will  go  to  posterity  as  a  sample  ol"  good  English  of)iiij)(;silii)ii  and  of 
Inimanc  inspiration,  rather  than  as  a  watchword  against  a  supposed 
letliai'gv  in  the  therapeutics  of  syphilis.  In  ray  judgment,  the  early 
preventive  treatment  is  barren  of  beneficial  results,  and  leads  to  all 
sorts  of  errors  regarding  all  kinds  of  sores  found  on  the  human 
genitals.  I  have  never  seen,  nor  have  I  heard  of,  a  well-detailed 
authentic  ease  of  syphilis  thus  cured,  and  I  doubt  wdiether  I  ever 
shall.  Consequently,  I  am  not  a  believer  in  the  practical  application 
of  Fournier's  dictum,  that  it  is  easier  to  prevent  than  to  cure.  I  agree 
with  Kaposi  regarding  the  early  preventive  treatment  of  syphilis,  that 
it  is  rational  and  humane,  but  not  practical. 

In  support  of  what  I  have  said  I  think  it  well  to  present  the  views 
oi'a  munber  of  eminent  authorities.  Thus,  Kaposi'  declares  that  early 
treatment  does  not  prevent  the  appearance  of  the  general  symptoms,  but 
only  delays  them,  that  the  symptoms  appear  irregularly,  and  that  mild 
eruptions  do  not  occur  exclusively,  but  that  there  may  be  very  early 
severe  symptoms.  Not  alone  is  the  development  of  severe  symptoms, 
especially  those  of  the  central  nervous  system,  accelerated,  but  in  rare 
crises,  in  which  severe  early  symptoms  remain  absent,  injury  results  to 
the  patient  in  that  the  syphilis  runs  a  much  slower  course  than  when 
no  early  treatment  has  been  adopted.  Doutrelepont  ^  very  correctly 
states  the  case  when  he  says  :  "Sometimes  very  disagreeable  gummous 
forms  appeared,  although  the  milder  secondary  symptoms  had  remained 
absent."  Neumann  ^  also  states  the  facts  very  clearly  wdien  he  says  that 
w'hile  cutaneous  eruptions  and  enlargement  of  the  ganglia  predominate 
when  there  has  been  no  early  preventive  treatment,  after  the  latter  we 
find  that  the  mucous  membrane  of  the  mouth  and  pharynx,  espe- 
cially the  lips  and  tongue,  are  particularly  apt  to  present  patches  (and 
ulcers)  in  spite  of  the  most  careful  local  treatment.  He  found  that 
the  rash  is  delayed  about  sixty-two  days,  and  I  have  seen  it  appear  as 
early  as  that,  and  as  late  as  ninety  and  one  hundred  and  twenty  days. 
He  rightly  concludes  that  the  success  of  the  early  preventive  treatment  is 
ephemeral,  and  that  notwithstanding  its  adoption  syphilis  will  inevitably 
run  its  course.  Further  than  this  the  words  of  Kobner  *  are  of  great 
significance.  This  observer  up  to  the  sixties  of  this  century  followed 
the  routine  then  in  vogue — namely,  early  preventive  treatment — and 
he  declares,  with  large  experience,  that  he  has  seen  only  two  cases  in 
which  the  outbreak  of  general  symptoms  was  apparently  entirely  pre- 
vented.    In  all  other  cases  he  saw^  syphilis  run  its  course  in  spite  of  a 

'  "  Ueber  Therapie  des  Syphilis,"  Separat  abdruck  aus  der  Verhandlungen  der  Con- 
gresxeif  fiir  Tnnere  Medizin,  AViesbaden,  1886. 

2  li>id.  '  Ibid. 

*  Ibid.,  and  "  Aphorismen  zur  Behandlung  der  Syphilis,"  Berlin,  klin.  Wochen- 
schrift,  Dec.  29,  1890. 
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mo.st  active  inunction-treatment  during  the  primary  period.  He  further 
says  that,  unfortunately,  he  has  frequently  observed  that  those  indi- 
viduals who  had  received  inunctions  immediately  after  the  diagnosis  of 
the  primary  lesion  exhibited  disproportionately  early  severe  and  fatal 
symptoms  on  the  part  of  the  central  nervous  system.  Equally  as  sig- 
nificant are  the  words  of  Barensprung/  who  says :  "  I  have  sc-en  the 
most  severe  and  rapid  destruction  almost  always  in  those  cases  in  which 
inunctions  were  used  against  the  primary  or  first  secondar^^  lesions ; " 
by  which  latter  he  means  the  inguinal  adenopathy.  Diday  also  is 
opposed  to  an  early  preventive  treatment,  and  Leloir  concludes  that  it 
is  productive  of  no  good.  Finally,  I  may  quote  the  recent  utterances 
of  the  younger  Zeissl,'"^  who  voices  the  opinion  of  his  deceased  father  as 
follows :  "  As  a  compensation  for  the  few  days  delay  in  the  outbreak 
of  the  general  symptoms  these  run  an  irregular  course,  and  severe  forms 
occur  earlv.  A  further  disadvantage  of  mercurial  preventive  treatment 
is  the  fact  that  the  syphilis  becomes  more  obstinate  in  so  far  as  the 
symptoms  of  the  coudylomatous  period  yield  much  more  slowly  than  if 
mercury  has  not  been  used  until  the  appearance  of  this  stage.  AVehave 
therefore  achieved  nothing  by  preventive  treatment,  except  to  weaken 
our  chief  weapon  against  syphilis."  Further  evidence  certainly  is  not 
necessarv.  I  can  confirm  from  prolonged  observation  and  experience 
all  that  these  authorities  have  said  and  claimed  as  to  the  inutility, 
general  unadvisableness,  and  even  danger  of  an  early  preventive  treat- 
ment. 

Systemic  Treatment. 
The  Time  to  Beg-in  Treatment. — The  next  question  for  consid- 
eration is  the  following :  Shall  we  begin  general  systemic  treat- 
ment as  soon  as  a  positive  diagnosis  is  made,  or  shall  we  wait  until 
the  evolution  of  the  secondary  period  proves  to  us  that  the  climax 
has  at  last  been  reached,  and  that  the  whole  organism  has  l.K>eu 
involved?  We  have  already  seen  that  no  clear  evidence  has  been 
adduced  jiroving  that  an  early  mercurial  coui*se  can  abort  or  favor- 
ably modify  the  syphilitic  infection  ;  and  it  has  been  shown  that,  in 
spite  of  such  treatment,  early  and  late  lesions  have  appeared.  This 
fact  has  been  observed  by  many  physicians.  As  I  have  already  said,  it 
is  very  probable  that  few  authorities  ibllow  the  'jtter  of  the  law  which 
they  lay  down — namely,  to  begin  treatment  at  once  as  soon  as  they  are 
reasonably  certain  that  they  have  syphilis  to  treat.  Though  the  advo- 
cates of  this  method  of  proc(.Hlure  are  quite  numerous,  those  who  i*oun- 
6el  delay  until  all  possible  doubt  of  diagnosis  is  removed  are  even  more 

'  Die  Hereditdre  Syphilis,  Berlin,  18H4,  p.  17. 

'  "  Der  Gegenwiirtige  t?tand  der  h>yj)hilis-therai)ie,"   KJinii^chc  Zcit  und  Streitjragen, 
Vienna,  1S87,  p.  173. 
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iHiiucrous.  Tlit'se  advocates  of  early  treatment  base  their  view  largely 
on  .sentimental  grounds,  and  do  not  ])rosent  strong,  telling  facts  in  their 
support.  They  picture  a  ])atient  in  the  meshes  of  a  severe  chronic 
infectious  disease,  and  claim  that  the  dictates  of  humanity  call  for  its 
early  eradication.  On  the  other  hand,  those  who  advocate  a  policy  of 
delay  are  equally  as  nnicli  impressed  with  the  gravity  of  the  patient's 
position,  and  are  equally  ready  and  zealous  to  help  him;  and  they  think 
that  they  can  do  so  with  more  certainty  by  waiting  until  they  have  a 
distinct  morbid  entity  to  treat  than  they  can  if  they  begin  the  use  of 
mercury  when  the  disease  is  yet  in  an  unsettled  and  mythical  condition. 
At  best,  early  treatment  only  delays  the  appearance  of  secondary 
manifestations  for  a  longer  or  shorter  time,  and  as  a  rule  does  not 
lessen  the  severity  or  extent  of  their  distribution,  and  in  many  cases 
seems  to  render  them  more  severe.  And  when  we  have  said  this  we 
have  said  about  all  that  we  can  in  favor  of  the  treatment  of  syphilis, 
early  or  late,  in  its  primary  stage.  On  the  other  hand,  it  is  the  con- 
sensus of  opinion  of  very  many  eminent  men,  as  we  have  already  seen, 
that  this  early  treatment  is  really  productive  of  harm,  in  the  fact  that 
it  induces  a  disorderly  course  of  the  disease. 

Moreover,  early  treatment  takes  from  the  physician  at  the  outset 
— which  is  the  most  important  period  in  the  life  of  the  syphilitic 
— those  criteria  which  are  to  guide  him  in  the  management  of  the 
patient,  and  very  often  leaves  him  in  a  very  uncertain  and  uncomfort- 
able state  or  condition  of  uncertainty  and  doubt  as  to  whether  his  patient 
is  really  syphilitic.  Then,  again,  when  a  patient  has  been  pronounced 
to  be  syphilitic  he  himself  generally  wants  to  see  some  undoubted 
signs  and  symptoms  of  the  disease.  I  have  many  times  seen  patients 
who  had  received  early  mercurial  treatment,  and  had  witnessed  no  other 
evidence  of  syphilis  than  a  chancre,  cease  treatment  or  refuse  treatment 
after  the  lapse  of  a  month  or  two  of  early  mercurialization,  and 
later  on  develop  severe,  and  even  deadly,  lesions.  Many  patients, 
seeing  nothing  on  their  bodies  in  the  early  months  of  the  infection  (as 
a  result  of  early  treatment),  convince  themselves  that  they  never  had 
syphilis,  and  others  remain  in  doubt,  and  in  very  many  cases  they  will 
not  follow  subsequent  treatment  in  the  persistent  and  methodical  way 
which  is  so  essential  for  the  cure  of  the  disease.  These  cases  have  a 
surfeit  of  treatment  v*}y  early  in  the  disease,  and  an  absence  of  it  later, 
so  that  while  they  are  not  the  gainers  by  the  early  medication  they  are 
often,  to  their  sorrow,  the  losers  by  the  absence  of  treatment  at  subsequent 
periods.  Further,  we  must,  as  Von  During ^  remarks,  consider  fully  the 
mental  injury  inflicted  upon  a  patient  by  a  premature,  and  perhaps 
unfounded,  diagnosis  of  syphilis,  which  causes  him  during  his  Avhole 

'  "  Friihbehandlung  der  Syphilis  oder  Xicht,"  Monatshefte  fur  Prak.  Dermat.,  vol. 
ix.,  1889,  p.  490. 
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life  to  be  in  constant  dread  of  relapses,  and,  I  may  add,  to  l)e  in  a  state 
of  mind  which  attributes  to  his  early  (perhaps  putative)  syphilis  every 
lesion  or  affection,  however  simple,  which  may  thereafter  befall  him. 
To  my  mind,  it  is  most  salutary  for  the  syphilitic  to  be  convinced 
beyond  any  doubt  that  he  is  syphilitic,  for  in  most  cases  the  revelation 
brings  him  to  a  realization  of  his  true  condition,  and  impresses  upon 
him  the  necessity  of  care  and  watchfulness  as  to  his  mode  of  life  and 
docility  to  his  physician,  in  order  that  in  due  time  he  may  be  cured. 
Let  us  now  turn  to  the  pathological  condition  which  syphilid;  presents. 
It  is  chronic  and  infectious  in  character,  and  manifests  itself  by  the 
development  of  a  low  grade  of  connective  tissue,  which  tends  to 
indefinite  reproduction  in  greater  or  less  degree  through  periods  of 
activity  and  remission  in  any  and  all  of  the  tissues  and  organs  of  the 
body.  In  all  probability  the  malign  influence  of  syphilis  upon  the 
human  organism  is  directly  due  to  the  infiltration  of  this  tissue,  to  the 
irritative  and  inflammatory  conditions  incident  to  the  hyperaemia  which 
accompanies  this  proliferation,  and  last,  but  far  from  least,  to  the  sec- 
ondary destructive  and  atrophic  changes  which  take  place  in  the  tissues 
in  the  various  metamorphoses  of  these  specific  new  growths.  Clinical 
and  pathological  observations  have  shown  that  mercury  possesses  a 
specific  power  over  this  low  grade  of  infectious  tissue,  and  it  is  very 
probable  that  it  causes  its  necrobiosis  or  its  burning  up,  or  that  it  pro 
duces  its  removal  by  the  induction  in  it  of  fatty  degeneration,  which 
renders  it  ready  for  absorption.  In  my  judgment,  syphilis  is  not 
mature  until  the  date  of  secondary  manifestation,  when  the  newly- 
formed  young  round  cells  are  ]iroliferated  in  vast  quautities,  and  are 
thrown  into  the  general  circulation,  and  by  it  carried  throughout  the 
body.  In  the  same  way  in  the  acute  infectious  diseases  smallpox  is 
not  ripe  until  the  evolution  of  the  pustular  rash,  nor  scarlatina  until 
the  appearance  of  its  intense  generalized  erythema.  When,  therefore, 
the  morbid  processes  have  so  far  advanced  that  a  generalization  of  their 
products  has  occurred,  syphilis  may  be  said  to  be  ripe,  and  then,  and  not 
till  then,  have  we  anything  really  tangible  to  treat.  Mercury  given 
before  this  critical  cell-explosion  has  very  little  to  work  upon,  and 
therefore  is  productive  of  a  limited  aunnuit  of  good.  Indeed,  to  my 
mind,  when  given  thus  early,  while  it  may  have  some  influence  upon 
local  processes  (namely,  on  parts  the  seat  of  the  chancre  and  the 
adjoining  territory),  it  is  productive  of  harm  by  influencing  the  tissues 
too  earlv,  which  influence  does  not  give  them  an  immunity  to  the 
subse(]uent  syphilitic  jirocess  of  invasion.  In  other  words,  mercury 
given  before  the  generalization  of  syphilitic  products  does  not  favorably 
influence  the  resistance  of  the  tissues  to  the  impending  invasion,  and 
certaiulv  does  not  render  them  immune  to  it.  On  the  contrary,  the 
earlv  exhibition  of  mercury  induces  a  condition   of  tolerance  in  the 
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tissues  which  ixiulcrs  its  action  less  powerful  and  certain  at  a  later 
date  when  they  are  infiltrated  with  syphilitic  products.  In  short,  we 
take  the  cutting  edge  of!' of  our  most  potent  remedy  by  administering 
it  to  a  system  as  yet  not  charged  with  the  virus  which  it  is  our  hope 
to  destroy.  We  are  really  treating  before  we  have  got  anything  to 
treat. 

We  very  frequently  see  a  parallel  condition  later  on  in  syphilis  in 
patients  who  have  for  long  periods  taken  small  and  continuous  doses 
of  mercury,  and  in  whom  (as  so  often  occurs)  syphilitic  new-growths 
appear  in  the  skin  and  elsewhere.  In  these  cases  a  low  grade  of 
mercurializatiou  is  induced  which  has  no  power  at  all  over  syphilis, 
since  its  lesions  appear  notwithstanding  the  fact  that  the  patient  is  taking 
mercury  regularly.  Now,  this  mercurializatiou  tends  to  lower  vitality 
and  impair  nutrition,  and  the  general  condition  which  it  induces  ties  our 
hands,  so  that  we  can  do  very  little  good  with  mercury  until  the  system 
has  been  renovated ;  then  by  the  use  of  proper  doses  of  the  drug  the 
syphilitic  lesions  may  be  made  to  yield. 

There  is  another  important  consideration.  In  the  primary 
period  of  syphilis  it  is  well  to  prepare  for  the  secondary  stage 
by  fortifying  the  patient's  system,  by  putting  him  in  a  good  phys- 
ical condition,  and  in  preparing  the  stomach,  if  necessary,  for  the 
ordeal  which  it  will  have  to  pass  through.  In  this  primary  period 
in  very  many  cases  tonics  and  remedies  designed  to  improve  digestion 
should  be  given.  Then  in  due  time  mercury  w^ill  be  well  borne,  and 
it  will  promptly  act  upon  the  syphilitic  virus  and  its  eflPects. 

I  have  carefully  studied  this  question  for  more  than  twenty  years, 
and  I  am  now  more  than  ever  convinced  that  it  is  by  far  the  best  plan 
in  most  cases  to  wait  until  the  onset  of  the  secondary  stage  before  we 
begin  a  mercurial  course.  In  thus  waiting  it  must  be  remembered  that 
we  are  not  to  fold  our  arms  and  do  nothing ;  we  must  regularly  exam- 
ine our  patient ;  we  must  look  after  his  general  w^ell-being,  mental  and 
physical,  encourage  him  wath  hopeful  prospects,  and  prepare  him  for 
his  coming  ordeal,  the  crucial  one  perhaps  of  his  life.  Then,  just  as 
soon  as  general  symptoms  and  manifestations  begin  to  appear,  and  we 
know  that  we  are  right  and  appreciate  fully  what  we  have  got  to  treat, — 
then  we  must  begin  our  mercurial  treatment  with  vigor  tempered  by 
watchful  care  of  our  patient  and  an  enlightened  and  conservative 
knowledge  of  therapeutics. 

While,  therefore,  it  is  best  to  begin  the  treatment  of  syphilis  at  the 
very  earliest  moment  of  the  secondary  period,  there  are  conditions  or 
exigencies  which  arise  in  the  primary  period  which  call  for,  and  some- 
times demand,  the  very  early  administration  of  mercury.  These  may 
be  summed  up  as  follows  : 

1.  When  the  initial  lesion  from  its  site,  size,  depth,  or  extent  causes 
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much  pain  and  discomfort  or  interferes  with  the  function  of  parts,  or 
from  activity  of  ulceration  threatens  to  destroy  them — prepuce,  penis, 
urethra  (chiefly  in  cases  of  phimosis  and  paraphimosis),  clitoris,  fin- 
gers, eyes,  nose,  lips,  tongue,  tonsils,  breast,  and  anus.  Also  in  cases 
in  which  dense  induration  around  the  urethral  orifice  or  in  the  urethral 
canal  produces  a  stenosis  of  that  canal,  and  again  in  cases  of  ver>'  large 
(elephantine)  extra-genital  chancres  upon  the  legs,  arms,  buttocks,  and 
cheeks  or  face. 

2.  In  some  cases  in  which  there  is  a  tendency  to  the  development  of 
exuberant  indurating  oedema  around  the  chancre,  which  may  seriously 
discomfort  or  cripple  the  patient  or  impair  the  functions  of  the  part,  as 
we  sometimes  see  in  chancres  of  the  lips,  near  the  fraenum,  and  upon 
the  external  female  genitalia,  and  complicating  chancres  of  the  anus, 
and  also  in  cases  of  chancres  just  within  the  vaginal  introitus. 

3.  In  certain  of  those  cases  in  which,  from  its  situation,  the  chancre 
may  lead  to  infection  of  others,  such  as  the  fingers  of  surgeons,  obste- 
tricians, dressers,  orderlies,  and  midwives,  the  nipples  of  wet-nurses 
and  others  who  suckle  children  other  than  their  own,  in  cases  of  chan- 
cre of  the  lips  and  tongues  of  infants,  and  in  cases  in  which  the  lesion 
occurs  on  the  lips  or  elsewhere  of  young,  careless,  and  thoughtless  per- 
sons who  are  liable  to  spread  the  infection. 

4.  When  the  enlargement  of  the  lymphatic  ganglia  or  the  lymphatic 
cords  (particularly  of  the  penis)  is  excessive  and  causes  inconvenience, 
impairment  of  function  or  locomotion  or  movement  of  the  arms,  or 
produces  much  discomfort  and  disfigurement  in  the  neck  and  submax- 
illary region,  at  the  elbow,  in  the  axillae,  and  groins. 

5.  In  some  cases  in  which  chancres  are  complicated  with  a  pyogenic 
infection  attended  with  pain,  fever,  and  perhaps  typhoidal  symptoms, 
chiefly  on  the  fingers,  but  also,  though  rarely,  on  the  nipple  and  mam- 
mae, and  sometimes  on  the  penis  and  vulva  (in  careless,  uncleanly  sub- 
jects). Also  in  some  cases  in  which  gangrene  and  phage<lena  are 
complications. 

6.  In  cases  in  which  conjugal  or  sexual  relations  render  the  dis- 
appearance of  the  chancre  necessary  or  imperative. 

7.  When  the  extreme  anxiety  and  fear  and  the  unreasonable  impa- 
tience of  tiie  bearer  render  it  imperatively  necessary. 

8.  In  those  somewhat  exceptional  cases  in  which  severe  cephalalgia, 
neuralgia,  pleuritic  and  interthoracic  discomfort  and  pain,  pains  in  the 
bones,  joints,  and  fasciif,  are  precocious. 

9.  In  cases  of  women  infected  in  the  early  months  o'i  pregnancy,  in 
order,  if  possible,  to  prevent  subsequent  abortion  ;  and  in  cases  of 
chancre  of  the  vulva  ami  introitus  vagina^  in  order  to  remove  a  possi- 
ble obstacle  to  childbirth,  and,  if  very  late  in  gestation,  to  prevent  the 
infection  of  the  child  in  transitu. 
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Kaj)().si '  says  tliat  wliciicvcr  lie  has  hccii  led  astray  by  logic  or  exter- 
nal conditions  to  adopt  a  general  treatment  by  mercury  before  the  onset 
of  the  second  stage,  lie  has  been  sorry  for  it  afterward;  and  my  ex})e- 
rience  in  the  main  accords  with  his.  In  these  early  medicated  cases 
there  are  always,  of  necessity,  data  and  criteria  lacking,  and  as  a  result 
the  physician  does  not  feel  as  certain  of  his  ground  as  he  does  when  he 
and  his  patient  have  seen  the  earliest  general  manifestations  of  syphilis, 
and  when  he  has  by  their  observation  and  study  gained  a  pretty  clear 
general  idea  of  what  course  the  syphilitic  infection  is  going  to  take. 

To  sum  up,  then,  we  may  state  that  in  most  cases  no  advantage  or 
possible  benefit  to  the  patient  is  lost  by  withholding  mercury  until  the 
onset  of  the  second  stage,  nor  is  the  patient  thereby  put  in  any  jeopardy, 
present  or  future,  nor  are  his  chances  for  ultimate  permanent  cure  in 
any  way  impaired,  modified,  or  crijipled.  On  the  other  hand,  his  syph- 
ilis will  be  more  orderly,  and  conspicuously  more  amenable  to  treatment, 
his  physician  will  not  grope  in  the  dark,  and  will,  if  he  promptly  attacks 
the  disease  in  the  conservative  but  vigorous  manner  soon  to  be  detailed, 
be  spared  the  hesitancy,  doubt,  and  uncertainty  of  mind  which  are  the 
inevitable  lot  of  those  who  attack  the  disease  prematurely. 

The  date,  therefore  (as  a  general  rule),  at  which  the  treatment  of 
syphilis  should  begin  is  that  at  which  the  disease  culminates  in  the 
general  infection  of  the  economy — namely,  just  as  soon  as  the  general 
rash  appears,  together  with  the  other  manifold  symptoms  of  the  second- 
ary period. 

Mercury. — The  experience  of  more  than  three  hundred  years  has 
shown,  in  no  uncertain  manner,  that  mercury  has  the  most  marked  and 
salutary  effect  in  the  treatment  and  cure  of  syphilis,  and  that  if  prop- 
erly handled  it  may  almost  be  termed  an  antidote  or  specific  for  that 
dread  and  protean  disease.  Though  sarsaparilla,  guaiac,  saponaria, 
stillingia,  smilax,  chinse,  sassafras,  dock-root,  cascara  amarga,  berberis 
aquifolium,  tayuya,  and  other  vegetable  agents,  as  well  as  prepara- 
tions of  gold,  silver  chromate,  etc.,  have  from  time  to  time  been  put 
forward  and  vaunted  as  the  true  specifics,  they  have  none  of  them 
attained  a  firm  standing  in  the  therapeutics  of  syphilis,  and  have  each 
been  abandoned  as  powerless  and  worthless.  To-day  there  are  few 
authorities  who  decry  or  inveigh  against  mercury,  whereas  fifteen  or 
twenty  years  ago  the  doughty,  noisy,  illogical,  and  bigoted  disciples 
of  old  Ulrich  von  Hiitten  were  ever  ready  with  their  imprecations 
against  the  drug,  and  with  their  false  assertions  as  to  its  dangerous  and 
€ven  lethal  character. 

Mr.  Hutchinson,^  referring  to  British  medicine,  says :  "  Excepting 
in  Edinburgh,  I  believe  that  there  are  at  present  in  the  profession 

^  Loc.  cit. 

"  "The  Modern  Treatment  of  Syphilis,"  The  Practitioner  June,  1891,  p.  403. 
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scarcely  any  anti-mercurial ists  left,  and  I  may  remark,  in  passing, 
that  during  the  last  few  years  some  of  the  most  severe  cases  of 
syphilis  which  I  have  seen  have  come  from  Edinburgh,  and  had 
been  treated  in  the  early  stages  by  systematic  abstinence  from  mer- 
cury."    I  know  of  no  anti-mercurialists  in  America. 

Used  carelessly  and  in  the  unstinted  manner  of  old  times,  mercury 
certainly  may  be  productive  of  harm  ;  but  in  no  department  of  medicine 
have  more  advances  been  made  and  more  enlightened  conservatism  been 
engrafted  than  in  the  treatment  of  syphilis  by  mercury.  In  place  of  the 
powerful  doses  and  inevitable  salivation  and  other  bad  results  arising 
from  the  use  of  mercury  as  given  years  ago,  we  to-day  use  milder  doses, 
which  produce  amelioration  and  cure  of  the  disease  without,  as  a  rule, 
untoward  complications.  While  it  may  be  said  that  the  modern  atten- 
uation of  the  dosage  of  mercury  has  been  an  incalculable  advance  in 
syphilis  therapy,  it  must  also  be  confessed  that  in  the  hands  of  some 
physicians  this  attenuation  has  gone  on  almost  to  the  point  of  emascu- 
lation. In  other  words,  in  the  reaction  from  the  rash  and  vigorous 
mercurial  dosings  of  other  days  some  observers  have  jumped  too  far, 
and  to-day  give  mercury  with  so  sparing  a  hand,  and  with  so  much 
mystifying  arithmetical  calculation,  founded  on  theory  rather  than  on 
prolonged  observation  of  the  disease  and  its  treatment,  that  they  pro- 
duce a  treatment  which  is  really  a  perversion  of  one  of  the  greatest 
therapeutic  blessings  which  we  possess.  While,  therefore,  mercury  is 
by  all  odds  the  great  and  reliable  remedy  against  syphilis,  its  dose 
must  not  be  too  much  attenuated.  On  the  other  hand,  it  must  not  be 
administered  with  too  lavish  a  hand,  but  carefully,  guardedly,  with 
full  and  repeated  observation  of  the  patient's  general  condition,  and 
with  a  watchful  care  as  to  how  the  lesions  are  affected  by  its  use. 
In  short,  the  treatment  of  syphilis  means  on  the  part  of  the  physician 
a  full  knowledge  of  the  disease,  a  consideration  of  the  patient's  strength 
or  weakness,  a  close  familiarity  with  his  lesions  and  with  the  workings 
of  the  syphilitic  virus  in  his  system,  and  an  accurate  knowledge,  based 
upon  frequent  observation  and  interrogation,  of  the  manner  in  whic-li 
the  remedial  agent  affects  his  system  and  the  general  morbid  conditi^ni. 
In  other  words,  the  physician  has  not  the  abstract  problem — syphilis — 
to  treat,  but  he  has  a  human  being  infected  with  a  chronic  multiform 
disease  as  the  subject  of  his  study,  and  for  whose  relief  and  cure  he 
must  familiarize  himself  with  his  constitution  and  watch  and  guide  the 
effect  of  his  therapeutic  agents. 

As  an  adjuvant  to  mercury  in  the  main,  and  rather  exceptionally  as 
the  mainstay  of  syphilitic  medication,  we  also  have  iodide  of  potassium 
and  also  of  sodium.  These  agents  play  a  very  important  part  in  syph- 
ilitic therapeutics,  and  fully  claim  second  place  to  mercury. 

Then,  also,  we  have  as  adjuvants  all  kinds  and  modes  of  hygienic 
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and  (."irct'ul  rct^iineii ;  and  we  invoke  to  onr  ai<l  all  the  most  efficient 
tonics  and  lueniatic.s.  Let  us  now  consider  some  of  the  prin('ij)al 
methods  of  treatintu;  syphilis  in   vogue  at  the  present  day. 

Expectant  Treatment. — The  expectant  treatment  is  the  outcome 
of  the  theoretical  cogitations  of  Diday,  and  is  advocated  mainly  by  him- 
self and  the  younger  Zeissl,  who  inherited  this  therapeutic  lieirloom  fr<jm 
his  father,  who  was  also  given  to  Diday's  way  of  thinking.  It  is  an 
easy-going,  happy-go-lncky  system  of  therapeutics,  which  is  fraught 
with  uncertainty,  danger,  and  disaster  to  the  unhappy  person  who  is 
subjected  to  it.  As  a  piece  of  sophistry  these  therapeutic  lucubra- 
tions of  Diday  charm  us  by  their  bright  diction  and  their  brilliant  Imt 
untenable  assumptions.  The  only  points  worthy  of  mention  in  this 
treatment  are — first,  that  it  carries  with  it  injunctions  to  begin  treat- 
ment, as  a  rule,  at  the  commencement  of  the  secondary  period ;  and, 
second,  that  all  cases  have  their  own  peculiar  form  of  this  disease,  and 
that  they  must  be  watched  as  to  the  character,  extent,  and  portentous- 
ness  of  their  manifestations  from  early  until  late.  The  latter  injunction 
is  to  my  mind  the  only  part  of  Diday's  writing  upon  this  subject 
worthy  of  remembrance.  Diday  claims,  for  the  reason  that  a  small 
percentage  of  cases  seem  to  end  in  the  secondary  stage,  thct  syphilis 
is  a  self-limited  disease,  with  a  constant  tendency  to  expend  itself,  or, 
as  we  may  say,  run  itself  out.  He  divides  syphilis  mainly  into  two 
varieties — the  mild  and  the  severe — for  each  of  which  he  gives  mercury 
only  temporarily  according  to  various  figurative  data.  He  calls  his 
system  also  the  opportunistic  treatment,  and  bases  it  upon  the  assump- 
tion that  Nature  makes  an  effort  to  rid  itself  of  syphilis.  He  very 
rightly  emphasizes  the  importance  of  careful  hygiene  and  regimen 
during  the  course  of  syphilis.  He  denies  in  toto  any  preventive 
action  of  mercury,  particularly  in  the  secondary  period,  and  claims 
that  in  many  mild  cases  tonics  and  hygiene  will  cure  the  disease.  He 
singularly  fails  to  emphasize  the  fact  we  so  often  notice,  that  a  very 
mild  early  syphilis  very  often  leads  to  disaster  and  death.  Succinctly 
stated,  Diday's  opportunistic  treatment  consists  in  giving  mercury  or 
iodide  of  potassium  when  syphilitic  symptoms  show  themselves,  and 
when  these  have  disappeared  to  wait  again  for  another  outburst.  He  is 
emphatic  in  his  disbelief  that  mercury  has  any  preventive  or  curative 
action  in  the  intervals  of  repose  or  latency.  Though  I  think  that 
Diday's  doctrine  of  therapeutics  is  false,  sophistical,  and  dangerous,  it 
is  none  the  less  a  part  of  the  history  of  syphilis ;  therefore  I  give  it 
here  for  what  it  is  ^vorth,  as  it  may  appeal  favorably  to  some  minds. 
Not  only  do  his  therapeutic  assertions  hinge  very  often  on  false  clinical 
foundations,  but  his  deductions  are  very  often  based  upon  pure  hypoth- 
eses and  assumptions.  I  will  quote  liberally  from  his  most  recent 
utterances. 
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Diday  '  accepts  the  microbiau  origin  of  syphilis,  cliiefly  on  analogi- 
cal grounds,  for  he  concedes  that  the  microbe  has  not  at  all  been  clearly 
demonstrated.  A  microbe  being  of  vegetable  origin,  lie  ingeniously 
argues  that  when,  as  a  pathological  factor,  it  is  deposited  in  the  human 
tissues,  it  runs  its  course  according  to  the  law  of  vegetable  life,  in  which 
arc  observed  alternating  periods  of  activity  and  of  repose.  He  thus 
continues :  "  Now,  the  first  attribute  common  to  bodies  of  this  order 
(for  it  is  the  condition  of  their  development)  consists  in  the  two  phases 
which  alternately  succeed  each  other :  the  one  of  repose — latent  life ; 
the  other  of  activity — manifest  life.  Now,  this  is  the  character  of 
syphilis,  which  from  its  commencement  to  its  end  is  marked  by  a  series 
of  sleej)ings  and  Avakings ;  that  is  to  say,  intermissions,  then  resump- 
tions of  manifest  life ;  and  resumptions  to  which  medical  language  has 
justly  given  the  name  of  manifestations.  These  manifestations  in  every 
plant  mark  the  period  in  which  it  borrows  from  the  surrounding  media 
the  elements  necessary  to  its  growth.  It  is  therefore  during  this  state, 
and  it  is  only  during  this  state,  that  there  are  established  admissible 
exchanges  between  the  media  and  the  plant.  Consequently,  the  media 
can  act  favorably  or  unfavorably  upon  the  plant.  The  evolution  of 
syphilis  is  strikingly  intermittent.  Does  not  this  character,  which  is 
its  distinctive  sign,  indicate  a  state  equally  intermittent  in  the  vitality 
of  the  vegetable  organism  presumed  to  be  its  cause?  This  demonstrate<  1, 
the  law  applies  itself  most  naturally  to  our  pathogenic  microphytes. 
Our  organism  is  the  habitat  of  these  parasites,  their  feeding-ground, 
their  field  of  battle  and  of  strife  against  the  defensive  forces  of  our 
living  tissues."  He  then  goes  on  to  say  that  if  these  organisms  over- 
whelm us,  we  must  try  to  exterminate  them.  "  If  we  wish  that  our 
tissues  (terrain)  shall  cause  their  death,  we  must  prepare  them  to  that 
end  the  moment  they  show  signs  of  life.  Since  we  cannot  l)y  means 
of  the  soil  (living  tissues)  attack  the  microbe,  we  must  wait  until  it 
begins  to  increase  and  multiply.  It  is  a  benefit  of  nature  that  at  the 
time  when  the  microbe  becomes  pathogenic  it  is  particularly  access- 
ible to  our  means  of  attack.  The  principle  of  this  therapeutic  system 
consists  in  waiting  in  the  employment  of  specifics  until  the  evidence 
of  manifestations,  and  atler  a  study  of  their  clinical  physiognomy  we 
can  first  seize  the  moment  when  the  pathogenic  agent  awakes  and  is  at 
the  miniuuun  of  its  resistance;  and  second  settle  in  our  minds  the 
nature,  the  doses,  and  the  duration  of  the  medication  necessary  to 
o])])ose  it."  Tjancereaux  laconi^-nlly  sums  uj)  Diday 's  system  as 
follows :  "  When  there  is  a  lesion,  intervention ;  in  the  intervals, 
expectation." 

It  may  be  remaik(>d  that  it  seems  almost  fiiolhardy  for  a  man  to 
base  a  system  of  (henqicutics  upon  a  sim])le  hypothesis,  and  yet  this  is 
*  La  Pratique  des  Muludies  ven6riaiiu.<,  Paris,  1S90,  p.  3S0,  ct  seq. 
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what  Diday  has  done,  supporting  it  with  far-fctchcd  analogy  and  a  pure 
and  sin)])le  assumption  of  the  l)ehavior  of  the  varicjus  sypiiilitic  pro- 
cesses. What  evidenee  have  we  tliat  the  cells  of  syphilis  behave  in 
the  tissues  of  man  as  do  the  seeds  of  the  vegetables  in  the  fields?  The 
one  process  is  pathological,  the  other  normal,  the  latter  depending  very 
much  for  its  devek)pnjient  upon  cyclical  changes  of  time  and  season, 
the  former  upon  the  various  unknown  conditions  of  the  disease  and 
numerous  complex  conditions  of  the  human  system. 

If  any  one  wishes  to  get  a  good  idea  of  the  expectant  or  opj)or- 
tunistic  system  of  treating  syphilis,  let  him  study  the  disease  in  dis- 
pensaries, clinics,  and  hospitals.  Patients  who  are  treated  in  these 
institutions  as  a  rule  do  not  apply  until  more  or  less  urgent  manifesta- 
tions and  symptoms  begin  to  trouble  them.  In  general,  they  merely 
get  patched  up,  for  they  only  remain  as  long  as  their  immediate  trouble 
is  present  and  urgent.  Then  off  they  go,  to  return  later  on  with 
new  and  perhaps  worse  manifestations,  no  medicine  having  been  taken 
in  the  mean  time.  Then,  again,  let  any  man  who  sees  in  his  practice 
many  cases  of  syphilis  watch  those  who  follow  treatment  regularly 
and  carefully,  and  compare  their  condition  with  that  of  patients  who 
are  careless  and  only  apply  for  relief  in  times  of  urgency,  and  he 
will  find  that  the  laisser-aller  cases  are  the  ones  which  as  a  rule  do 
badly.  However,  let  me  allow  the  younger  Zeissl  *  to  speak  for  him- 
self, and  he  but  voices  the  tenets  of  his  deceased  father.  In  his  most 
recent  paper  he  says  :  "  When  syphilis  is  treated  expectantly — that  is, 
when  an  antisyphilitic  remedy  is  not  given  to  the  patient  after  the 
first  secondary  symptoms — the  eruption  requires,  on  an  average,  a 
period  of  two  to  eight  months  for  its  disappearance,  while  the  initial 
sclerosis  requires  at  least  four  months,  oftener  five  or  more,  for  its 
involution.  Defluvium  capillorum  and  enlargement  of  the  ganglia 
often  remained  noticeable  for  a  year ;  with  the  return  of  the  growth 
of  the  hair  the  symptoms  successively  disappeared.  Zeissl  (senior) 
very  rarely  observed  any  relapses,  especially  of  a  severe  kind,  when 
purely  expectant  treatment  was  continued  until  complete  disappearance 
of  the  syphilitic  symptoms.  We  can  confirm  the  observation  from  oiu' 
own  experience."  He  further  states  that  if  patients  in  private  practice 
demanded  rapid  relief  from  disfiguring  cutaneous  affections,  mercury 
was  given  to  them.  It  seems  to  me  that  to  pursue  a  system  like  the 
one  thus  called  opportunistic,  which  can  but  expose  the  patient  to 
trouble,  danger,  and  disaster,  is  almost  criminal.  It  has  always  seemed 
to  me  that  this  treatment,  based  on  fantasies  and  assumptions,  is 
founded  upon  a  hopeless  view  of  the  possibility  of  curing  syphilis, 
and  upon  a  fear  that  the  active  use  of  mercuiy  wiU  be  productive  of 

^  "  Die  Gegenwartige  Stand  der  Syphilis-therapie,"  Klin.  Zeit  und  Streitfragen.  1887, 
p.  160. 
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harm.  I  can  well  understand  why  the  elder  Zeissl  (as  it  is  reported) 
recklessly  said  that  if  a  man  once  had  syphilis,  his  ghost  would  l^e 
syphilitic.  His  idea  of  syphilitic  therapy  would  certainly  warrant  that 
belief.  The  expectant  or  (opportunistic  system  of  treatment  is  utterly 
unscientific  and  perniciously  dangerous,  and  it  is  well  for  humanity 
that  it  is  growing  into  disfavor,  disrepute,  and  disuse. 

Continuous  or  "Tonic"  Treatment. — The  continuous  or 
so-called  tonic  treatment  of  syphilis  is  in  reality  only  a  modi- 
fication of  Fournier's  system  of  treatment,  amplified  by  considerable 
theoretical  elaboration.  It  has  had  as  its  champion,  in  England, 
]Mr.  Jonathan  Hutchinson,'  who  may  be  said  to  be  the  pioneer 
in  the  doctrine  of  long-continued  mercurialization  in  syphilis.  In 
this  country  my  friend  Dr.  Keyes^  has  long  been  a  believer  in 
its  efficacy,  and  he  is  the  sponsor  for  a  system  of  medication  which 
he  terms  "  the  tonic  treatment  of  syphilis."  The  therapeutical  agent 
employed  in  this  scheme  of  treatment  is  the  protoiodide  of  mercury 
(Hutchinson  uses  gray  powder),  which  is  to  be  given  without  cessa- 
tion for  two  or  more  years.  Here  is  the  system  in  the  author's 
M'ords  :  "  Supposing  that  the  centigramme  granule  (protoiodide  of  mer- 
cury gr.  ■^)  has  been  selected  as  the  medicine  to  be  used,  the  instructions 
to  the  patient  are  as  follows :  Take  one  granule  immediately  after  each 
meal  {i.  e.  three  times  a  day)  during  three  days.  On  the  fourth  day 
add  one  granule  to  the  midday  dose,  taking  one  in  the  morning,  two 
at  noon,  one  at  night.  Continue  this  during  three  days.  Again,  on 
the  fourth  day  add  one  granule — two  in  the  morning  and  at  noon,  and 
one  at  night.  Continue  this  for  three  days,  and  again  on  the  fourth 
add  a  granule.  Continue  in  this  manner,  being  very  careful  as  to  food, 
drink,  exposure,  etc.,  until  there  is  very  positive  evidence  of  irritation 
in  the  intestine,  such  as  colicky  pains  with  positive  diarrhoea,  or  until 
the  gums  begin  to  show  signs  of  being  slightly  touched. 

"  The  daily  amount  now  taken  is  known  to  be  the  patient's  dose  of 
the  given  preparation  of  mercury,  beyond  which  he  cannot  g<»  without 
aid  from  opiates,  and  of  which,  if  long  maintained,  the  effect  upon  the 
general  health  will  be  certainly  damaging. 

"The  amount,  whatever  it  may  be,  I  call  the  full  dose  in  contradis- 
tinction to  his  '  tonic  dose.' 

"  It  is  impossible  to  find  what  the  full  dose  of  a  patient  is  except 
by  experiment.  The  '  full  dose'  being  ascertained,  it  may  be  contin- 
ued by  the  aid  of  opiates  and  imirritating  food  until  the  eruption  or 
the  syphilitic  symjitoms,  whatever  they  may  be,  are  overamie.  As 
soon,  then,  as  the  active  symptoms  have  yieldtxl,  the  patient's  dose  is 

'  "  When  anil  IIow  to  I'se  Mercury  in  Syphilis,''  address  before  the  Hunterian 
Society  of  London,  January  S.  1874. 

^  The  Tonic  IVeatmenI  of  Si/phili-'t,  New  York,  1S77, 
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rediKvd  oiit'-lmlf,  ami  this  half  do.se,  which  will  act  as  a  tonic  (1  call 
it  the  'tonic  dose'),  is  to  be  continued  unccasino;ly  day  after  day, 
month  after  month,  waiting  for  new  symptoms.  Should  such  symp- 
toms appear  (there  may  be  none  whatever  except  throat  and  mouth 
lesions),  the  half  dose  held  in  reserve  (I  call  it  the  '  reserve  dose ')  may 
be  at  once  added  to  the  'tonic  dose,'  and  the  'full  dose'  continued 
until  the  symptoms  yield,  after  which  the  'tonic  dose'  is  to  be  again 
resumed." 

I  have  never  been  an  advocate  of  this  scheme  of  treating  syphilis.  It 
has  always  appeared  to  me  that  the  system  is  very  thoroughly  pervaded 
with  theory  and  built  upon  confusing  arithmetical  problems.  It  assumes 
to  gauge  the  therapeutic  power  of  mercury  by  the  state  of  the  gums  and 
of  the  intestines  of  patients  taking  the  drug  for  syphilis.  I  do  not 
consider  these  buccal  or  intestinal  criteria  of  such  importance  or  of 
such  reliability  that  they  should  be  the  guiding-points  in  medicinal 
treatment.  In  most  cases  salivation  can  be  prevented  by  scrupulous 
care  of  the  month,  and  the  patient  put  in  such  a  condition  that  he  can 
stand  large  doses  of  mercury,  whereas  while  he  had  his  buccal  infirm- 
ity he  suffered  from  sore  mouth  from  very  minute  doses.  So  that,  as  a 
broad  general  rule,  it  may  be  said  that  the  state  of  the  mouth  is  not 
an  index  as  to  the  amount  of  mercury  the  patient  can  take  or  as  to 
its  therapeutic  effect  on  the  disease.  Moreover,  the  condition  of  the 
intestines  is  not  in  any  sense  a  reliable  guide  in  syphilis  therapy.  The 
mercurial  taken  by  the  stomach  may  cause  mild  or  severe  gastro-enter- 
itis  and  have  no  effect  upon  the  syphilis,  and  the  believer  in  this  doc- 
trine mio;ht  then  think  that  he  was  at  the  end  of  his  tether — that  he  had 
gauged  the  patient's  dose  and  found  it  irritating  and  inefficacious.  Now, 
let  that  man  leave  the  patient's  stomach  alone,  and  administer  to  him 
hypodermic  injections  of  mercurials  or  inunctions  of  mercurial  oint- 
ment, and  he  will  generally  find  that  with  careful  management  the 
symptoms  and  lesions  will  be  made  to  yield  without  untoward  effects, 
thoucjli  he  raav  be  a  little  wavering  in  his  mind  as  to  the  arithmetical 
quantity  of  mercury  he  has  given  that  patient.  In  this  case  certainly 
the  intestines  are  not  good  guides. 

Then,  again,  a  man  who  pins  his  faith  on  one  remedy  and  one  form 
of  pill  in  the  treatment  of  syphilis  is  like  a  man  who  attempts  to  run 
with  a  chain  and  ball  attached  to  his  leg.  The  treatment  of  syphilis  is 
far  from  being  a  matter  of  routine  or  a  mere  problem  of  dose-arithrae- 
tic.  To  be  thorough  and  successful,  as  I  have  said  before,  it  must  be 
based  on  broad  principles,  upon  an  accurate  and  full  knowledge  of  the 
disease,  and  upon  frequent  and  thorough  study  and  observation  of  the 
patient.  In  the  course  of  syphilis  many  conditions,  exigencies,  and 
complications  are  apt  to  arise,  and  the  physician  to  be  successful  in  its 
cure  must  be  ready  with  all  known  modifications  and  expedients  of 
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treatment.  I  would  ask  Avhat  latitude  a  surgeon  has  in  the  treatment 
of  syphilis  with  only  protuiodide-of-mercury  grauides,  pellets,  or  pills 
at  his  command?  In  what  condition  is  he  to  cope  with  unusual  feat- 
ures, exigencies,  or  complications? 

Furthermore,  the  fatal  shortcoming  of  this  treatment  resides  in  the 
mercurial  preparation  itself.  Though  much  vaunted  years  ago  in  the 
therapeutics  of  syphilis,  the  protoiodide  of  mercury  has,  after  years  of 
trial  Ijy  many  syphilographers,  been  found  to  have  only  a  certain  scope 
and  very  many  limitations.  It  is  a  very  excellent  preparation  within 
certain  limits,  but  beyond  them  it  is  feeble  or  even  inert.  I  have  used 
this  remedy  for  more  than  twenty  years,  and  to-day,  after  careful  study 
and  observation,  I  am  led  to  place  little  value  upon  its  efficacy  in  the 
treatment  of  syphilis  after  the  lapse  of  the  first  few  months.  In  early 
secondary  syphilis  it  may  be  used  with  decided  benefit,  but  later  on  in 
the  vast  majority  of  cases  it  will  be  found  wanting,  and  can  be  replaced 
with  benefit  by  other  mercurial  compounds  taken  by  the  mouth  or  by 
other  methods  of  administering  mercury. 

Finally,  the  unremitting  use  of  the  drug  has  its  disadvantages,  its 
drawbacks,  and  its  dangers.  We  find  some  patients  who,  having  a 
mild  form  of  syphilis,  keep  on  taking  the  protoiodide  for  long  periods 
for  the  reason  that  it  is  easily  taken.  Some  people  can  take  mercury 
for  years,  and  seemingly  be  unaffected  injuriously.  The  drug  seems  to 
stimulate  their  portal  system,  and  takes  the  place  of  saline  laxatives.  I 
very  much  doubt  whether  the  mercury  in  many  of  these  cases  is  at  all 
absorbed  into  the  circulation.  The  continuous  use  of  mercury  by 
stomach  ingestion  induces  a  condition  of  tolerance,  and  after  a  time 
it  ceases  to  be  a  therapeutic  agent,  or  has  no  effect— certainly  n(»ne 
that  is  beneficial.  For  many  years  I  have  seen  patients  who  have 
come  of  their  own  accord,  or  have  been  sent  by  physicians,  who  have 
been  treated  continuously  and  without  any  intermission  whatever  for  two 
or  more  years  with  mercury,  and  who  still  have  some  syphilitic  lesion 
which  refuses  to  disappear — perhaps  dermal,  osseous,  or  articular,  or 
even  cerebro-spinal,  ocular,  or  visceral.  These  patients,  and  very  often 
their  physicians,  cannot  understand  why  it  is  that  a  treatment  so 
constant  and  seemingly  energetic,  and  in  most  cases  so  conscientiously 
administered,  should  be  productive  of  such  unsatisfactory  results. 

The  answer  is  clear  and  simple.  They  have  used  mercury  in  a 
weak  and  impotent  manner  in  the  early  days  of  syphilis,  and  have 
continued  its  use  long  after  it  had  ceased  to  have  any  therapeutic 
effect — long  after  it  had  lost  its  influence,  when  given  by  stomach 
ingestion,  over  the  syphilitic  diathesis.  Strange  to  say,  some  of  these 
patients  had  escapetl  without  serious  injury,  but  in  othei's  the  chances 
of  cure  had  been  materially  jeopardized  or  rendered  more  remote.  In 
very  many  cases  this  incessant  mercurial  treatment  is  productive  of 
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very  bad  ivsiilts.  I  luivc  seen  most  distressing  instances  of"  neuras- 
thenia and  a  tjeneral  undermining  of  the  constitution,  wliich  pre- 
disposed the  patient  to  such  grave  disorders  as  pneumonia,  })iitiiisis, 
erysipelas,  etc.,  which  were  undoubtedly  due  to  the  debilitating  influ- 
ences of  a  long-continued  mercurial  treatment,  which  greatly  defil)- 
rinizes  the  blood  and  weakens  the  tissues.  Dilatation  of  the  stomacii 
(Jullien)  and  a  low  grade,  or  even  a  severe  and  ulcerative  form,  of 
enteritis,  have  (()vcrl)eck,  Hcilbronn,  and  Mehring)  been  known  to  be 
caused  by  these  continuous  mercurial  courses.  Thus  given,  mercury 
does  not  cure  the  syphilis,  which  may  slumber  or  may  break  forth,  but 
it  induces  a  low  grade  of  health,  which  is  fraught  with  trouble,  danger, 
and  disaster  to  the  patient.  I  scarcely  know  of  a  more  difficult  task 
than  that  of  curing  an  old  syphilitic  who  })resents  more  or  less  dis- 
tressino;  or  dano-erous  lesions  for  which  he  has  Ion*:;  underirone  an 
attenuated,  low  grade,  and  prolonged  mercurial  medication,  which 
ke[)t  him  on  the  ragged  edge,  and  failed  to  dislodge  his  enemy.  I 
have  seen,  during  many  years  of  careful  observation,  so  much  trouble, 
suffering,  misery,  and  even  disaster,  result  from  this  method  of  treat- 
ment that  I  feel  it  mv  dutv  to  raise  mv  voice  ao-ainst  it  as  being: 
unscientific,  irrational,  and  mischievous,  and  a  perversion  of  one  of  the 
greatest  therapeutic  blessings  wdiich  we  possess.  It  is  gratifying  to  note 
that  among  advanced  syphilographers  there  are  very  few  indeed  who 
advocate  chronic  continuous  mercurialization.  This  fact  has  been  well 
shown  in  all  of  the  discussions  at  the  recent  great  congresses  of  Medi- 
cine and  Surgery. 

The  Interrupted  Treatment  of  Syphilis. 
The  method  of  successive  treatments  or  the  interrupted  treatment 
of  syphilis  was  proposed  by  Fournier^  in  1872,  and  was  the  outcome 
of  a  reaction  against  the  short  and  vigorous  six  mouths'  mercury  and 
three  months'  iodide  of  potassium  treatment  wdiich  had  been  introduced 
by  Ricord,  which  with  certain  minor  modifications  was  followed  by  most 
French  surgeons  of  those  times,  though  some  of  them  were  contented 
with  a  three  months'  course.  Fournier  says  :  "  I  am  fully  satisfied  of 
the  truth  expressed  by  Chomel,  that  the  duration  of  the  treatment  is 
more  important  than  large  doses.  It  is  a  hundred  times  better  to  treat 
a  patient  for  a  long  time  with  sufficient  doses  of  mercury  than  within 
a  short  time  to  give  him  large  doses.  This  point,  however,  is  scarcely 
open,  to  dispute,  for  it  is  certain  that  in  order  to  derive  all  the  good 
which  mercur}^  can  give,  and  to  avail  ourselves  of  its  curative  influence 
jor  the  future,  it  is  necessary  to  administer  it  for  a  longer  time  than  is 
generally  laid  down."     Fournier  recognized  that  when  given  over  long 

^  Lemons  diniques  sur  la  Syphilis,  etudiee  plus  particulierment  chez  lafemme,  Paris,  1881, 
p.  782,  e^  seq. 
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periods  mercury  loses  its  efficacy,  and  says  :  "  It  is  the  same  with  mer- 
cury as  with  other  remedies :  its  continuous  use  induces  a  condition  of 
tolerance  which  lessens  and  finally  destroys  its  therapeutical  effect. 
Now,  what  interpretation  more  simple  or  rational  can  be  given  to  the 
fact,  which  every  observer  has  seen  many  times,  than  that  a  certain 
dose  of  mercury,  having  exerted  an  influence  on  the  disease  for  a 
certain  time,  beyond  that  has  lost  its  influence  because  the  organism 
has  become  habituated  to  itf  He  therefore  advised,  in  1872,  that 
over  a  period  of  two  years  mercury  should  be  given  for  a  time,  and 
that  then  it  should  be  stopped  for  a  certain  time,  during  which  the 
patient  becomes  unaccustomed  to  the  remedy.  By  so  doing,  he  says, 
"  I  should  preserve  the  peculiar  intensity  of  action  of  the  mercury-  dur- 
ing the  whole  period  of  treatment." 

He  then  continues  :  "  The  second  intention  of  this  method  is  to 
confer  upon  patients  the  advantages  of  a  long-continued  treatment,  and 
this  method  is  better  adapted  than  any  other  to  this  essential  indication. 
In  fact,  it  enables  patients  to  be  treated  for  a  long  time  without  weary- 
ing them,  and  to  take  for  as  long  a  period  as  may  be  necessary  a 
remedy  which,  if  continuously  administered,  would  not  be  long  either 
in  being  not  tolerated  or  in  losing  its  curative  action." 

Before  giving  a  brief  outline  of  the  main  points  of  Fournier's  sys- 
tem of  mercurialization  in  syphilis  I  feel  that  I  shall  be  doing  much 
good  service,  jiarticularly  to  the  younger  members  of  the  profession,  by 
quoting  in  full  Fournier's  graphic,  eloquent,  and  in  every  way  admir- 
able exordium  as  to  the  necessity  of  treating  syphilis  (which,  by  the 
way,  is  one  of  the  most  trenchant  passages  in  syphilographical  litera- 
ture), for  the  reason  that  some  may  be  led  astray  by  the  specious, 
sophistical,  and  pernicious  doctrines  of  the  opportunist  or  expectant 
school.  He  says :  "  Is  it  or  is  it  not  necessary  to  treat  a  syphilitic 
patient?  Is  it  or  is  it  not  beneficial  that  he  should  be  treated?  In 
order  to  answer  a  proposition  thus  stated,  let  us  consider  what  risks 
such  a  patient  runs,  by  stating  his  condition  clearly.  To  what  dangei's, 
in  fact,  is  he  exposed?  Let  us  set  forth  his  pathological  balance-sheet, 
if  I  may  speak  thus — a  balance-sheet  which  if  not  certain  and  inevi- 
table is  at  least  probable  and  possible.  AVhat  can  such  a  patient  have? 
What  lesions  is  he  liable  to  develop  some  day  or  other?  And  these 
lesions,  are  they  of  such  a  character  that  it  will  bo  urgent  or  advanta- 
geous that  they  should  be  treated?  What  he  can  have  are  at  fii^st 
lesions  without  any  real  gravity,  but  which  are  at  least  very  disagree- 
able to  some,  particularly  if  they  are  visible :  thus  he  may  have  cuta- 
neous syphilides  of  various  forms,  very  annoying  syphilides  ot^  ihe 
mucous  membranes,  engorgements  of  the  ganglia,  alopecia,  and  onyxis. 
In  the  second  ])lafe,  then*  are  more  serious  lesions,  from  the  fact  that 
some  of  them  are  very  painful  :  tliev  are  angina,  cephalalgia,  various 
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pains  with  iioctiinial  exacerbations,  insomnia,  myalj^ia,  ])aln  in  the 
joints,  indamination  of  tendons,  jH-riostitis,  etc.  Slionld  not  the  })ossi- 
ble  anticipation  of  sucii  troubles  justify  the  intervention  of  treatment? 
But  we  have  really  a  third  order  of  lesions,  which  are  much  more  seri- 
ous, and  which  may  involve  and  compromise  imjiortant  origans.  Only 
to  cite  the  most  common  of  this  group,  we  shall  find  affections  of  the 
eye,  such  as  iritis,  choroiditis,  and  retinitis,  which  are  capaljle  of 
impairint:^  or  even  extinguishinti;  vision  ;  sarcocele,  which  may  induce 
disorganization  and  atrophy  of  one  or  both  testicles,  and  thus  produce 
impotence ;  gummy  tumors,  which  often  perforate  and  destroy  the 
velum  palati  and  leave  a  double  and  revolting  infirmity;  ]Kiralyses  of 
the  eye  and  face ;  hemiplegia  and  paraplegia ;  inflammation  of  bone, 
caries,  oztena,  flattening  and  loss  of  the  nose,  without  speaking  of  the 
possibility  of  hereditary  transmission  and  of  the  introduction  of  syphilis 
into  the  family  circle.  But  this  is  not  yet  all.  If  we  consult  a  man- 
ual of  pathological  anatomy  we  shall  find  there  described  fatal  lesions 
attributable  to  syphilis  alone.  The  causes  of  death  in  syphilis  are 
many  and  varied  :  death  by  hepatic  lesions,  cirrhosis,  and  hepatitis 
gummosa ;  death  by  lesions  of  the  meninges ;  by  cerebral  gummata 
and  syphilitic  encej)halitis ;  by  lesions  of  the  spinal  cord,  wdiich  are 
more  common  than  is  generally  believed  ;  by  exostoses  of  the  cranium 
and  vertebrae ;  by  lesions  of  the  kidneys,  of  the  larynx,  and  of  the 
lungs,  and  more  rarely  by  lesions  of  the  oesophagus  and  rectum  ;  death 
by  consumption  and  progressive  cachexia.  These  are,  in  short,  the 
possible  consequences  of  syphilis,  and  such  is  the  perspective  offered  to 
a  person  who  contracts  this  contagion.  Dare  we  call  a  disease  benign 
which  can  end  thus?  Can  a  disease  be  called  benign  which  is  fraught 
with  such  serious  accidents  and  whose  pathological  anatomy  is  so  rich 
and  varied  ?  Dare  we  tell  persons  afflicted  with  this  disease  to  leave  it 
untreated,  to  let  things  go,  and  to  wait  patiently  the  possible  results  of 
such  an  infection,  without  warning  them  of  it?" 

Certainly  nothing  further  need  be  said  as  to  the  duty  of  the  physi- 
cian in  the  treatment  of  syphilis. 

Fournier's  method  of  treatment,  concisely  stated,  is  as  follows :  He 
begins  by  administering  from  three-quarters  to  one  and  a  half  grains  of 
the  protoiodide  daily  in  divided  doses.  In  three  or  four  weeks  the  erup- 
tion will  in  all  probability  have  disappeared.  The  treatment,  however,  is 
prolonged  for  two  months.  (That  is,  the  patient  is  put  under  treatment 
in  the  primary  stage  and  mercury  is  given  for  eight  weeks.)  Fournier 
then  says  :  "  After  that,  what  shall  I  do  ?  After  that,  whatever  may 
happen  (bear  this  well  in  mind),  I  M-ould  suspend  treatment,  being  very 
certain  from  experience  that  my  patient  will  have  already  become 
accustomed  to  the  mercury,  of  which  continued  doses  would  only  have 
a  relativelv  small  effect.     I  would  leave  him  without  treatment  for 
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several  weeks  ;  to  be  more  definite,  at  least  a  month.  That  time  having 
elapsed  (understand  this  well  also),  I  would  recommence  the  treatment, 
whatever  might  have  happened ;  whether  the  patient  has  or  has  not 
had  new  lesions,  he  would  he  none  the  less  syphilitic  nor  less  liable  to 
the  manifestations  which  it  is  my  desire  to  prevent."  The  renewed 
treatment  should  last  six  weeks  or  two  months,  and  then  a  respite  of 
three  months  is  granted.  Then  mercury  is  given  again  for  six,  seven, 
or  eight  weeks.  Then  a  suspension  of  several  months,  until  at  the  end 
of  two  years  a  patient  has  taken  mercury  for  ten  months,  and  has  at 
intervals  been  without  it  for  fourteen  months.  This  treatment,  intro- 
duced in  1872,  has  been  adopted  by  many,  and  has  been  attacked 
violently  by  a  few,  notably  by  Diday,  against  whose  therapeutics 
Fournier  directed  much  incisive  logic  and  many  facts.  It  evidently 
has  not  fulfilled  the  expectation  of  its  originator,  for  we  find  that 
within  a  few  years  Fournier^  writes  :  "Syphilis  is  an  infectious  chronic 
constitutional  disease,  diathetic  like  gout  and  scrofula,  and  should  have 
a  lifelong  treatment."  So  in  1889  he  savs  that  in  the  third  vear  there 
should  be  four  courses  of  six  weeks  each  with  respites  of  equal  length, 
and  that  iodide  of  potassium  should  be  taken.  In  the  fourth  year 
four  similar  courses  of  six  weeks'  duration,  and  in  the  fifth  year  three 
courses.  We  also  find  that  ^Nlartineau  advocated  a  five  years'  course, 
while  Besnier  says  that  it  should  be  indefinite,  and  Leloir  has  recently 
put  forward  a  system  of  treatment  of  four  or  five  yeare'  duration. 
Indeed,  there  seems  to  be  in  France  a  prevailing  belief  among  many 
that  syphilis  is  an  incurable  disease,  such  a  statement  being  the  keynote 
to  a  series  of  clinical  lectures  by  Denis-Dumont,  published  in  1880.^ 

For  many  years  I  was  an  advocate  of  the  plan  proposed  by  Fournier 
for  the  treatment  of  syphilis,  and  I  had  the  pleasure  of  first  presenting 
his  views  in  the  English  tongue.^  But  as  years  went  on  I  found  that 
although  the  general  plan  is  an  excellent  one,  the  treatnient  as  a  whole 
is  very  defective.  The  objections  to  it  are  mainly  those  which  I  have 
detailed  in  the  section  on  the  continuous  treatment  by  mercury,  which 
is  really  only  Fournier's  treatment  kept  up  without  cessation,  and  is 
even  more  defective  and  inefficacious  than  the  latter. 

As  a  general  working  plan,  however,  Fournier's  system  has  much 
to  commend  it,  though  I  am  free  to  say  that  I  can  only  condemn  its 
essential  feature — the  prptoiodide  of  mercury  as  the  therapeutic  piece 
de  resistance  and  the  general  arrangement  of  treatment  in  the  ]>rimarv 
and  early  secondary  stages.     For  very  many  years  T  have  studied  this 

'  "  Direction  g^n^rale  du  Traitoinent  de  la  Svphilis,"  (jdzctle  <lfs  Ilopitaiijc,  Nos.  103 
and  107,  1889. 

^  De  la  Stjphilis:  nuitc  d'origine ;  incurabilile ;  traitnncnt,  Paris,  1S80. 

'  "On  the  Treatment  of  Sypliilis,''  by  Alfred  Fournier,  M,  D.,  translated  In-  R.  W. 
Taylor,  M.  D.,  New  York  Mai  Journal,  Aug.  and  Sept.,  1872. 
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(|uestion  carefully,  closely,  and  conscientiously,  liaviiij^  at  my  command 
a  vast  clinical  field;  and  in  the  light  of  knowledge  already  gained,  and 
of"  what  I  learned  from  my  successes  and  my  f"ailin-es,  I  have  arrived 
at  conclusions  which  eml)ody,  I  venture  to  think,  a  most  effective 
and  practical  system  of  treating  syjihilis — one  which  in  the  great 
majt)rity  of  cases  will  eradicate  or  suppress  the  disease  and  restore  its 
victim  to  health.  In  this  treatment  there  is  nothing  particularly  new 
and  startling,  and  in  its  essential  points  I  have  the  support  of  many  of 
the  ablest  continental  authorities.  My  observation  from  year  to  year 
has  thoroughly  convinced  me  that  the  current  emasculated,  theoret- 
ical systems  of  treating  syphilis  are  dire  failures  and  l)ring  very  many 
patients  to  discomfort,  suffering,  disaster,  invalidism,  and  death.  While 
some  may  get  through  by  reason  of  some  lucky  chance,  I  feel  very 
certain  (and  I  make  this  statement  after  due  thought  and  observation) 
that  a  man  in  the  long  run  will  have  a  far  better  chance  to  be  cured  of 
his  syphilis  by  the  old-time  vigorous  six-months'  mercury  and  three- 
months'  iodide  treatment  than  he  will  by  the  long-spun-out,  attenuated 
courses  which  have  as  a  watchword  the  phrase  pregnant  with  ignorance 
and  complaisant  indifference,  that  time  and  mercury  will  cure  or  wear 
out  syphilis. 

The  General  Methodical  Treatment  of  Syphilis. 

We  have  already  seen  that,  for  very  cogent  reasons,  it  is  best  to 
wait  until  the  onset  of  the  secondary  period  before  beginning  a  general 
antisyphilitic  treatment.  If  the  patient  is  under  observation  during 
the  course  of  the  chancre,  much  can  be  done  for  him  in  advance  by  the 
surgeon.  At  this  time  he  can  be  prepared,  if  necessary,  for  the  coming 
ordeal  by  a  preparatory  tonic  course,  or  if  there  are  indications  of 
gastro-intestinal  impairment  or  debility,  measures  to  remedy  them  may 
be  instituted.  Then,  again,  in  this  period,  if  there  are  very  much 
swollen  lymphatics  or  ganglia  (and  they  will  be  found  in  association 
with  the  chancre),  a  well-directed  external  regional  treatment  may  be 
followed.  To  this  end  mercurial  plasters,  such  as  emplastrum  de  Vigo, 
or  Unna's  and  Quinquaud's  plasters,  or  simple  mercurial  ointment,  may 
be  used.  This  regional  treatment  will  have  no  perceptible  effect  upon 
the  general  deepening  of  the  infection.  At  this  time  also  the  condition 
of  the  mouth,  gums,  teeth,  and  pharynx  should  be  inquired  into,  and 
these  parts  should  be  put  as  nearly  as  possible  into  a  condition  of 
health. 

Before  putting  a  patient  upon  general  antisyphilitic  treatment  it  is 
well  for  the  physician  to  place  before  him  certain  facts  as  to  his  condi- 
tion and  his  duties,  and  to  forecast  for  him,  as  far  as  possible  or  pru- 
dent, his  future  pathological  balance-sheet,  so  that  he  may  know  clearly 
what  he  has  to  do,  what  he  has  to  fear,  and  what  he  may  expect.    With 
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the  onset  of  secondary  syphilis  a  most  important  and  eventful  epoch  in 
the  life  of  the  patient  begins,  and  much  can  be  done  for  him  by  a  little 
kindliness  and  common  sense.  The  physician  must  impress  upon  the 
patient  the  fact  of  the  gravity  of  his  disease  and  prepare  him  for  the 
ordeal  which  is  in  store  for  him.  He  must  be  made  to  understand,  in 
a  gentle,  kindly  manner,  that  the  ensuing  two  years  at  least  are  the 
most  critically  momentous  ones  in  his  whole  life,  and  that  his  future 
health  and  happiness  and  those  of  his  family  depend  upon  his  care  of 
himself  during  this  trying  epoch.  It  is  cruel  and  unnecessary  to  j)aint 
a  dismal  and  lugubrious  picture  to  these  patients,  or  by  word  or  man- 
ner to  depress  or  discourage  them.  We  are  in  the  position,  thanks  to 
our  advanced  therapeutics,  to  speak  encouragingly  and  even  brightly 
of  their  future,  and  to  hold  out  to  them  the  assurance  that  the  ordeal 
of  treatment  will  not  be  irksome  or  painful,  and  that  a  future  cure  is  in 
store  for  them.  AVe  can  tell  our  patients  truthfully  that  two  or  two  and 
a  half  years  of  careful,  methodical,  watchful  treatment  are,  if  they  will 
conform  to  its  regulations,  sufficient  to  cure  them  of  their  disease.  As 
a  result  of  the  treatment  they  will  see  the  syphilitic  lesions  cease  and 
fail  to  return,  they  will  enter  into  a  period  of  health  in  which  there  are 
no  signs  whatever  of  syphilis  about  them,  and  they  will  thus  remain 
and  will  possess  the  power  of  procreating  healthy  children.  The 
requirements  for  this  gratifying  state  and  for  this  future  immunity 
are  a  fairly  good  state  of  health  previous  to  infection,  the  docility  and 
loyalty  of  the  patient  to  his  physician,  and  a  treatment  begun  suffici- 
ently early  and  carried  out  in  a  watchful,  thorough  manner.  This  is 
the  tripod  upon  which  his  future  happiness  rests.  In  the  treatment  of 
syj)hilis  the  duties  of  the  physician  and  patient  are  reciprocal.  While, 
therefore,  in  the  majority  of  cases,  particularly  those  of  the  intelligent 
and  well-to-do  classes,  we  are  warranted  in  giving  a  hopeful  and  satis- 
factory prognosis,  there  are  cases  in  \\-hich,  under  the  best  of  circum- 
stances, the  progress  toward  cure  is  slow,  often  disappointing  and  halt- 
ing, and  attended  with  much  suffering,  discomfort,  del)ility,  and  illness. 
But  even  in  these  cases,  trying  and  often  discouraging  alike  to  the  patient 
and  the  physician,  there  is  usually  no  necessity  for  doubt  or  despair,  sinw 
with  the  rich  therapeutic  armamentarium  at  our  command  \\e  arc  ena- 
bled to  adapt  ourselves  to  urgent  necessities,  exigencies,  and  emergciu'ies, 
and  even  to  cope  with  formidable  crises.  In  his  early  interviews  with  a 
syphilitic  ])atient  it  is  the  duty  of  the  physician  to  make  a  careful  study 
of  tlu*  man,  to  acquaint  himself  with  his  temperament,  his  standard  of 
health  and  vitality,  his  greater  or  less  ]>ower  (^f  resistance  to  disease 
and  bodily  strain — in  flu't,  his  mental  and  physical  stamina,  modes  of 
life,  tendencies,  habits,  surroundings,  and  his  duties,  obligation>,  cares, 
and  responsibilities — since  from  such  a  study  much  valuable  knowledge 
is  irained. 
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It  must  Jilwiiys  be  remembered  that  weakly,  caehcclic  |M'r.s(jiis  of 
poor  fibre;  flabby  siibjeets ;  those  who  may  be  ohissed  generally  as 
under-weight  individuals;  persons  of  very  light  and  sandy  comj)l(!xion; 
those  suffering  from  rheumatic,  gouty,  tuberculous,  neurotic,  malarious, 
or  other  adynamic  conditions  or  influences;  those  having  visceral  disease 
of  any  kind  or  any  inherited  or  ac(juired  morbid  tendency,  and  partic- 
ularly persons  addicted  to  alcoholic  indulgences, — are  liable  to  suffer 
more  or  less  severely  from  sypliilis,  and  that  in  such  cases  the  prognosis 
is  less  fav^orable  and  a  longer  time  for  cure  may  be  required. 

Besides  its  lesions  proper,  syphilis  tends  in  many  cases  to  produce 
in  the  economy  anemia,  cachexia,  and  even  a  condition  of  marasmus. 
Though  there  are  some  jiatients  in  whom  it  does  not  produce  debility, 
and  who,  despite  their  disease,  seem  as  well  as  they  ever  were,  we  must 
always  be  on  the  lookout  for  its  depressing  effects  upon  the  system. 
Therefore  the  first  rule  to  be  laid  down  in  the  treatment  of  syphilis  is 
that  the  hygiene,  regimen,  and  surroundings  of  the  patient  shall  be 
made  as  nearly  as  possible  perfect.  The  diet  must  be  simple,  ample, 
and  nourishing,  and  the  patient's  habits  as  to  eating,,  drinking,  and 
sleeping  should  be  regular  and  systematic.  All  health-giving  sources 
of  recreation  and  exercise  should  be  made  use  of,  and  every  attention 
should  be  given  to  maintaining  the  health  and  vitality  of  the  patient  at 
as  high  a  plane  as  possible.  Therefore  patients  must  be  warned  against 
overtaxing  themselves  physically  or  mentally,  or  in  any  way  putting 
themselves  on  a  strain.  The  physician  should  always  be  Avatchful,  par- 
ticularly in  the  treatment  of  patients  of  the  higher  classes,  about  the 
mental  wear  and  tear  that  so  many  are  liable  to.  In  such  cases  syph- 
ilis is  very  prone  to  produce  cerebral  and  mental  disturbances. 

While  in  general  abstinence  from  alcoholic  drinks  is  to  be  recom- 
mended for  syphilitic  patients,  it  is  always  well  to  exercise  wholesome 
common  sense  in  dealing  with  this  question.  Many  authors  go  to  an 
extreme  in  considering  that  syphilitics  should  become  prohibitionists. 
The  ordeal  of  the  syphilitic  is  not  as  a  rule  a  very  happy  one,  and 
the  less  we  surround  him  with  irritating  restrictions  the  more  docile 
will  he  be  in  the  long  run  in  following  treatment.  Therefore  I  think 
that  a  man  who  by  habit  partakes  moderately  of  claret  or  burgundy 
or  other  mild  stimulant  at  his  chief  meal,  and  who  enjoys  it  and  is 
seemingly  none  the  worse  for  it,  should  not  generally  be  deprived 
of  it.  Then,  again,  there  are  patients  who  partake  in  moderation 
of  ale  and  beer,  and  who  are  to  their  thinking  benefited  thereby. 
Provided  these  stimulants  do  not  disorder  the  stomach,  they  can  hardly 
be  called  deleterious ;  therefore  their  use  should  not  be  abruptly 
interdicted.  On  the  other  hand,  indulgence  in  strong  alcoholic 
drinks  and  champagnes  must  be  peremptorily  stopped.  Nothing 
is  more  galling  to  patients,  according  to  my  experience,  than  a  tread- 
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mill  treatment  which  .siirrounds  them  with  all  sorts  of  restrictions  and 
imposes  upon  them  blue-law  abstinence.  The  plan  which  works  best 
in  the  long  run  in  handling  syphilitics  is  that  which,  compatible  with 
their  well-being,  gives  them  most  latitude  and  revolutionizes  their 
habits  and  modes  of  life  as  little  as  possible.  To  sum  up,  alco- 
hol should  only  be  used  by  syphilitic  patients  in  great  moderation 
and  under  conditions  which  tend  to  imjirove  their  strength  and 
digestion. 

It  is  almost  unnecessary  to  say  that  excessive  sexual  indulgences  are 
depressing  and  exhausting,  and  that  they  are  to  be  wholly  avoided. 
Very  many  cases  of  cerebral  and  nervous  syphilis  have  their  origin  in 
sexual  excess,  and  many  men  have  become  infirm  or  have  perished 
from  such  over-indulgence  while  in  the  power  of  syphilis.  As  to 
tobacco,  we  can  hai'dly  speak  with  the  same  latitude  and  tolerance  as 
Ave  can  of  alcoholics  in  syphilis.  Smoking  and  chewing,  even  in  mild 
indulgence,  are  so  prone  to  induce  irritation  and  inflammation  of  the 
mouth  and  throat,  parts  which  it  is  so  vitally  necessary  to  keep  in  a 
high  state  of  health,  that  we  are  forced  as  a  rule  absolutely  to  prohibit 
them.  It  requires,  very  often,  considerable  moral  courage  to  deny  the 
touching  appeal  of  a  patient  to  be  allowed  one  or  two  cigars  a  day,  but 
we  must  in  general  stand  firm.  Still,  there  are  cases,  happily  for  them, 
in  which,  despite  syphilis  and  its  treatment,  irritation  of  the  mouth  and 
throat  does  not  exist,  and  such  patients  may  perhaps,  under  observation, 
indulge  their  favorite  hal)it.  Wherever  the  use  of  tobacco  produces 
even  mild  hypersemia  of  the  mouth  and  throat  it  should  be  firmly 
forbidden. 

All  functional  derangements  or  affections  of  internal  organs,  stom- 
ach, intestines,  liver,  spleen,  kidneys,  etc.,  should  be  carefully  attended 
to.  Patients  prone  to  pulmonary  affections,  and  those  having  a 
tendency  to  rheumatism  and  gout,  should  be  warned  in  advance  to 
observe  very  great  care  in  the  avoidance  of  the  causes  which  are  liable 
to  light  up  or  develop  these  dormant  tendencies.  In  like  manner, 
neuropathic  subjects,  and  those  sufifering  from  any  hereditary  or  aci[uireil 
cerebral  or  nervous  trouble,  should  be  made  carefully  but  impressively 
to  understand  that  the  nervous  system  is  their  weak  part,  and  that 
while  they  are  in  the  grip  of  syphilis  they  must  be  mori'  than 
ordinarily   careful   not  to  overtax  it  or  to  abuse   it. 

It  is  very  important  that  the  changes  of  the  season  and  weather 
sliould  be  accompanied  with  aj^propriate  clothing,  and  that  the  utmost 
j)reeaution  should  be  taken  against  catching  cold. 

While  the  ]>hysieian  shoulil  thus  impress  his  patient  with  the  gravity 
of  his  condition,  he  should  also  constantly  hold  out  to  iiim  that  most 
consoling  hope,  that  he  will,  in  all  prol)ability.  in  the  end  be  free  from 
his  disease.     While  some  j)atients  are  eaini  and  sensible,  and  others 
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liglit-licMitcd  and  imlincicnl  lu  their  |)liysi(,-al  cDiKlitioii,  others,  again 
— ha|)[)ily  not  many — show  a  tendency  to  worry,  fret,  and  solicitude, 
or  even  to  a  dej)ression  ol"  sj)irits  and  melancholy  which  is  termed 
syphilophobia — a  most  distressing  state  of  mind  both  for  the  patient 
and  his  ])hysician.  Such  cases  should  he  treated  with  constant  encour- 
agement and  kindness  mingled  witli  firmness;  their  doubts  should  be 
dispelled,  their  fears  should  be  allayed,  and  bright  hopes  should  be 
held  out  to  them.  By  such  a  course  many  a  rough  spot  will  be  made 
smooth,  and  many  a  man  will  be  auspiciously  brought  through  his 
syphilis  who  otherwise  would  have  faltered  or  have  fallen  by  the 
wayside. 

AVith  the  onset  of  the  generalized  manifestations  of  syphilis  at  the 
beginning  of  the  secondary  period  the  regular  methodical  treatment 
should  be  commenced.  At  this  time  and  at  short  intervals  thereafter 
the  patient  must  be  carefully  examined  as  to  the  condition  of  his  skin 
and  its  appendages,  of  his  mouth  and  throat,  and  lymphatic  system 
generally.  Taking  for  an  example  a  case  of  roseola  with  its  usual 
concomitants  of  slight  fever,  malaise,  and  perhaps  nocturnal  headaches 
or  rheumatoid  pains,  we  should  immediately  put  the  patient,  as  a 
general  rule,  upon  treatment  by  the  mouth.  Later  on  the  inunction 
method  may  be  employed,  but  as  a  rule  pills  are  quite  effective,  partic- 
ularly in  the  very  early  secondary  stage.  While  intelligent  patients 
will  usually  submit  gracefully  to  inunction  treatment  later  on,  its 
adoption  at  the  very  outset  is  apt  to  be  irksome,  and  to  give  them 
the  idea  that  they  have  a  very  trying  and  unpleasant  ordeal  before 
them.  Though  many  preparations  of  mercury  are  employed,  my 
preference  is  for  the  protoiodide  and  the  tannate  when  the  drug  is 
given  in  pill-form.  Calomel  and  blue  pill  are  usually  not  satisfactory 
agents.  Calomel  is  very  apt  to  salivate  promptly,  and  its  action  is  far 
from  certain  ;  and  as  to  blue  pill,  it  may  be  said  that  when  given  in 
small  doses  it  does  nothing  for  syphilis,- though  it  may  act  upon  the 
liver,  and  when  it  is  given  in  sufficient  quantity  one  never  knows 
how  soon  severe  salivation  may  be  induced.  Bichloride  of  mercury  is 
given  by  some  physicians  in  pill-form,  and  is  the  active  ingredient  in 
the  Dupuytren  pills  so  much  used  in  France,  but  it  is  very  apt  to 
produce  pain  in  the  chest  and  bowels  and  gastro-intestinal  irritation. 
Then,  again,  its  action  cannot  be  relied  upon,  for  in  small  doses  by  the 
stomach  it  does  little  if  any  good,  and  in  large  doses  it  is  very  irritating. 
Its  action  when  used  hypodermically  is,  however,  very  efficient  and  sat- 
isfactory, and  its  local  action  in  lotions  and  ointments  is  very  prompt 
and  beneficial.  Within  recent  years  the  carbolate,  salicylate,  thymo- 
late,  alanilate,  and  other  preparations  of  mercury  have  been  vaunted  as 
possessing  marked  potentiality,  but  when  put  to  the  test  they  giv^e 
evidence  of  possessing  no  advantage  (n-er  the  drugs  I  have  named.     In 
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the  section  of  this  essay  upon  hypodermic  injections  all  the  new  com- 
pounds are  treated  of. 

Since  every  case  of  syphilis  is  a  law  unto  itself  as  to  the  amount  of 
mercury  which  will  be  required  for  its  cure,  we  can  only  state  the  doses 
approximately.  For  an  adult,  male  or  female,  a  quarter  or  a  third 
of  a  o-rain  of  the  protoiodide  of  mercury  may  be  given  at  a  dose,  of 
which  three  a  day  will  be  sufficient.  Very  large  and  robust  persons 
may  require  one  half  of  a  grain  at  a  dose.  These  are  always  good 
doses  to  begin  with,  and  by  them  the  tolerance  of  the  drug  may  l)e 
gauged  and  its  remedial  action  estimated.  I  have  elsewhere  in  this 
essay  called  attention  to  the  very  minute  doses  of  the  drug  given  by 
some  physicians,  but  it  is  appropriate  to  repeat  here  that  the  one-fifths 
and  one-sixths  of  a  grain  of  the  mercurial  preparation  recommended 
by  some  are  merely  child's  play  for  most  cases  of  syphilis. 

In  the  earlv  secondary  stage  there  are  certain  conditions  favoral>le  to 
an  active  treatment — namely,  a  system  virgin  to  mercurial  action  and  a 
greater  susceptibility  of  the  lesions  to  the  action  of  mercury.  This, 
then,  is  the  most  fiivorable  time  for  efficient  treatment,  and  it  is  the 
most  critical  one  in  the  life  of  the  syphilitic,  for  if  the  disease  is 
actively  attacked  then,  its  backbone  may  be  broken.  It  is  very 
probable  that  much  of  the  late  rebelliousness  and  malignity  of  syphilis 
is  due  to  the  fact  that  the  newly-formed  infecting  granulation-cells  and 
the  concomitant  subacute  inflammation  induce  in  organs  and  tissues, 
particularly  delicate  ones,  structural  and  nutritive  changes  which  pre- 
dispose them  to  subsequent  low  grades  of  inflammation  and  cell- 
increase  ;  besides,  to  a  repetition  of  the  essential  syphilitic  process. 
Therefore  every  effort  should  be  made  to  destroy  these  young  infection- 
cells,  and  to  remove  them  as  quickly  as  possible  from  the  parenchyma 
of  organs  and  tissues,  before  they  shall  have  had  time  to  induce  these 
subtle  and  dangerous  structural  changes.  In  proportion  as  a  systematic 
and  vigorous  mercurial  course  is  entered  upon  late,  so  it  is  more  ami 
more  heavily  weighted  in  its  action.  There  is  no  doubt  whatever  in  my 
mind  that  a  mercurial  treatment  covering  the  first  six  months  of  the 
disease  is  far  more  salutary  and  effective  than  a  course  extending  over 
a  year  and  more,  instituted  later  on. 

It  is  important,  therefore,  that  the  initial  course  should  be  active 
and  prolonged,  and  in  attaining  this  end  the  case  must  be  carefully 
handled  and  watched.  As  a  rule,  the  physician  can  form  a  corrwt 
estimate  as  to  the  probable  effect  of  mercmy  upon  his  patient  within  a 
week  or  ten  days.  Having  put  the  stomach  and  intestinal  canal  in 
normal  condition,  and  the  mouth  and  throat  having  received  proper 
attention  (see  section  on  Stomach  Ingestion),  the  dose  of  the  mercurial 
mav  be  increased  within  a  few  days  to  one  grain  or  one  grain  and  a 
half,  and  even  to  a  larger  quantity.     It  is  rarely  necessary  to  give  more 
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than  three  grains  ol"  tht-  protoiodide  in  a  clay,  and  most  cases  will  d(^ 
well  with  about  two  ii;rains,  or  even  less.  The  tannate  of  niercurv  is 
a  vei'v  active  drui<;,  which  from  a  large  experience  I  have  come  to  place 
inu<h  confidence  in.  It  is  not  as  mild  as  it  has  been  claimed  to  be,  and 
cannot  (as  has  been  ini[)li('d)  be  used  with  impunity.  In  some  cases 
it  causes  gastro-intestinal  irritation,  and  in  my  early  days  of  its 
trial  I  saw  several  cases  of  prompt  and  severe  salivation.  Its  initial 
dose  is  best  fixed  at  one  half  a  grain,  instead  of  a  grain,  as  recom- 
mended by  some.  In  combination  with  the  mercurial  preparation 
we  may  employ  a  ferruginous  or  bitter  tonic,  and  as  an  adjuvant  we 
may  add  a  sedative  agent  to  calm  the  intestinal  canal.  I  think  a  note 
of  warning  should  be  raised  against  the  combination  of  preparations  of 
oi)ium  in  antisyphilitic  remedies.  There  is  really  no  need  for  them, 
and  much  harm  may  be  done  by  their  continued  use  in  producing  an 
habituation  to  the  drug,  with  all  its  deleterious  effects  upon  the  nervous 
system,  the  digestive  organs,  and  the  tissues  generally.  We  can  never 
determine  the  exact  condition  of  a  patient  under  mercurial  treatment 
who  is  also  under  the  influence  of  opium.  As  a  general  rule,  in 
stomach  ingestion  mercury,  if  carefully  given,  causes  little  trouble.  It 
may  produce  diarrhoea  and  colicky  pains  for  a  day  or  two,  which  a 
little  essence  of  ginger  or  peppermint  will  relieve,  or  it  may  be  necessary 
to  omit  one  or  two  or  more  doses.  In  general,  if  patients  are  careful 
about  their  food  and  do  not  take  too  much  fluid  into  their  stomachs, 
the  mercurial  will  after  the  first  disturbance  cause  no  irritation. 
The  following  formula  may  be  used : 

^.  Hydrargyri  protoiodidi,  gr.  viij  to  x  ; 

Ferri  et  quinin.  citrat.,  3iss ; 

Ext.  hyoscyami,  gr.  vj. — M. 
Ft.  pil.  XXX. 

!l^.  Hydrargyri  tanuici,  gr.  xv  to  xxx; 

Quinin.  sulph.,  3j  ; 

Ext.  hyoscyami,  gr.  vj. — M, 
Ft.  pil.  xxx. 

The  protoiodide  may  also  be  used  in  the  form  of  tablets,  and  the 
tannate  is  put  up  in  gelatin-coated  pills.  As  I  have  said  elsewhere, 
the  protoiodide  of  mercury  is  a  rather  feeble  preparation,  and  its  use  is 
most  effective  in  the  early  months  of  syphilis,  though  in  later  periods 
it  may  be  employed  if  we  desire  a  mild  mercurial  action.  When  we 
administer  it  in  the  initial  course  of  treatment  we  must  watch  its  effects 
very  carefully,  otherwise  we  may  waste  most  valuable  time.  I  am 
firmly  convinced,  from  ample  experience  and  conversations  with  physi- 
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C'ian.s,  that  since  the  adoption  oithe  long  mercurial  courses  with  minute 
doses  an  easy-going,  happy-go-lucky  feeling  has  taken  hold  of  many 
of  them  in  the  treatment  of  syphilis.  They  are  told,  in  some  of  the 
books  and  at  some  colleges,  that  with  doses  of  fifths  and  sixths  of  a 
grain  of  the  mercurial  salt  syphilis  may  be  cured  in  two  or  three  years, 
and  this,  pra<'tically,  is  the  extent  of  their  therapeutic  armamentarium. 
This  teaching,  I  know,  has  engendered  a  feeling  of  false  confidence  and 
security  and  a  tendency  to  superficial  and  dangerous  routine.  The 
physician  complacently  satisfies  himself  that  his  arithmetical  dose  is  all 
riy;ht,  and  lie  contents  himself  with  the  thou«:ht  that  time  and  mercurv 
W'ill  wear  out  syphilis,  and  that  all  will  be  well  in  the  end.  Under 
these  conditions  the  patient  is  largely  lost  sight  of,  and  the  abstract 
problem — syphilis — is  uppermost  in  the  physician's  mind.  The  cure 
of  syphilis  can  only  be  accomplished  by  constant  care  and  watchfulness 
on  the  part  of  the  physician,  who  should  feel  his  way,  should  push  his 
remedy  cautiously,  and  keep  it  so  well  in  hand  that  he  will  get  all  of 
its  good  affects  and  avoid  all  drawbacks  and  harm  which  may  arise  if 
they  are  not  looked  out  for. 

The  criteria  which  indicate  that  our  treatment  is  correct  and  efficient 
should  be  carefully  studied.  If  the  patient  looks  and  feels  well,  sleeps 
soundly,  eats  heartily,  holds  his  accustomed  weight,  and  is  mentally 
and  physically  in  a  satisfactory  condition,  there  is  strong  evidence  that 
he  is  being  benefited.  But  we  must  further  assure  ourselves  that  the 
lesions  are  being  acted  upon.  The  indurated  nodule  must  have  whollv 
disappeared,  the  lymphatic  engorgement  must  show  evident  signs  of 
involution,  and  the  rash  must  have  faded.  The  throat  and  mouth 
must  be  inspected  very  often,  and  any  red  patches  or  ulcerative  lesions 
must  be  actively  treated.  It  is  always  a  good  rule  as  the  rash  is 
declining  to  discontinue  the  pills  and  to  give  the  patient  one  or  two 
courses  of  mercurial  inunctions  (see  section  on  Inunctions),  by  which 
the  M'hole  surface  of  the  body  will  be  acted  upon  by  mercurv.  In 
this  way  any  inf(>ctious  cells  wliicli  may  be  left  over  from  a  loeal 
or  general  rash  may  be  acted  upon  and  destroyeil.  Even  while  the 
patient  is  taking  pills  mercurial  ointment  may  be  used  locally  upon  the 
lymphatic  ganglia,  due  care  being  taken  that  an  overdose  is  not  given. 
In  like  manner  papular  and  pustular  lesions  in  hairy  parts  should  be 
treated  locally.  Th(^  physician  should  always  remember  that  all  syph- 
ilitic lesions,  even  the  most  minute,  are  to  be  feared  as  possible  sourcvs 
of  contimious  or  intermittent  reinfection  <)f  the  system.  The  morbid 
cells  (>outained  in  th('S(>  lesions  are  capable  of  great,  even  infinite,  nuil- 
tiplication,  and  the  sit-called  syphilitic  relajises  are  due  to  tlu>  riH'ur- 
rence  of  tiiese  (•('il-prohTerations,  which  develop  from  morbid  loci  left 
over  at  an  earlier  tiatc.  Painful  spots  and  swellings  upon  bones  or 
near  or    at   joints,   thickiMiing  of  the   fascito    and    subeutaneims  con- 
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iR'ctive  tissues,  should  rtreivo  rcj^ioual  trcatiucut.  lu  like  inauucr, 
iu  cases  of  headaches,  neuralgias,  rheuiuatdid  paius  of"  uiuscles,  eye  and 
oar  affections,  ail'ections  of"  tiie  liairs  and  nails,  the  mercurial  action 
should  be  brought  as  near  as  possible  to  the  morbid  area.  It  is  also 
advisable  to  watch  for  and  act  promptly  upon  red  scalinj^  patches  and 
papules  seated  upon  the  palms  and  the  soles,  since  they  are  very 
persistent.  Any  swellings  and  hypcrplasise  about  the  mouth  or  face, 
vulva,  anus,  and  scrotum  should  I'cceive  careful  local  treatment.  As 
time  passes,  in  some  cases  it  will  be  seen  that  even  with  full  doses 
internal  mercurial  medication  is  feeble  and  more  or  less  ineffective.  If 
the  case  is  carefully  watched  this  will  be  promptly  discovered,  and  the 
patient  may  be  put  upon  inunctions,  fumigations,  or  hypodermic  injec- 
tions. It  is  a  good  rule  never  to  be  content  with  the  action  of  mer- 
curial pills  unless  we  see  a  decidedly  raj)id  subsidence  of  the  lym])hatic 
ganglia.  It  must  not  be  forgotten  that  the  action  of  the  protoiodide, 
the  tannate,  and  other  mercurial  preparations  grows  less  pronounced  as 
time  goes  on  and  the  infecting  cells  become  more  stable  and  hardy. 
This  fact  being  evident,  it  is  necessary  to  substitute  another  method  of 
administering  mercury. 

Our  aim  shoidd  be  to  keep  up  a  continuous  mercurial  action  during 
from  four  to  six  months  after  the  onset  of  the  secondary  stage.  In  gen- 
eral, this  can  be  done  without  experiencing  any  serious  drawbacks  if 
the  case  be  properly  watched.  There  may  be  periods  of  a  few  days 
in  which  it  is  necessary  to  suspend  medicine  and  either  leave  the 
stomach  at  rest  or  give  tonics.  But  as  a  rule  this  early  period  oifers 
us  our  golden  opportunity,  and  we  should  always  avail  ourselves  of 
the  then  existing  favorable  condition  of  the  stomach  and  the  system 
to  assimilate  mercury.  In  somewhat  rare  cases  mercury  taken  by  the 
stomach  acts  as  a  general  depressant  and  the  patient's  nutrition  is 
impaired.  I  have  many  times  seen  these  grave  drawbacks  and  seem- 
ing contraindications  promptly  dispelled  by  the  employment  of 
hypodermic  injections  of  the  bichloride  of  mercury.  In  such  cases 
it  is  well  to  begin  with  a  moderate  dose,  and  then  work  upward  as  fast 
as  we  can. 

During  this  initial  active  and  energetic  course  we  must  take  especial 
care  of  the  patient's  nutrition  and  be  watchful  of  his  well-being.  If 
possible,  change  of  air  and  scene  at  the  seaside  or  the  mountains 
should  be  enjoyed  and  as  much  recreation  indulged  in  as  j^ossible. 
The  lighter  the  patient's  cares  and  the  less  burdensome  his  condition 
of  life,  the  more  auspicious  will  his  progress  toward  cure  be. 

While  a  patient  is  undergoing  this  mercurial  course  he  should  have 
one  or  two  warm  baths  each  week  on  going  to  bed,  in  order  to  produce 
diaphoresis.  When  practicable  he  should  take  Turkish  baths,  without 
the  cold  plunge,  and  after  them  should  be  made  to  sweat  freely.     At 
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the  seaside  cold  salt-water  baths  are  very  beneficial,  and  an  occasional 
hot  sea-water  batli,  followed  by  packing  and  a  sweat,  is  a  valuable 
adjuvant  to  mercurial  treatment. 

In  cases,  particularly  uncomplicated  ones,  well  treated  from  the 
beginning  there  are  usually  no  perceptible  secondary  or  tertiary  stages. 
The  secondary  stage  is  entered  upon,  the  disease  is  systematically 
attacked,  and,  excepting,  perhaps,  a  few  ephemeral  and  trifling  mani- 
festations upon  the  skin  or  mucous  membrane  (and  they  are  largely 
produced  by  extraneous  irritation,  friction,  coaptation  of  parts,  want  of 
cleanliness,  smoking,  etc.),  he  or  she  sees  no  further  development. 
Still,  some  cases  are  rebellious,  and  tax  our  resources  and  i)atience,  and 
some — happily  fcAV — go  badly  from  the  start. 

Early  in  the  secondary  j)eriod  in  some  cases  it  is  necessary  to  resort 
to  the  use  of  iodide  of  potassium,  sometimes  alone  and  again  in  com- 
bination with  mercury.  As  a  rule,  these  cases  are  anomalous  ones,  in 
which  certain  lesions  show  a  tendency  to  early  and  precocious  develop- 
ment. The  early  onset  of  cerebral  symptoms,  some  forms  of  headache, 
dementia,  mild  mania,  epilepsy,  hemiplegia,  paraplegia,  and  aphasia 
call  for  the  vigorous  use  of  the  iodide  in  combination  with  inunction- 
treatment,  which  should  be  used  upon  the  neck  and  upper  part  of  the 
body.  The  early  supervention  of  osseous  and  articular  lesions,  the 
occurrence  of  epididymitis  or  orchitis,  precocious  affections  of  the  ear 
and  eye,  and  swelling  of  the  spleen  and  liver  should  all  be  combated 
with  a  combined  iodine  and  mercurial  treatment.  In  like  manner,  the 
precocious  development  of  cutaneous  gumraata  and  gummatous  infiltra- 
tion into  mucous  membranes  (particularly  of  the  mouth  and  pharynx) 
indicate  the  necessity  of  local  mercurialization  when  practicable  and 
the  internal  use  of  the  iodide  of  potassium.  AVith  these  exceptions  the 
use  of  the  iodide  is  absolutely  to  be  condemned  in  early  and  secondary 
syphilis,  for  reasons  given  elsewhere. 

It  may  be  stated  as  a  broad  general  rule  that  when  cases  come  under 
treatment  after  the  disease  has  existed  for  several  months,  they  should 
be  placed  at  once  upon  the  inunction  method.  This  course  is  particu- 
larly to  be  followed  when  the  patient  presents  a  more  or  less  general 
eruption.  In  these  cases  w'e  very  often  cannot  bring  sufficient  mercury 
to  act  upon  the  surface  of  the  skin  through  the  metlium  of  the  bloml- 
circulation,  and  it  is  a  waste  of  time  and  effort  to  make  the  patient 
swallow  ])ills.  In  all  cases  in  which  treatment  is  begun  rather  late  the 
plivsician  should  be  particularly  careful  to  try,  as  fiu*  as  possible,  to 
exert  a  prompt  and  efficient  influence  upon  the  disease,  and  to  ka^p 
up  the  treatment  for  (as  a  rule)  six  months  witJKMit  much  interru]>tion. 
In  this  way  he  may  be  able  to  make  up  for  lost  time,  which,  I  cannot 
too  often  re]ieat,  is  so  vitally  valuable. 

While   in   general   the   initial   course   of  treatment,  ocvupying  six 
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mDiitlis  if"  possible,  should  consist  iiKiinly  of"  incdioatioii  hv  the 
month  or  by  inunction,  the  physician  shonld  be  watchfnl  of"  all  com- 
plications and  developments,  shonld  be  on  the  lookout  for  all  draw- 
backs and  dangers,  and  should  be  ever  j)rompt  and  ready  with  such 
modifications  of  treatment,  such  expedients,  and  such  reserve  resources 
of  aid  as  the  case  may  demand. 

Having  administered  an  efficient  treatment,  with  few  and  short 
interruptions,  for  about  six  months,  it  is  safe  to  say  that  in  most 
cases,  particularly  uncomplicated  ones,  the  patient  will  be  well  on  his 
way  to  recovery.  I  have  very  many  times  seen  patients  who,  for 
various  reasons,  had,  many  years  before,  undergone  but  one  thorough 
mercurial  course  of  six  months,  and  who  thereafter  had  been  entirely 
well,  had  never  shown  any  further  evidence  of  syphilis,  and  who  had 
procreated  perfectly  healthy  children.  Cases  like  these  convinced  me 
of  the  great  efficacy  of  early  thorough  treatment,  and  I  am  glad  to 
see  that  several  eminent  continental  authorities  have  reached  the  same 
conclusion.  As  I  have  said  before  (and  the  repetition  is  pardonable), 
a  man's  chances  of  being  cured  of  syphilis  are,  in  my  judgment,  a 
hundredfold  better  and  surer  by  means  of  a  single  thorough  early 
treatment  of  six  months'  duration  than  they  are  by  the  long-spun-out, 
ready-made,  and  emasculated  method  of  small  and  continuous  doses. 

If  the  condition  of  the  patient  is  satisfactory,  as  shown  by  the 
absence  of  all  lesions,  by  almost  entire  subsidence  of  the  lymphatic 
ganglia,  by  a  good  condition  of  his  nutrition  and  strength,  and  by  the 
absence  of  symptoms  pointing  to  nervous  depression  and  debility,  at 
the  end  of  six  months  he  may  have  a  rest,  the  moral  effect  of  which 
will  be  very  salutary.  Patients  very  often  weary  of  the  long-contin- 
ued dosing,  and  in  the  interval  of  repose  they  cease  to  consider  them- 
selves sick,  and  have  an  opportunity  to  judge  of  their  condition  when 
they  are  free  from  the  effect  of  drugs.  Therefore,  a  month's  cessation 
of  medication  should  be  granted,  and,  if  possible,  the  patient  should  go 
to  the  seaside  or  the  mountains  and  have  an  entire  change  of  air  and 
scene.  It  is  not  uncommon,  howev^er,  to  see  patients  who  do  not  desire 
a  period  of  freedom  from  medication,  but  persist  in  carrying  on  the 
treatment. 

According  to  the  old-time  Ricord  plan  of  treatment,  the  six-months' 
mercurialization  was  followed  by  a  three-months'  course  of  iodide  of 
potassium.  Under  pro])er  conditions  this  course  may  be  followed  in 
those  cases  in  which  the  patients  are  unusually  anxious  about  them- 
selves, and,  as  they  usually  express  it,  "  do  not  want  to  lose  valuable 
time."  But  in  general  my  preference  is  to  begin,  after  about  a  month's 
interval,  a  systematic  inunction  course.  In  cases  in  which  this  is  imprac- 
ticable or  for  any  reason  contraindicated,  I  have  come  to  look  with 
much  favor  and  confidence  upon  a  combination  of  a  full  dose  of  mer- 
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cury  with  a  small  dose  of  the  iodide  of  potassium.    The  following  pre- 
scription will  illustrate  my  meaning  : 

I^.  Hydrarg.  biniodidi,  gr.  ij  to  iv ; 

Potassii  iodidi,  3ss ; 

Tr.  cinclionie  comp.,  f^iiiss  ; 

Aquse,  fsss. — M. 

Sig.  One  tea-spoonful  three  times  a  day,  an  hour  after  eating,  in  a  wine- 
glassful  of  water. 

In  this  combination  the  mercurial  is  the  efficient  agent,  and  the 
iodide  simply  serves  the  purpose  of  rendering  it  soluble.  When  there 
is  debility  the  fluid  extract  of  coca  may  be  added  to  this  combination. 
As  shown  elsewhere,  this  agent  is  a  very  valuable  adjuvant  in  the  treat- 
ment of  syphilis.  From  a  wide  experience  I  have  convinced  myself 
that  this  combination  of  mercury  and  iodide  of  potassium  is  particu- 
larly efficient  and  beneficial  after  the  sixth  or  eighth  month  of  the 
secondary  period,  particularly  in  cases  which  have  been  previously 
subjected  to  treatment.  This  combination  is  usually  well  borne  by 
the  stomach  even  when  the  maximum  quantity  of  the  biniodide  is 
ordered.  But  great  care  must  be  observed  in  its  administration,  and 
if  gastro-intestinal  irritation  is  produced,  the  dose  must  be  made 
smaller;  and  if  a  dej)ressing  effect  upon  the  general  nutrition  or  uj)on 
the  nervous  system  is  observed,  the  remedy  must  for  a  time  be  sus- 
pended. In  these  cases  rest  and  change  of  air  and  scene  are  very 
beneficial. 

The  second  course  of  treatment  may  be  kept  up,  with  or  without 
slight  interruptions,  for  three  or  four  months,  or  even  longer  if  the 
patient  shows  no  signs  of  deterioration  of  health  referable  to  the  treat- 
ment. During  this  second  course  inunctions  also  may  be  used,  with 
proper  spaces  of  rest,  or  fumigations  may  be  employed,  according  to  the 
indications  of  the  case.  There  may  be  circumstances  present  which 
render  a  course  of  hypodermic  injections  of  sublimate  preferable.  In 
this  way  the  first  year  passes,  during  which  the  patient  will  have  been 
under  dosage  treatment  nine  or  ten  months. 

I^oward  the  end  of  the  first  year,  if  not  before,  combinations  of  mer- 
cury with  iodide  of  potassium  in  quite  large  doses  are  very  often  most 
beneficial.  The  use  of  these  combinations  is  generally  known  as  the 
"mixed  treatment."     The  lollowing  prescriptions  are  of  much  value: 

I|«.  Hydrarg.  biniodidi,  gr.  j-ij  ; 

Potassii  iodidi,  .^ss-.^j  ; 

Syr.  aurantii  cort.,  f.siij  ; 

Aqua\  i'^j. — M, 

Sig.  One  tea-spoonful  three  times  a  day,  an  hour  after  eating,  in  a  wine- 
glassful  of  water. 
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1^.    Ilydiaii;.  Wicliloritli,  ^^'' j~'j~iu  ^ 

Puta.ssii  iodidi,  oS.s-5i-3i.s.s ; 

Tr.  ciiichoiue  coinp.,  f  siiiss  ; 

Aqure,  fsss. — M. 

To  be  taken  in  the  .<umil'  nuunior  as  the  foregoing. 

The  combination  of  the  innnction-treatment  with  iodide  of  potas- 
sium taiccn  internally  is  often  very  beneficial  indeed,  and  should  be 
remembered  in  late  secondary  and  tertiary  lesions,  particularly  when 
localized  to  certain  regions,  which  should  be  acted  upon  directly  by  the 
mercurial  ointment.  The  simultaneous  em})loyment  of  hypodermic 
injections  of  a  mercurial  salt  with  the  ingestion  of  iodide  of  potassium 
is  sometimes  productive  of  prompt  and  marked  benefit.  As  a  general 
rule,  the  foregoing  combinations  are  very  useful  toward  the  end  of  the 
first  year  of  syphilis,  but  in  many  cases  having  an  unusual  course,  and 
chiefly  those  in  which  late  lesions  appear  precociously,  it  may  be  neces- 
sary to  resort  to  them  at  an  earlier  date.  It  is  always  necessary  to 
watch  the  condition  of  the  stomach  when  the  mixed  treatment  is  beino- 
employed  or  when  large  doses  of  the  iodide  are  administered.  As  soon 
as  signs  of  gastric  irritation  show  themselves  the  remedy  must  be  sus- 
pended, and,  if  necessary,  symptomatic  treatment  should  be  adopted. 
The  iodide  alone  or  in  combination  may  act  as  a  depressant  upon  luitri- 
tion  and  upon  the  nervous  system.  In  these  cases  it  may  be  necessary 
to  reduce  the  dose  or  to  intermit  the  treatment. 

Late  secondary  and  tertiary  lesions  of  the  skin  and  mucous  mem- 
brane, affections  of  the  bones,  periosteum,  and  joints,  late-appearing 
aifections  of  the  eye,  ear,  and  cerebro-spinal  system,  of  the  viscera,  and 
of  the  testes  and  penis,  require  a  combination  or  mixed  treatment.  In 
many  cases  it  is  necessary  to  increase  the  dose  of  the  iodide  far  beyond 
those  already  mentioned. 

It  must  be  remembered  that  the  arbitrary  rule  laid  down  by  some 
authors,  that  early  in  syphilis  mercury  is  indicated,  and  that  later  on 
the  iodide  alone  should  be  given,  is  not,  in  general,  a  good  one.  Many 
a  case  of  tertiary  syphilis  has  remained  unaffected  by  the  use  of  the 
iodide  alone,  and  has  promptly  improved  and  soon  recovered  after  mer- 
cury also  was  given.  The  use  of  mercury,  therefore,  should  not  be 
limited  to  the  secondary  stage,  but  should  also  be  employed  in  tertiary 
syphilis,  either  by  inunction  or  hypodermic  injection,  combined  with  the 
iodide  given  internally. 

It  will  be  generally  found  that  patients  who  have  followed  a  sys- 
tematic and  thorough  course  of  treatment  during  the  first  year  very 
rarely  present  tertiary  lesions.  The  cases  which  present  these  graver 
disorders  are  usually  those  which  have  been  the  subject  of  complica- 
tions in  the  secondary  stage,  or  those  in  which  an  early  efficient  treat- 
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nicnt  has  not  been  followed  or  has  been  indifferently  followed.  Patients 
presenting  tertiary  lesions  should  be  aetively  treated,  but  at  the  -ame 
time  close  attention  must  be  paid  to  their  general  condition,  for  in 
many  of  them  nutrition  is  impaired  and  a  condition  of  cachexia 
exists. 

In  the  carrying  out  of  the  methodical  general  treatment  of  syphilis 
in  the  second  year  of  the  disease  the  periods  of  dosage  may,  on  an 
average,  be  stated  at  two  to  three  months,  with  intervals  of  rest  of 
a  month  or  six  weeks.  In  this  way  about  eight  months  are  occu- 
pied by  actual  medication.  In  most  cases  at  the  end  of  the  second 
year  of  thorough  treatment  patients  may  be  pronounced  cured,  pro- 
vided they  have  not  for  many  months  shown  evidence  of  the  disease, 
that  their  lymj)hatic  system  appears  healthy,  and  their  general  health 
and  nutrition  are  good.  Though  there  is  a  disposition  on  the  part  of 
those  who  rely  chiefly  on  mouth-medication  to  extend  the  treatment  of 
syphilis  indefinitely,  as  I  have  already  shown,  I  see  no  reason  whatever 
for  altering  the  opinion  that  I  have  many  times  stated,  that  if  an  ener- 
getic and  thorough  treatment  (such  as  I  have  sketched)  be  followed  for 
two  years  or  two  years  and  a  half,  the  patient  will  be  cured,  as  shown 
by  the  enjoyment  of  good  health,  by  freedom  from  all  syphilitic  main- 
festations,  and  by  his  or  her  ability  to  procreate  healthy  children.  In 
some  cases  this  auspicious  result  may  be  the  outcome  of  treatment  by 
pills,  but  in  most  it  will  only  be  attained  by  the  zealous  and  intelligent 
employment  of  inunctions,  supplemented  by  other  methods  and  by  the 
use  of  the  iodide.  In  the  sections  upon  ^Methods  of  Treatment  and 
upon  Sj)ecial  Local  and  Regional  Treatment  further  information  may 
be  foimd. 

There  are  four  classical  methods  of  administering  antisyphilitic 
remedies  :  first,  by  the  mouth,  or  stomach  ingestion  ;  second,  by  inunc- 
tion ;  third,  by  fumigation  ;  and  fourth,  by  hypodermic  injections.  In 
addition  to  these  specific  methods,  there  are  many  adjuvant  and  act -esse  )rv 
modes  of  treatment,  Avhich  have  for  their  object  the  general  improvement 
of  the  economy  and  the  production  of  a  condition  in  which  the  antisyphi- 
litic remedies  will  be  better  borne  and  attended  with  a  greater  and  more 
salutary  potentiality.  In  the  latter  categories  we  may  mention  baths 
of  various  kinds,  massage,  the  hygienic  influences  of  change  of  scene 
and  climate,  and  various  tonic  and  stinndant  courses  of  treatment. 

Treatment  of  Syphilis  by  Means  of  the  Mouth,  or 
Stomach  Ingestion. 

This  method  is  one  veiT  largely,  and  by  some  exclusively,  use<l,  and 
it  has  a  quite  broad  scope,  but  also  many  ih-awbacks  and  limitations. 
Antisy])hiliti('  remedits  administered  by  the  mouth  (atid  these  arc  com- 
posed  mainly  of  mercury  and   itxlide  of  potassium,  ustnl  >ingly  or  in 
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combination)  consist  of  pills,  j^ranulcs,  tablets,  capsnles,  powders,  and 
of  liquid  preparations  of  various  kinds. 

As  we  have  shown  in  preceding  pages  that  these  two  agents  possess 
decided  therapeutic  efi'ccts,  we  must  now  consider  their  drawbacks  and 
the  accidental  and  toxic  eifects  to  which  they  may  give  rise. 

Mercury  administered  by  the  mouth  may  cause  gastro-intestinal 
disturbances  and  dyspeptic  symptoms  of  various  degrees,  ptyalism, 
stomatitis,  and  saliv^ation,  and  a  general  dej)ression  and  impairment  of 
nutrition.  It  is  well  to  remember  that  inunctions  and  fumigations  may 
also  give  rise  to  similar  depressing  and  annoying  conditions,  and  that 
the  hypodermic  use  of  mercurial  preparations  is  also  attended  with 
these  drawbacks  in  greater  or  less  degree,  according  to  the  particular 
agent  used  and  the  extent  to  which  it  is  employed. 

The  most  common  form  of  disturbance  due  to  the  ingestion  of 
mercury  is  a  mild  form  of  enteritis,  which  is  attended  with  colicky 
pains,  borborygmus,  and  diarrhoea.  In  many  cases  this  condition  is 
very  ephemeral  and  passes  away  of  itself  in  a  few  days,  during  which 
the  system  is  becoming  accustomed  to  the  action  of  the  drug.  The 
pain  and  disturbance  are  felt  shortly  after  taking  the  dose,  and  last 
for  an  hour  or  more,  and  then  pass  off,  to  follow  in  like  manner  the 
next  dose.  In  other  cases  the  effect  is  more  severe  and  lasting,  and 
the  patient  suffers  and  becomes  weak.  To  remedy  and  prevent  this 
untoward  action  of  mercury,  the  utmost  care  must  be  exercised  in  the 
matter  of  diet,  which  should  be  bland  and  easily  digestible,  and  in  the 
avoidance  of  large  quantities  of  fluids  and  of  alcoholic  and  malt 
liquors.  In  very  many  books  the  advice  is  given  that  the  mercurial 
should  be  combined  with  a  small  but  efficient  dose  of  opium,  in  order 
to  prevent  gastro-intestinal  intolerance.  As  a  rule,  this  advice  is  very 
reprehensible  and  liable  to  be  followed  by  bad  consequences.  The 
mercurial  treatment  must  of  necessity  be  long  continued,  and  it  is 
highly  improper  to  combine  it  with  opium,  since  addiction  to  that 
drug  is  very  liable  to  be  produced.  Moreover,  no  system  is  in  a 
normal  state  in  which  opium  is  given  for  a  considerable  length  of 
time.  It  is  well,  therefore,  if  the  necessity  is  urgent,  to  let  the  patient 
have  a  little  paregoric  or  other  mild  opium  preparation — -just  enough 
to  ease  the  pain — which  he  may  take,  under  great  restrictions,  as  the 
occasion  may  require.  Commonly  only  a  few  doses  will  be  necessary, 
particularly  if  extract  of  hyoscyamus  is  combined  with  the  mercurial. 
In  many  cases  chalk  mixture  or  a  small  quantity  of  tincture  of  ginger 
will  be  sufficient  to  help  a  patient  over  a  rough  spot.  It  must  always 
be  remembered  that  in  the  greater  number  of  cases  the  urgent  intestinal 
symptoms  are  of  short  duration,  and  that  very  soon  the  digestive  tract 
will  tolerate  mercury  without  discomfort  to  the  patient. 

In  some  cases  in  which  pills  are  taken,  but  chiefly  in  those  in  which 
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inunctions,  fumigations,  and  hyijodermic  injections  are  vigorously  given, 
colitis  of  different  degrees  is  produced.  This  condition  is  attended 
with  much  pain  aud  discomfort,  and  with  a  diarrhoea  which  may  \:>e 
so  severe  as  to  be  bloody.  Under  these  circumstances  the  specific 
treatment  must  be  temporarily  suspended  aud  the  bowel  affection 
treated  symptomatically. 

Manv  patients  who  have  taken  mercury,  even  in  comparatively 
small  (juantities,  for  a  long  or  even  short  period,  begin  to  complain 
of  symptoms  referable  to  the  stomach.  They  say  that  they  have 
flatulence  and  sour  stomach,  and  that  their  digestion  is  slow  and 
attended  with  eructations  and  discomfort.  In  its  early  days  this  con- 
dition may  not  be  accompanied  by  bodily  weakness,  but  its  continu- 
ance is  complicated  by  general  debility,  pallor  of  countenance,  indis- 
position to  exertion,  and  even  a  depression  of  the  nervous  system  of 
such  marked  intensity  that  we  may  call  it  neurasthenia.  This  condition 
is  also  producetl  by  combinations  of  mercury  and  iodide  of  potassium. 

The  mouth-lesions  produced  by  the  use  of  mercur}'  are  certainly 
less  common  than  those  just  spoken  of.  As  a  rule,  most  patients  bear 
mercury  well ;  others  are  at  fii-st  moderately  affected  by  it ;  while  in  a 
verv  few  cases  its  use  in  a  short  time  produces  toxic  effects  of  greater 
or  less  severity.  There  is  no  point  deserving  of  greater  emphasis  in 
the  treatment  of  syphilis  than  that  it  is  most  essential  to  conciliate  the 
mouth.  Therefore  the  physician  must  examine  this  cavity  in  every 
instance  before  putting  the  patient  upon  treatment.  If  there  are  any 
bad  teeth,  they  must  he  removed  if  possible,  and  if  there  are  any 
teeth  which,  being  misplaced,  rub  or  press  against  the  tongue,  the 
cheeks,  or  the  lips,  they  must  be  taken  out  or  the  uneven  portion  must 
be  filed  off.  Xo  portion  of  them  should  be  alloweil  to  produce  injurious 
pressure  or  friction  upon  the  parts  which  surround  them.  Then  the 
condition  of  the  gums  must  be  observed,  and  any  tumefaction,  ulcera- 
tion, or  abnormal  condition  must  be  cured.  The  presence  of  irri- 
tating microbes  and  epithelial  debris,  which,  with  the  tartar,  forms  a 
morbid  layer  around  the  teeth  and  upon  the  gums,  is  cajiable  of  doing 
much  harm.  It  is  imperative  that  this  condition  shall  be  removed. 
Hyperannia  or  inflammation  of  the  mouth,  soft  palate,  and  pharynx 
often  presents  very  serious  obstacles  to  the  continuance  of  mercurial 
treatment;  therefore  these  structures  must  receive  careful  attention,  and 
local  medication  should  be  use<l  for  the  remo^'al  of  all  abnormalities 
affecting  them.  Sigmund,'  who  in  his  day  laid  so  much  stress  u)>on 
the  necessity  of  a  healthy  mouth  in  the  treatment  of  syphilis,  also 
emphasized  the  fact  that  abnormal  conditions  of  the  nasiil  mucous 
nu'iiibrnnos  often  acted    as  serious   drawbacks    to  antisyphilitic  trcat- 

'  "  Zur  ortlichen  Bohandliins:  syphilitisoho  Mund  Xascn  und  Rachenaflectionen," 
Wien.  med.  Wochcnschrijt,  ^'os.  32  and  34.  June  and  July,  1S70. 
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iiK'iit.  My  own  experience  has  taught  me  that  it  is  absolutely  essential 
that  the  naso-pharvnx  in  syphilitics  should  he  carefully  watched  and 
kept  in  a  normal  state,  in  order,  first,  that  no  drawlxicks  to  a  mercurial- 
and-iodide-of-potassium  treatment  may  exist  there,  and,  second,  that 
syphilitic  })rocesses,  so  prone  to  develop  there,  may  he  prevented.  To 
sum  up,  therefore,  I  will  say  that  in  all  cases  the  condition  of  the  nose, 
pharynx,  and  mouth  of  syphilitics  must  be  sedulously  watched,  and  if 
necessary  treatcil  during  the  whole  j)eriod  of  general  treatment.  By 
following  this  advice,  many  a  time  will  the  physician  be  able  to  prose- 
cute his  treatment,  whereas  otherwise  he  would  have  had  to  stop  for 
a  time  or  give  it  up. 

As  a  rule,  salivation  does  not  come  on  very  abruptly  ;  as  Fournier 
says,  "  it  does  not  burst  out  like  a  thunder-clap ;  it  announces  itself." 
But  it  nuist  always  be  remembered  that  after  the  ingestion  chiefly 
of  calomel  and  blue  pill,  in  the  course  of  the  inunction-treatment 
applied  with  too  lavish  a  hand,  in  case  of  the  too  frequent  repetition 
of  very  strong  mercurial  fumigations,  and  during  an  active  course  of 
hypodermic  injections,  particularly  when  the  insoluble  salts  of  mercury 
are  employed,  very  sudden  and  severe,  even  alarming,  salivation  may 
occur.  In  these  cases  severe  gastro-intestinal  complications  may  be 
present.  With  the  avoidance  of  an  intemperate  and  careless  system 
of  medication,  and  with  the  watchful  attention  of  the  patient  by  his 
physician,  these  formidable  accidents  will  rarely  occur. 

The  most  common  symptom  of  mouth-lesion  produced  by  mercury 
is  a  sensation  of  soreness  of  the  gums,  felt  chiefly  upon  cleaning  the 
teeth,  and  also  in  mastication,  or  from  contact  with  vinegar  or  other 
acid  fluids.  Other  patients  will  first  experience  uneasiness  and  pain 
around  one  or  both  wisdom  teeth.  In  either  of  these  instances  of  gin- 
givitis we  find  the  gums  red,  swollen,  and  more  or  less  exulccrated, 
and  perhaps  at  their  teeth  margin  covered  with  a  film  of  necrotic 
tissue  or  membrane  which  consists  of  microbes  and  degenerated  epithe- 
lial cells.  In  some  cases  this  condition  is  confined  to  the  interdental 
prominences  of  the  mucous  membrane ;  in  others  the  entire  gums  are 
swollen,  softened,  and  tender.  Under  these  circumstances  the  teeth 
often  feel  very  uncomfortable,  and  even  painful ;  they  become  more  or 
less  loose,  and  the  patient  feels  that  they  are  longer  than  usual.  In 
very  bad  cases  they  drop  out.  As  concomitants  of  this  state  there 
is  a  metallic  taste  in  the  mouth  and  the  breath  is  more  or  less  fcetid. 
Other  patients  will  first  complain  of  a  metallic  taste  in  the  mouth, 
and  it  will  be  noticed  then  that  the  breath  is  disagreeable.  Or 
before  the  supervention  of  these  symptoms  they  may  notice  that  the 
quantity  of  saliva  is  increased,  and  it  may  be  watery  or  more  or  less 
viscid.  Inspection  of  the  mouth  then  shows  a  general  condition  of 
cedematous  hyperaemia.     The   gums  and   the    mucous    membrane   of 
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tho  checks  at  the  root  of  the  tonuiie  and  of  the  pharynx  are  of  a  deep- 
red  or  a  whiti.sh-rcd  color.  Tlie  .siiljniaxillary  glands  may  be  metre  or 
less  swollen  and  painfnl,  and  the  parotid  may  likewise  be  affeote<l. 
Unless  the  ])rocess  ceases,  cither  s])ontaneously  or  as  a  result  of  treat- 
ment, the  swelling  of  the  parts  increases,  the  tongue  swells,  the  mouth 
can  with  difficulty  be  opened,  and  then  not  to  its  full  extent,  the  teeth 
make  deep  impressions  in  the  mucous  membrane  of  the  cheeks,  and 
ulcerations  may  occur.  In  these  severe  cases  the  suffering  of  the 
patient  is  very  distressing  and  painful,  and  deglutition  is  more  or  less 
impaired.  The  jiatient  cannot  chew  or  partake  of  solid  food,  and  has 
to  rely  upon  milk  and  nutritious  liquids  for  sustenance.  To  add  to  his 
trouble,  he  grows  weak,  nervous,  restless,  and  apprehensive,  he  sleeps 
little,  and  has  no  comfort  anywhere.  His  pallid,  anxious  facies,  his 
innnoljile  and  perhaps  swollen  mouth  and  lips,  together  with  the  con- 
stant flow  of  viscid  saliva  and  the  foetid  breath,  present  a  truly  ])itial)le 
spectacle.  Luckily,  we  now-a-days  very  seldom  see  these  formidable 
cases  of  salivation. 

A  general  depression  and  ini])airment  of  the  nutrition  of  the  body 
sometimes  occurs  quite  early  after  the  ingestion  or  absorption  of 
mercury.  But  those  cases  in  which  it  may  be  said  that  there  is  an 
intolerance  to  mercury  are  happily  very  rare.  In  most  of  them  it 
will  be  found  that  if  the  mercurial  by  the  mouth  be  stopped,  and  its 
guarded  use  by  inunction  or  hypodermic  injection  be  substituted,  the 
intolerance  will  cease,  and  that  the  drug  will  work  satisfactorily. 

As  a  result  of  greatly  prolonged  mercurialization,  general  debility 
and  impaired  nutrition  of  the  body  are  very  frequently  produced.  In 
vei-y  many  of  these  cases  the  syphilitic  diathesis  is  still  active,  new 
lesions  appear,  while  old  ones  refuse  to  disa})pear,  and  coineidoutly  the 
patient  begins  to  look  pallid  and  sickly,  to  be  weak  and  apathetic  and 
to  suifer  more  or  less  from  nervous  depression.  This  condition  is  a 
frequent  outcome  of  the  continuous  mercurial  treatment,  and  is  some- 
times seen  in  persons  who,  fearful  of  the  disease,  have  an  insensate  and 
irresistible  desire  continually  to  dose  themselves  with  meirury.  It  is 
attended  with  dilatation  of  the  stomach,  gastro-entcritis  of  a  mild  and 
chronic  type,  perha})S  colitis,  and  a  general  impairment  of  the  nervous 
system  and  of  the  nutritional  powei*s  of  the  body.  Under  an  iMilight- 
ened  system  of  antisyphilitic  therapeutics  in  its  broadest  >cnse  sui'h 
conditions  as  these  can  be  readily  avoided. 

Such  is  the  value  of  iodide  of  ])otnssium  in  the  treatment  of  syjihiiis 
that,  although  we  cannot  call  it  a  specific  or  an  antidote  in  a  general 
sense,  it  certainly  may  be  termed  an  essential  adjuvant  or  an  important 
helpnuite  to  mercury  in  the  treatment  of  that  disease.  AVe  may  even 
go  farther  than  this,  and  claim  spccifii'ity  in  some  cases  in  which,  owing 
to  the  nature  of  the  lesion,  mercury  takes  second  place  and  the  iodide 
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i\\v  lir.-:t.  Ill  otlier  portions  ol"  this  essay  the  thcniiKMilical  value  of,  and 
indications  for  the  use  of,  this  (h-ng  are  doscrihcd.  We  shall  here  eon- 
sidcr  the  drawbacks  and  accidents  which  sonietinics  c<)ni|)licatc'  its 
oniploynient.  Iodide  of  potassium  is  rapidly  absorbed  into  the  circu- 
lation, as  can  ivadily  be  shown  by  the  starch  test  applied  to  the  month 
or  by  touching  the  tongue  or  mucous  membrane  of  the  mouth  with  a 
solution  of  nitrate  of  silver.  The  starch  test  promptly  shows  the  blue 
color  of  iodide  of  starch  if  iodine  is  present,  while  the  pearly  nitrate-of- 
silv.er  stain  is  quickly  turned  into  a  yellowish  hue,  owing  to  the  forma- 
tion of  iodide  of  silver.  It  is  by  many  thought  and  claimed  that  iodide 
of  potassium  assists  in  the  elimination  of  mercury  from  the  economy. 
Melseus  and  Guillot  claimed  that  this  drug  was  capable  of  rendering 
soluble  mercury  or  any  of  its  compounds  retained  in  the  tissues  of 
the  body,  and  of  causing  their  elimination  with  the  urine.  On  the 
other  hand,  Suchoff  ^  claims,  after  very  minute  and  careful  investiga- 
tions, conducted  under  the  supervision  of  Professor  Tarnowsky,  that  the 
iodine  salt  really  retards  the  elimination  of  mercury.  Suchoff  claims 
that  the  elimination  of  mercury  by  the  urine  begins  later,  and  the 
quantity  of  mercury  eliminated  is  comparatively  smaller,  when  the 
patient  is  taking  at  the  same  time  iodide  of  potassium. 

Iodide  of  potassium  administered  during  or  after  a  mercurial  course 
lessens  at  once  the  quantity  of  mercury  eliminated  daily.  The  practical 
conclusion  to  be  drawn  from  these  observations  is  that  the  iodide  is  not 
useful  in  mercurial  poisoning,  but,  on  the  contrary,  may  be  harmful. 
My  own  experience  in  the  treatment  of  mercurial  stomatitis  has  con- 
vinced me  that  no  benefit  whatever  results  from  the  administration  of 
iodide  of  potassium. 

Clinically,  however,  it  is  very  frequently  found  that  the  long-con- 
tinued use  of  mercury  having  failed  to  give  relief  or  having  produced 
a  cachectic  condition,  the  substitution  of  iodide  of  potassium  is  followed 
by  involution  of  the  symptoms  and  improvement  of  the  health.  This 
fact,  however,  does  not  warrant  the  conclusion  that  the  auspicious  result 
%vas  due  to  any  effect  produced  by  the  iodide  upon  mercury  supposed  to 
be  stored  up  in  the  system. 

The  advocates  of  the  expectant  treatment  and  the  antimercurialists 
(if  any  now  exist)  are  impressed  with  the  value  and  virtues  of  iodide 
of  potassium  in  early  secondary  syphilis,  and  also  later  in  the  course  of 
the  disease.  That  this  remedy  is  useful  for  some  of  the  lesions  of  the 
early  secondary  stage  has  been  pointed  out  in  other  portions  of  this 
essay,  but  it  certainly  does  not  follow  that  it  is  appropriate  as  a  system- 
atic remedy  to  take  the  place  of  mercury.  Indeed,  much  harm,  in 
the  long  run,  is  done  by  the  indiscriminate  use  of  the  iodide,  particu- 

'  "  Eflect  of  Iodide  of  Potassium  in  Combination  with  Mercury  in  Temporary  and 
After-treatment  by  Mercury,"  Vratch,  1886,  vii.  p.  840,  et  seq. 
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larly  in  the  exanthematic  stage  of  syphilis.  In  this  stage  of  sypiiilis 
there  is  a  tendency  to  hyper£eniia  as  well  as  hyperplasia,  and  very  often 
the  iodide  renders  worse,  and  even  obscures,  syphilitic  lesions  of  the 
mucous  memljrane  of  the  mouth,  throat,  and  also  lesions  of  the  skin. 
Again,  as  we  shall  shortly  see,  the  iodide  itself  produces  multiform 
lesions  of  the  skin  and  mucous  membranes  which  are  often  very  dif- 
ficult to  distinguish  from  syphilitic  lesions.  I  have  many  times  seen 
syj)hilitic  infiltrations  have  their  starting-points  in  inflammatory  foci 
in  the  skin  and  mucous  membranes  which  w^ere  caused  by  the  iodide. 
Further  than  this,  the  iodide  is  inert  against  most  of  the  early  lesions 
of  syphilis,  and  is  powerless  to  cure  the  general  condition.  Therefore 
this  remedy  should  be  looked  upon,  as  a  rule,  as  harmful  in  early  syph- 
ilis, and  should  not  be  employed,  but  it  should  be  used  in  the  cases  and 
with  the  limitations  which  I  have  specified  elsewhere. 

Iodide  of  potassium  is  rapidly  absorbed  when  taken  by  the  mouth, 
which  is  the  most  common  mode  of  its  administration.  It  is  also 
absorbed,  well  diluted  in  water,  when  injected  into  the  rectum,  but  its 
use  in  this  manner  very  often  has  to  be  suspended  by  reason  of  local 
intolerance.  The  researches  of  Welander  have  shown  that  this  salt, 
administered  by  the  mouth  to  a  syphilitic  mother,  may  be  found  in 
the  urine  of  the  newly-born  offspring.  Considering  the  vast  number 
of  people,  old  and  young,  w^ho  for  longer  or  shorter  periods  take  iodide 
of  potassium,  it  certainly  must  be  confessed  that,  as  a  general  rule,  the 
remedy  is  well  borne  by  the  human  system.  There  are,  however, 
many  persons  with  whom  the  drug  disagrees  more  or  less  actively. 
These  persons  are  said  to  have  the  iodide-of-potassium  idiosyncrasy  ; 
that  is,  that  in  one  way  or  another  the  drug  produces  unpleasant  and 
even  toxic  effects  in  them,  which  we  group  under  the  general  term 
iodism.  We  also  read  of  iodide-of-potassium  intolerance,  but  the 
truth  is  that  the  cases  are  very  exceptional  in  which  the  drug  is  so 
badly  borne  that  its  use  is  to  be  totally  suspended.  While  there  are 
many  persons  who  have  a  greater  or  less  idiosyncrasy  against  the 
iodide,  there  are  few  who  are  wholly  intolerant  of  its  use.  Several 
years  ago  it  was  claimed  by  H.  C.  Wood  *  that  in  all  cases  of  doubtful 
diagnosis  of  cerebral  syphilis  the  so-called  therapeutic  test  should  be 
employed,  and  if  60  grains  of  iodide  of  potassium  a  day  I'ail  to  pro- 
duce iodism,  for  all  practical  purposes  the  person  may  be  considereil  ti> 
be  a  syphilitic.  This  far-fetohed  assumption  was  very  properly  ques- 
tioned and  combated  by  J.  William  White,*  who,  in  a  circular  letter  to 
many  syphilographors  and  physii'ians,  solicited   their  ojiiuion  on   the 

'  "  Iodide  of  Potassium  in  Syphilis:  a  distuissioii  l>y  J.  William  White  and  II.  C 
Wood,"  Thn-apailic  G(tz>il,\  IVc,  1888. 

*  "  Contrihiition  to  the  Discussion  of  the  Diaunostio  Value  of  the  Tolerance  of  the 
Iodides  in  Syphilis,"  Therapeutic  Gnzelte,  March  15,  1889. 
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subject.  Twelve  ivjdies  were  sent,  in  all  of  which  it  was  claimed  that 
personal  idiosyncrasy  to  the  iodides  was  as  great  in  non-syj)hilitics  as 
in  syj)liilitics ;  that  there  are  no  satisfactory  grounds  for  the  assertion 
that  syj)hilis  in  any  of  its  stages  prevents  the  production  of  iodisni ;  and 
that  it  is  most  unsafe  to  base  any  diagnostic  conclusions  upon  the  pres- 
ence or  absence  of  toxic  symptoms  (icnlism)  after  the  administration  of 
full  doses  of  the  iodides.  As  stated  in  my  reply  to  Dr.  White,  so  I  may 
state  here,  that  I  think  Dr.  Wood's  therapeutic  test  a  fallacy. 

There  are  many  peculiar  facts  connected  with  the  iodide  idiosyn- 
crasy. In  some  cases  a  very  small  dose  (a  fractional  part  of  a  grain) 
will  ])roduce  very  severe  and  even  alarming  eifects,  and  we  may  be 
unable  even  by  means  of  many  and  varied  expedients  to  overcome  the 
intolerance.  In  other  cases  a  very  small  dose  will  produce  unpleasant 
and  even  severe  effects,  whereas  a  large  one  will  be  well  borne,  either  at 
first  or  after  several  trials.  In  some  cases  I  think  that  wt,  to  use  an 
apt  expression,  weaken  too  quickly,  and  give  up  the  drug  after  a  little 
rebuff,  whereas  with  proper  moral  courage  (the  urgent  necessity  exist- 
ing) we  can  increase  the  dose  and,  by  persisting,  establish  toleration.  I 
have  seen  cases  in  wdiicli  an  intolerance  of  the  iodide  of  potaasium  lasted 
twenty  years,  and  at  both  ends  of  that  jieriod  produced  a  character- 
istic bullous  eruption.  On  the  other  hand,  I  have  seen  many  cases 
like  that  of  a  man  who  had  gummatous  infiltration  into  the  soft 
palate,  and  -was  intolerant  of  iodide  of  potassium,  but  in  whom 
I  pushed  the  iodide  until  iodism  ceased  and  the  new  groA\i:h  was 
absorbed.  Four  years  later  (after  a  life  of  great  indulgence)  he  had 
syphilitic  ])achymeningitis,  took  heroic  doses  of  the  iodide,  showed 
no  intolerance,  and  got  well.  In  many  cases  abstinence  from  liquors, 
alcoholic  and  fermented,  care  as  to  the  simplicity  and  easy  digestibility 
of  food,  requisite  medication  for  the  stomach,  and  a  general  improve- 
ment of  the  condition  of  the  alimentary  canal,  will  be  followed  by  a 
pro]ier  acceptance  of  the  drug,  after  perhaps  some  preliminary  skir- 
mishing. I  have  seen  several  cases  in  which  the  iodides  were  w'ell 
borne  previous  to  the  onset  of  pathological  changes  in  the  kidneys, 
and  after  the  establishment  of  the  latter  they  were  more  or  less  toxic 
in  their  action — sometimes  so  much  so  that  their  administration  was  of 
necessity  suspended.  There  is  very  much  evidence,  scattered  through 
medical  literature,  which  goes  to  show  that  pathological  conditions  in 
the  kidneys  are  a  very  frequent  cause  of  the  iodide  idiosyncrasy.  I 
can  call  to  mind  cases  in  which,  while  the  patients  were  high  livers 
and  deep  drinkers  (one  exclusively  of  champagne),  the  iodides  had 
more  or  less  toxic  action,  but  when  they  discarded  these  irritants 
and  stimulants  the  iodides  produced  no  disturbance.  In  syphilitics, 
as  in  non-syphilitic  subjects,  an  intolerance  of  to-day  may  be  replaced 
by  a  condition  of  assimilation  a  month,  a  year,  or  more  later.     This 
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fact  .should  be  remembered  in  ])ractice,  for  there  is  a  tolerably  wide- 
spread opinion  that  the  iodic  idiosyncrasy  is  a  lifelong  condition. 

In  many  cases  symptoms  of  iodism  appear  early  in  the  use  of  the 
drug;  in  others  this  complication  is  more  or  less  delayed.  Its  siii)er- 
vention  should  not,  however,  lead  to  too  early  an  abandonment  of  the 
drug.  It  is  claimed  by  some  that  the  presence  of  free  ammonia  (the 
carbonate  or  aromatic  spirit)  in  a  solution  of  iodide  of  potassium  will 
prevent  iodism,  and  by  others  that  an  alkaline  salt,  like  the  bicarbonate 
or  acetate  of  potassium  in  combination,  Avill  also  have  this  salutary 
effect ;  but  it  is  not  well  to  rely  too  implicitly  upon  these  statements. 

Slight  or  severe  nausea  and  griping  pains  in  the  bowels  may  follow 
the  ingestion  of  iodide  of  potassium.  They  can  hardly  be  called  toxic 
effects,  however,  for  tiiey  are  usually  readily  prevented  by  the  addition 
of  a  little  tincture  of  ginger  or  capsicum  to  the  mixture,  or  of  a  small 
quantity  of  tannin. 

The  toxic  effects  of  iodide  of  potassium  and  of  the  other  iodides 
may  be  mild  or  severe;  they  may  be  simple  in  character,  or,  again, 
they  may  present  a  marvellous  multiformity.  Only  a  general  outline 
of  these  symptoms  and  lesions  can  be  given  here. 

The  most  common  early  symptom  of  iodism  is  a  metallic  taste  in 
the  mouth  and  throat,  with  sometimes  foetor  of  the  breath.  Coryza, 
mild  and  severe,  is  also  frequently  complained  of,  and  is  often 
regarded  by  patients  as  cold  in  the  head.  There  may  be  mild  con- 
junctivitis and  lachrvmation  combined  with  the  coryza,  which  may  be 
accompanied  with  much  sneezing  and  irritation  of  the  nose  and  eyes, 
and  very  often  severe  pain  in  the  frontal  simises.  In  some  cases  what 
is  called  iodide  grip  is  observed.  In  these  rather  rare  instances  the 
upper  air-passages,  the  eyes,  and  lachrymal  ducts  are  very  much  swollen 
and  red.  The  face  becomes  swollen,  and  a  red  blush  resembling 
erysipelas  may  be  present.  The  ]iharynx  becomes  red  and  swollen, 
and  the  oedema  may  extend  to  the  epiglottis  and  glottis.  The  patient 
suffers  nuich  from  burning  sensations  and  from  pain,  from  dyspnoea, 
hoarseness,  and  dysphagia.  Together  with  this  formidable  condition 
there  are  fever,  weakness,  pain  in  the  head,  and  extreme  restlessness. 
Fenwick'  reports  a  case  of  this  form  of  iodism  in  which,  after  four 
ten-grain  doses  of  the  iodide  of  potassimn,  there  was  such  wdema  of 
the  glottis  and  difficulty  of  breathing  that  the  patient's  life  was  only 
saved  by  tracheotomy. 

In  other  cases  salivation  occurs,  which,  however,  is  not  usually  as 
severe  as  that  due  to  mercury.  In  most  cases  it  is  of  a  mikl  and 
ephemeral  character. 

Neuralgic  pains  in  the  head  or  jaws  arc  very  frequently  complained 
of,  antl  some  patients  suffer  from  more  or  less  severe  toothache  while 
'  "  Severe  Case  of  Iodism :  Tracheotomy,"  Ijancet,  Nov.  13,  1875. 
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takinn;  this  (lru<r.  In  other  cases  there  is  swelling  (jf  the  parotid,  snl)- 
niaxillarv,  and  snblin<:;nal  <:;lan(ls,  which  gives  rise  to  very  uncomfortable 
svniptoins  in  the  neck. 

It  is  not  unconinion  to  see  oedematous  hyperplasia  of  the  soft  j)a]ate, 
of  the  tissues  around  the  root  of  the  tongue,  of  the  tongue  itself,  and  of 
the  pharynx,  in  cases  of  acute  or  chronic  iodisni.  I  have  under  obser- 
vation at  the  present  time  a  gentleman  suffering  from  secondary  syphilis 
who,  as  a  result  of  the  iinpi'oper  and  intemperate  use  of  iodide  of  j)otas- 
siura,  has  swelling  of  the  j)liarvnx  and  root  of  the  tongue,  with  nuicli  tur- 
gescence  and  prominence  of  the  circum vallate  papillae,  Mdio  was  told  by  a 
promnient  surgeon  that  he  had  cancer  of  the  tongue  and  that  his  only  hope 
was  in  a  free  extirj)ation  of  that  organ.  This  inflammatory  condition 
of  the  throat  and  mouth  from  the  use  of  iodide  of  potassium,  particu- 
larly when  given  in  large  doses  and  for  long  periods,  is  not  at  all 
uncommon,  is  little  understood,  I  find,  by  the  profession  at  large,  and 
is  a  source  of  trouble  and  annoyance  both  to  patient  and  physician. 

The  toxic  effects  of  the  iodides,  chiefly  of  potassium,  upon  the  skin 
are  very  numerous  and  multiform  in  character.^  They  may  all  be 
classed  under  the  general  head  of  dermatitis,  of  which  we  find  a  ]^ap- 
ular  and  papulo-pustular  form  (urticarial),  tubercular,  tuberous,  riod- 
ular,  bullous,  and  ulcerative.  Besides  these  essential  inflammatory 
dermal  lesions  the  iodides  may  produce  purpura,  probably  from  their 
defibrinizing  effects  upon  the  blood.  In  some  cases  iodide  of  potassium 
produces  such  rapid  and  feeble  action  of  the  heart  that  its  use  must  be 
given  up. 

Though  last  to  be  mentioned,  particular  attention  should  be  called 
to  the  gastro-intestinal  effects  and  intolerance  of  the  iodides,  chiefly  of 
the  iodide  of  potassium.  In  most  cases  the  stomach  receives  the  drug 
kindly;  in  others  it  produces  a  feeling  of  discomfort  and  impairs  diges- 
tion. This  condition  may  soon  pass  off,  either  spontaneously  or  as  the 
result  of  proper  medication  and  alimentation.  In  other  instances  it  is 
a  very  serious  drawback,  necessitating  the  suspension  or  even  the  aban- 
donment of  the  drug.  It  is  always  well  (the  necessity  existing)  to 
iise  every  possible  means  to  overcome  this  troublesome  complication. 
After  the  long  use  of  full  doses  of  the  drug  patients  very  often 
complain  of  distressing  dyspeptic  symptoms  and  of  weakness,  and 
show  evidence  of  emaciation.  Their  heart-action  may  be  weak  and 
their  nervous  system  profoundly  affected.  Indeed,  a  condition  of 
cachexia,  or  even  of  neurasthenia,  may  thus  be  induced.  In  such 
cases  we  must  stop  the  use  of  the  drug  at  once,  put  the  patients  upon 
a  careful  regimen,  see  that  their  liygiene  is  made  satisfactory,  build 
them  up  with  tonics,  and  bring  to  their  aid  all  fortifying  influences. 

'  See  my  Clinical  Atlas  of  Venereal  and  Skin  Diseases,  Philada.,  1889,  for  further 
particulars. 
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It  is  said  that  long-continued  u.-ie  of  the  iodides  may  pr-xliic*- 
structural  lesions  of  the  kidneys. 

Persons  are  frequently  met  with  who  have  taken  iodide  of  potassium 
for  many  years,  and  who  are  still  obliged  to  continue  it  if  they  would 
keep  their  svmptoms  in  check.  They  generally  become  familiar  with  its 
use,  and  take  it  in  large  quantities,  without  the  physician's  advice,  as 
regularly  as  they  take  their  meals.  Other  patients  cannot,  or  believe 
they  cannot,  tolerate  it  even  in  the  smallest  doses.  These  are  difficult 
cases  to  deal  with  in  emergencies.  Sometimes  the  evil  is  imaginary, 
and  the  idea  may  be  dispelled  by  a  little  adroitness  upon  the  part  of 
the  physician. 

As  an  internal  remedy  lodol  was  first  used  by  Pick  ^  in  a  few  ca^es 
of  tertiary  svphilis.  This  observer  claims  that  he  observed  sufficiently 
favorable  results  from  its  use  to  warrant  its  continuance  as  a  therapeutic 
agent.  He  observed  that  very  little  toxic  effect  was  produced  by  the 
drug,  and  that  it  had  a  moderately  energetic  therapeutic  effect.  Cerva- 
tesco^  also  claims  benefit  in  gummatous  effections  of  the  pharynx, 
hard  palate,  larynx,  and  liver  in  doses  of  two  or  three  grains  three 
times  a  day. 

Szadek^  has  used  iodol  in  seventeen  cases  of  tertiary  and  five  of 
secondary  syphilis.  This  author  used  the  drug  in  doses  of  from  8  to 
16  grains  three  times  a  day,  continuously  for  two  or  three  months. 
He  thinks  that  its  value  con.sists  in  its  harmlessness,  tastelessness,  and 
absence  of  odor,  and  in  the  large  proportion  of  iodine  which  it  contains. 
He  found  no  disturbance  of  the  gastro-intestinal  canal  from  its  use, 
and  claims  that  the  therapeutic  results  were  most  satisfactory,  except 
in  two.  cases  of  chronic  .syphilitic  hemiplegia.  Szadek  thinks  that  its 
action  is  like  that  of  other  preparations  of  iodine,  but  that  it  is  less 
energetic  than  iodide  of  potassium.  He  believes  that  iodol  can  be  used 
instead  of  iodide  of  potassium  when  a  mild  and  prolonged  action  is 
desired,  but  that  when  a  rapid  and  energetic  action  is  necessary  it  is 
well  to  employ  the  latter  drug. 

I  have  given  iodol  a  careful  trial  in  ]niblic  practice  in  a  gcxxily 
number  of  cases  of  tertiary  syphilis,  in  which  the  iodide  usually  acts 
promptly  and  .satisfactorily,  and  have  become  convinced  that  it  has 
very  little,  if  indeed  any,  noteworthy  thern]>eutic  effect.  Tn  this  ex- 
perience I  find  that  I  am  in  accord  with  Schwimmor.^     Though  I  have 

'  "Ueber  die  Thera]>eutistlie  \'er\vcndung  des  lodolsj"  Vicrteljahr.  fur  Derm,  und 
Suphilis,  1886,  p.  5S3,  ct  .<€<!. 

*"  Ueber  die  Therai)outische  Verwendung  dos  lodols  Kn  innoriMi  Krankbeiten," 
linl.  klin.  Wochemchrifl,  1S89,  pp.  26-29. 

'  "  Die  Tberapeutiscbe  Verwendbarklieit  des  lodols  in  der  Svpbilidolgkcben 
Praxis,"  Wiener  vied.  Pre.^e,  Nos.  8,  9,  and  10,  1890. 

*  Die  Orundlinicn  der  Heu(i(fen  Si/phili^therapiey  Hanibiirg,  1888. 
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not  observed  toxic  catarrlial  syinptoins,  I  have  seen  di.-tiirhaiH'c  of"  tlic 
stomach  and  diarrhtca  j)rodnccd  by  doses  of"  5  and  10  grains. 

For  some  cases  of  late  secondary  and  early  tertiary  lesions  of  the 
skin,  particularly  when  attended  with  scaling,  Donovan's  solution — 
liquor  arscnii  et  hydrargyri  iodidi — is  sometimes  bcneficiid.  The  dose 
is  0  to  10  drops,  given  in  a  bitter  tincture  and  well  diluted  with  water, 
an  hour  after  eating. 

Decoctions  and  infusions  of  such  vegetables  as  sarsaparilla,  yellow 
dock,  saponaria,  still ingia,  and  others  have  long  been  held  in  high 
esteem  by  the  laity  for  the  treatment  of  syphilis.  They  have  abso- 
lutely no  antisyphilitic  influence,  and  if  they  are  beneficial  at  all,  the 
effect  is  due  to  their  influence  as  tonics,  stomachics,  diuretics,  or  dia- 
phoretics. They  may  be  beneficial  as  adjuvants  to  mercury  and  iodide 
of  potassium. 

In  Germany  largely,  and  in  America  not  very  frequently,  Zittman's 
decoction  is  used  in  old,  obstinate  cases  of  syphilis  when  the  usual 
remedies  are  badly  if  at  all  borne,  and  when  the  physician  is  at  his 
wits'  end  to  know  what  to  do.  In  many  very  unpromising  cases  I 
have  seen  beneficial,  and  even  striking,  results;  hence  this  remedy 
should  be  kept  in  mind.  The  formulae  for  the  strong  and  the 
weak  decoctions  are  as  follows : 

Zitiman's  Decoction — Strong.  Zittman's  Decoction — Weak. 

R.  Sarsaparilla,  cut,        5xiiss ;  Add  to  the  dregs  of  the  strong  decoction, 

"Water,                         5325,  troy.  Sarsaparilla,  bruised,  3L ; 

Digest  for  twenty-four  hours,  and  add —  Water,                           o32o,  trov. 

Alum,  Heat  by  a  steam-bath,  in  a  covered  ves- 

Sugar,                           da.  ^vj,  sel,  for  three  hours,  adding  toward  the 

enclosed  in  a  linen  rag.    Heat  by  a  steam-  close, 

batli,  in  a  covered  vessel,  for  three  hours,  Lemon -peel, 

adding  toward  the  close.  Cinnamon, 

Anise,  Cardamom, 

Fennel,                         da.  ^iv ;  Licorice-root,               da.  ^iij. 

Senna,                                ^iij;  Express,   strain,    and   decant;    it    should 

Licorice-root,                     Siss.  weigh  312  troy  ounces. 

Express,   strain,  and   after  several  hours  Label  "  Weak  Decoction." 
decant.    It  should  weigh  312  troy  ounces. 
Put  aside  as  a  strong  decoction. 

When  decoction  Zitmani  (with  one  t)  is  prescribed,  it  is  pre- 
pared in  a  similar  manner,  except  that  to  the  sugar  and  alum  are 
added,  enclosed  in  a  linen  bag — 

R.  Calomel,  3J ; 

Cinnabar,  gr.  xv. — M. 

Of  the  strong  decoction  it  is  necessary  to  drink  a  pint  in  the  morn- 
ing, and  of  the  weak  a  quart  in  the  evening.     The  effect  of  this  treat- 
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ment  is  enhanced  by  placing  the  patient  in  bed  and  inducing  well- 
marked  diaphoresis.  These  large  doses  produce  also  a  cathartic  action, 
sometimes  very  violent,  and  it  may  be  necessary  to  reduce  them.  I 
have  seen  much  improvement  in  the  patient's  general  condition  pro- 
duced by  this  method.  It  frequently  imjiroves  the  appetite,  and  by  its 
cathartic  and  tonic  effect  renders  the  system  tolerant  of  active  antisyph- 
ilitics,  which  previously  had  acted  badly. 

Under  the  name  "succus  alterans"  a  remedy  has  attained  nuich 
vogue  within  a  few  years  in  the  treatment  of  syphilis,  chiefly  among 
the  laity.  It  is  made  of  roots  and  herbs.  This  preparation  was  first 
exploited  by  the  late  Dr.  J.  Marion  Sims,  who  claimed  that  it  had 
produced  wonderful  results  in  the  treatment  of  syphilis  in  Southern 
negroes.  The  ibl lowing  is  a  modification  of  the  prescription  of  Dr. 
McDade,  in  whose  practice  Dr.  Sims  first  saw  it  used : 

I^.  Ext.  smilacis  sarsaparilhe,  fl., 
Ext.  stillingia  sylvat.,  fl., 
Ext.  kappaj  minoris,  fl., 
Ext.  phytolaccse  decand.,  da,  f .sij  ; 

Tinct.  xanthoxylon  carolin.,  fsj. — M. 

Take  a  tea-spoonful  in  water  three  times  a  day  before  meals,  and  grad- 
ually increase  to  table-spoonful  doses. 

I  have  seen  many  patients  who  have  taken  this  remedy  at  the  advice 
of  physicians  and  of  their  own  accord,  and  have  never  seen  it  produce 
the  slightest  antisyphiiitic  effect.  In  some  cases  it  seemed  to  exert  a 
mild  tonic  action,  and  in  others  produced  a  pleasing  jnirgativc  effect. 
It  is  a  remedy  in  high  esteem  among  some  syphilitic  cranks,  who, 
though  cured,  will  persist  in  swallowing  drugs.  I  have  known  it  to 
be  prescribed  as  a  placebo  in  the  intermissions  of  a  mercurial  course. 
Doing  no  harm,  it  can  do  little  good,  and  the  human  race  will  not  be 
the  loser  when  this  compound  shall  have  had  its  day. 

As  an  adjuvant  in  the  treatment  of  syphilis  the  fluid  extract  of  coca 
is  a  very  valuable  agent.  It  is  in  no  sense  a  speciHc,  and  its  beneficial 
action  consists  in  its  marked  tonic  effect  upon  the  heart,  capillaries,  and 
nervous  .'system,  and  ujion  nutrition  in  general.  In  an;vmia  and  cachexia 
and  in  the  adynamic  condition  occasionally  iniluced  by  mercury  antl 
iodide  of  potassium  it  sometimes  works  wondei's.  In  .some  cases  I  have 
seen  it  induce  a  condition  of  health  by  which  mercury,  which  at  first  was 
badly  borne,  iHTonie  tolerated  and  curative.  In  malignant  precocious 
.syphilis  it  acts  well  by  improving  the  general  nutrition.  It  is  very 
often  beneficial  to  ]iatients  addicted  to  alcoholics,  and  it  may  then 
take  the  place  of  those  stimulants.  My  favorite  prescriptions  are  as 
ibl  lows : 
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I^.  Fl.  t'xt.  orvtliroxyloii  cocas,  f'.^ij  ; 

Tinct.  ciiK'lion.  coinp., 

TiiK't.  gentian.  <'(»inj).,  ud.   f.^ij. — M. 

Sig".  Two  tea-spoonfuls  in  a  wine-glass  of  water  three  times  a  day,  an 
hour  after  meals. 

I^.  Fl.  ext.  erythroxylon  cocse,  f  ^ij  ; 

Tinct.  gentian,  comp., 

Tinet.  cinehon.  comp.,  (7(7.   f.^j  ; 

Elix.  ealisayse,  f.5iv. — ]\I. 

Sig.  One  table-spoonful  in  a  wine-glassful  of  water  three  times  a  dav, 
one  hour  after  meals. 

The  the  Mariani  is  a  very  reliable  preparation  of  coca,  being  prac- 
tically a  fluid  extract.  In  some  cases  this  preparation  produces  sour 
stomach,  which  may  be  obviated  by  temporarily  reducing  the  dose. 
In  others,  again,  a  sensation  of  fulness  in  the  head,  burning  of  the 
eyes,  and  buzzing  in  the  ears — in  fact,  a  sensation  of  mild  intoxica- 
tion— may  be  produced.  Under  these  circumstances  the  dose  shoiild 
be  reduced. 

The  use  of  bichromate  of  potassium  in  syphilis  is  only  to  be 
mentioned  and  condemned. 

The  Inunction  Method. 

The  inunction  treatment,  ^vhich  consists  in  rubbing  into  the  skin 
metallic  mercury  or  some  mercurial  preparation,  mixed  or  suspended 
in  a  fatty  vehicle,  is  the  oldest  method  known,^  and  is  the  one  con- 
cerning which  the  testimony  of  all  physicians  is  that  it  is  the  most 
active,  sure,  and  rapid  in  its  effects  of  any  mode  of  administering 
mercury.  The  objections  to  it  are  that  it  is  dirty,  unpleasant,  and  dis- 
agreeable ;  that  it  soils  the  skin  and  the  patient's  linen  and  the  bed- 
clothes ;  that  it  necessitates  time  and  trouble  in  its  use,  and  subjects 
the  patient  to  the  risk  of  exposure.  For  these  reasons  it  is  repugnant 
to  many  patients,  particularly  to  women.  Some  claim  that  the  method 
is  unscientific  and  not  exact,  which  may  be  true,  but  it  is  efficacious. 
Many  authors  lay  particular  stress  npon  the  occurrence  of  stomatitis 
from  the  employment  of  this  method,  and  give  their  readers  the 
impression  that  this  danger  is  inevitable.     Such  statements  are  either 

^  Mercurial  inunction  was  used  at  the  very  earliest  period  of  the  authentic  history 
of  syphilis.  In  Douglas's  Biblincjraphica  Anatomica,  Lyons,  1734,  it  is  said  that  Beren- 
garius  was  the  discoverer  of  its  merits,  as  shown  by  the  following :  "  Jacobus  Berengarius 
Carpensis  ita  dictus  a  Carpi  civitate  in  Italia  ....  inunctions  ex  hydrargyro  in  cura, 
luis  venerepe  primus  fuit  inventor  illoque  solo  qusestu  mire  oppulentus  redditus  est." 
Also  in  Joseph  Griinpeck's  Tractatus  de  Pestilentkdi  Scorra  sive  mala  de  Frunzos,  1496,  mer- 
curial ointment  for  the  cure  of  syphilis  is  mentioned,  as  well  as  a  gargle  to  be  used  in 
case  of  salivation. 
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based  upon  the  want  of  a  thorough  knowledge  of  this  method  of  treat- 
ment and  of  its  technique,  or  upon  results  which  have  followed  it*  care- 
less and  intemperate  use. 

Inunction  treatment  of  syphilis  by  mercury  has,  particularly  within 
the  jiast  ten  years,  come  into  more  general  use  and  favor,  and  the  pres- 
ent indications  are  that  it  will  be  more  and  more  widely  adopted  than 
heretofore,  not  only  as  an  adjuvant,  but  also  as  the  regular  system 
of  cure.  A  very  noteworthy  fact  to  be  gleaned  from  the  words  and 
writings  -of  the  most  advanced  syphilographers  is,  that  they  are  grad- 
ually losing  faith  in  mercury  by  mouth-ingestion  as  the  regulation 
method  of  treatment,  and  are  using  mercurial  inunctions  much  more 
frequently  and  for  much  longer  periods  than  they  did  in  former  years. 
The  fear  which  was  once  so  general  as  to  the  use  of  mercurial  frictions 
has  very  largely  passed  away,  and  confidence  in  this  method  is  gradu- 
ally extending.  This  is  largely  due  to  the  fact  that  our  knowledge  of 
syphilis  is  more  precise  and  extended  than  in  former  days,  and  that  we 
are  better  able  to  determine  the  conditions  produced  by  the  disease,  and 
also  the  morbid  states  actually  caused  by  the  improper  use  of  mercury. 
The  indications  to-day  are,  that  this  mode  of  treatment  will  ultimately 
supplant  in  a  general  way  the  other  modes,  though  mouth-ingestion 
Avill  of  necessity  be  used  in  very  many  cases  under  certain  conditions 
as  a  method  of  expediency,  and  fumigation  will  still  be  employed,  and 
injections  given  according  to  the  varying  condition  and  peculiar  neces- 
sities of  the  cases. 

It  is  a  mistaken  idea  that  most  patients  will  not  undergo  the  inunc- 
tion cure.  There  are  those  who,  by  reasons  of  indiiference  and  of  the 
drawbacks  incident  to  the  method,  and  for  prudential  considera- 
tions, may  be  unwilling  or  unable  to  submit  to  it.  But,  on  the 
other  hand,  I  have  found,  and  others  have  found  and  will  find, 
that  if  the  advantages  of  the  treatment  are  clearly  and  conspicuously 
presented  to  the  patient,  he — or  even  she — will  usually  adopt  it.  It  is 
also  a  mistake  to  think  that  intelligent,  Avell-to-do  patients  will,  as  a 
rule,  refuse  this  method  of  treatment.  They  of  course  would  prefer 
the  simple  and  expeditious  method  of  mouth-ingestion,  but  when  they 
are  told  of  the  great  and  paramount  advantages  of  the  inunction 
method,  of  the  immunity  from  present  discomfort  and  sutlering  which 
it  offers,  and  the  future  cure  which  it  renders  so  probable,  they  very 
generally  consent  to  undergo  it.  Indeed,  in  my  experience  it  is  much 
easier  to  obtain  the  consent  of  patients  in  the  upper  walks  of  life  to 
submit  to  and  fi)llow  up  the  inunction  cure  than  it  is  to  deal  with 
patients  in  a  lower  sphere  of  life.  Intelligent  people,  having  syphilis, 
as  a  rule  realize  the  jeopardy  that  they  are  in,  and  are  willing  to 
submit  to  much  discomfort  and  annoyance,  ]irovideil  they  have  a 
reasonable  hope  that  they  are  to  be  the  gainers  thereby.     On  the  other 
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hand,  it  is  aliimst  a  liditdcss  (ask  I'oi'  tiic  [)hysician  to  treat  patients  who 
are  not  intelli^-ent  and  wliose  sanitary  snrronndinirs  are  not  good.  In 
dis[)ensary  practice  it  is  often  hard  work  to  make  patients  nse  their 
innnetions,  and  in  hos[)itals  tlie  niercnrial  friction  should  be  adminis- 
tered by  the  orderly  or  nurses,  for  as  a  rule  the  patient  will  make  away 
with  his  packet  of  mercurial  ointment,  and  little  if  any  of  it  will  reach 
his  skin. 

Though  many  authors  have  written  in  favor  of  the  inunction  treat- 
ment, it  must  be  conceded  that  the  writings  of  Signunid  ^  have  done 
most  to  popularize  the  method,  to  rid  it  of  its  dangers,  and  to  place  its 
enijiloyment  upon  a  safe  and  scientific  basis.  In  earlier  days  the 
method  was  followed  in  a  crude  and  even  reckless  manner,  and  as 
much  harm  as  good  resulted  from  its  use.  A  quotation  from  Brandis  ^ 
will  be  of  interest  in  this  connection.  He  says :  "  Formerly,  indeed, 
the  dread  of  inunction  was  well  grounded  :  let  us  consider  how  ])atients 
were  treated  who  were  obliged  to  inidergo  this  course.  For  weeks  at  a 
time  they  remained  shut  up  in  hot  chambers  filled  with  mercurial  vapor. 
The  ingress  of  fresh  air  was  carefully  avoided,  and  merely  starvation 
diet  was  allowed.  Nevertheless,  surprising  cures  often  took  place, 
which  caused  so  much  the  more  astonishment  as  the  most  desperately 
obstinate  and  severe  cases  were  selected.  But  what  results  were  not 
produced !  Salivation,  mercurial  fever,  wasting  of  the  tissues,  even 
death  itself,  not  infrequently  followed."  Sigmund's  dictum  was  as 
follows  :  "  In  the  treatment  of  syphilis  we  not  only  do  not  require  the 
manifestation  of  mercurial  poisoning,  but  we  cure  venereal  disorders 
more  surely  in  proportion  as  we  guard  the  body  from  such  mani- 
festations." 

In  adopting  the  inunction  method  many  considerations  should  be 
borne  in  mind.  In  the  first  place,  it  is  absolutely  essential  that  the 
hygienic  surroundings  of  the  patient  should  be  in  a  satisfactory  con- 
dition. He  should  have  plenty  of  fresh  air  and  good,  generous  food,  and 
should  be  comfortably  situated  at  his  home.  He  should  be  as  free  as 
possible  from  mental  and  physical  strain,  and  should  have  ample  time 
for  exercise,  rest,  recreation,  and  sleep.  While  undergoing  this  course 
of  treatment  he  should  use  every  effort  to  keep  his  health  and  nutrition 
at  as  high  a  standard  as  possible,  and  to  keep  himself  from  hurry, 
bustle,  anxiety,  care,  worry,  and  mental  over-strain.  He  should  eat 
such  food  as  will  nourish  best,  and  avoid  all  that  taxes  his  digestive 
powers.  He  should  be  careful  to  avoid  all  beverages  which  tend  to 
derange  the  stomach  or  cause  diarrhoea.  Exposure  to  cold  and  damp- 
ness must  be  carefully  guarded  against,  and,  though  an  abundance  of 
fresh  air  is  necessary,  ample  protective  clothing  must  be  worn.     In 

^  Die  Einreibunc/scur  mil  grauer  QuecksUhersalhe  bei  Syphilisformen,  Vienna,  1878. 
*  Principles  of  the  Treatment  of  Syphilis,  Dublin,  1882. 
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winter  flannel  should  l)e  worn  next  to  the  skin,  and  his  hetl-room 
should  be  well  ventilated  and  kept  at  a  temperature  of  about  05° 
Fahr.  ISIoderate  exercise  is  to  be  commended,  but  violent,  excessive, 
or  exacting  physical  exertion  (the  so-called  athletic  sports)  is  to  be  con- 
demned. As  a  general  rule,  if  the  condition  of  the  case  is  not  urgent 
and  will  admit  of  it,  it  is  well  during  periods  of  severe  cold  and  great 
dampness  to  omit  the  inunctions  if  the  patient  is  obliged  to  be  out  of 
doors,  and  also  during  periods  of  intense  heat  in  the  city.  There  is  a 
prevailing  opinion  among  the  profession  and  the  laity  that  persons 
undergoing  an  inunction-cure  are  to  an  unusual  degree  liable  to  take 
cold.  It  is  well  always  to  see  that  these  patients  are  not  unduly  exposed 
and  that  they  are  properly  protected,  but  as  I  look  back  I  can  recall 
manv  patients  of  the  out-door  dispensary  class  who,  despite  warning, 
exposed  themselves  to  cold  while  using  the  inunctions.  On  this  sub- 
ject Raphael,'  who  had  a  large  out-door-poor  service  for  many  years  at 
Bellevue  Hospital,  says  :  "  As  regards  the  danger  to  patients  of  taking 
cold  during  its  employment,  all  I  can  say  is  that  I  have  repeatedly  seen 
patients  come  to  my  out-patient  clinic  with  a  considerable  amount  of 
the  mercury  rubbed  in  upon  their  person,  without  the  least  harm  result- 
ing therefrom  (though  they  were  cautioned  against  such  a  course),  evi- 
dently having  gone  about  in  that  condition  for  days  without  washing 
oflP  the  ointment,  many  of  these  patients  being  insufficiently  clothed  at 
that."  Mv  experience  in  the  same  syphilitic  service  many  years  ago 
was  precisely  like  that  of  Dr.  Raphael.  Brandis  very  pertinently  says 
on  this  subject :  "  Excessive  dread  of  catching  cold,  even  at  the  present 
dav  so  widely  disseminated,  causes  frequently  great  harm.  Of  course 
every  intelligent  patient  will  protect  himself  from  cold  ;  but  we  fre- 
quently meet  with  people  who  make  themselves  ill  by  carrying  their 
precautions  too  far." 

The  most  reliable  and  efficient  preparation  of  mercury  for  the 
inunction  cure  is  the  officinal  mercurial  or  blue  ointment — unguen- 
tum  hvdrargyri — of  a  strength  of  50  per  cent.,  as  a  rule.  In  some 
cases  the  mild  ointment  (25  or  30  per  cent.)  may  be  used.  It  is  most 
important  that  this  preparation  shall  be  well  made  and  j^erfectly 
fresh.  It  is  not  sufficient  simply  to  order  the  blue  ointment,  but 
the  patient  should  be  impressed  with  the  necessity  of  obtaining  a 
perfectly  pure  preparation,  and  should  be  particularly  instructoil  t«> 
purchase  it  of  only  reliable  apothecaries  who  frequently  renew  their 
stock.  Many  instances  of  irritation  of  the  skin  are  due  solely  to  the 
rancidity  of  tlie  ointment  rubbed  in.  The  matter  of  the  dose  should 
be  carefully  looked  after,  so  that  absolute  prei^ision  is  obtaineii.     Some 

'  "On  some  Practical  Points  in  the  Treatment  of  Syphilis  with  Inunction  of  Mer- 
cury," N.  Y.  Med.  Journal,  March  6,  1SS6. 
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authors — and  anioiii;-  tliciii  ( 'liciiiinadc' — think  tliat  hnudinc  is  to  he 
preferred  to  hird  in  the  niamifactnre  of  mercurial  ointment — an  opin- 
ion with  which  I  must  empliatically  differ.  I  luul  some  mercurial 
ointment  thus  prepared,  and  it  was  pronounced  by  patients  who  were 
hy  no  means  faultfinding  to  be  very  unsatisfactory,  in  being  less 
readily  rubbed  in  and  being  sticky,  gummy,  and  much  less  effective 
and  absorbable  than  the  officinal  ointment. 

The  oleates  of  mercury  have  not  realized  the  ho})es  that  were  for- 
merly entertained  as  to  their  ultimately  taking  the  place  of  blue  oint- 
ment in  the  treatment  of  syphilis.  In  the  form  of  20  and  30  per  cent, 
preparations  the  oleate  of  mercury  is  very  irritating  to  the  skin,  even 
more  so  than  blue  ointment.  My  colleague,  Dr.  Bumstead,  used  with 
preference  equal  parts  of  20  per  cent,  oleate  of  mercury  and  simple 
cerate,  which  is  an  unirritating  preparation.  Of  late  years  I  have 
used  a  combination  of  the  oleate  of  similar  strength  and  proportion 
with  vaseline.  Schwimmer^  uses  15  grains  of  oleate  of  mercury 
(20  per  cent.),  mixed  with  30  grains  of  vaseline — a  quantity  which 
he  orders  for  one  rubbing.  The  oleate  of  mercury,  however  com- 
bined, is  rather  more  apt  to  irritate  the  skin  than  blue  ointment,  and 
must  be  used  with  much  caution  and  with  not  too  much  friction.  It 
is  at  best  a  less  reliable  and  efficient  preparation  than  blue  ointment, 
and  should  be  reserved  for  over-fastidious  patients.  As  a  remedy  for 
general  medication  in  syphilis  it  has  little  to  commend  it,  and  as  an 
agent  for  local  or  regional  treatment  it  is  far  inferior  to  white  preci})i- 
tate  ointment  or  ointments  made  of  several  other  mercurial  preparations, 
notably  the  protoiodide,  the  deutoiodide,  the  tannate,  salicylate,  and  the 
bichloride. 

In  general,  the  quantity  of  mercurial  ointment  advised  by  writers 
is  too  large.  It  is  essential  for  the  successful  treatment  of  syphilis  to 
avoid  the  two  extremes  of  very  large  and  very  small  doses.  Xo  arbi- 
trary rules  can  be  laid  down,  but  general  principles  may  be  stated,  and 
by  them  a  physician  must  judge  how  much  of  this  remedy  he  shall 
prescribe.  It  is  important  to  remember  that  in  general  city  practice 
(the  patients  being  usually  of  the  active,  busy  order)  a  rather  smaller 
quantity  should  be  used  than  we  should  employ  upon  one  who  has  the 
opportunity  of  recreation  away  from  home  and  its  cares.  Fournier^ 
says  that  Doyon  has  been  able  to  use  5  drachms  of  mercurial  oint- 
ment at  the  Uriage  Thermal  Springs  in  combination  with  the  waters, 

^  "  De  I'Emploi  de  la  Lanoline  comme  Vehicule  de  I'Onguent  napolitain  dans  le 
Traitement  de  la  Syphilis,"  Gazette  hebdom.  des  Sciences  med.  de  Bordeaux,  1887,  viii.  p. 
433,  et  seq. 

"  Die  Grundlinien  der  Heutigen  Sypkilis-therapie,  Hamburg,  1888,  p.  51. 

^  "  De  I'Emploi  des  Frictions  mercurielles  dans  le  Traitement  de  la  Syphilis," 
Union  medicate,  June  11,  1891. 
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and  at  other  thermal  s[)ring.s  larger  quantities  of  the  ointment  can  be 
used  than  at  home.  I  have  been  able,  the  necessity  existing,  to  use 
at  our  seaside  resorts,  the  patients  taking  daily  hot  salt-water  baths, 
quantities  of  mercurial  ointment  which  at  home  would  be  harmful. 
So  that  we  must  remember  that  there  is  an  average,  fairly  large  dose 
for  a  jiatient  who  is  at  a  watering-place  or  a  rural  abode  of  recreation, 
and  another  and  smaller  dose  for  those  who  have  to  stay  at  home,  and 
who  cannot  throw  off  their  social  or  business  cares,  but  are  confined  to 
the  daily  treadmill  of  city  life. 

In  general,  for  adult  recreating  patients  following  hygienic  rules 
60  grains  of  mercurial  ointment  may  be  employed  for  each  friction. 
This,  as  a  rule,  will  be  well  borne  by  a  man  of  good  physique  and 
average  build,  but  it  would  be  too  large  for  a  thin,  spare  man  of 
weakly  constitution.  At  thermal  springs  as  much  as  120  grains  are 
sometimes  used  in  their  "  lightning  cures,"  but  such  quantities  are 
scarcely  called  for,  and  should  only  be  used  with  the  greatest  care 
and  circumspection. 

For  general  practice  the  average  dose  of  blue  ointment  may  be 
stated  at  from  20  to  45  grains,  a  larger  dose  being  used  upon  robust 
and  well-developed  patients,  and  a  smaller  one  upon  those  of  thin  and 
flabby  structure.  The  early  rubbings  are  largely  tentative,  with  a 
view  of  gauging  the  patient  and  the  dose.  The  inunction-treatment 
should  never  be  begun  in  a  careless  manner.  The  case  being  a  suit- 
able one,  two  or  three  frictions  of  30  grains  each  may  be  tried  and  the 
effect  watched.  Some  patients  bear  these  inunctions  when  of  generous 
quantity  wnth  remarkable  tolerance  for  very  long  periods ;  othere^ 
amiin,  show  evidence  contraindioatincr  their  use  after  from  three  to 
six  rubbings.  Therefore,  the  physician  should  have  his  patient  well 
in  hand,  and  watch  him  very  carefully  every  day  or  two  until  he  has 
been  under  the  treatment  for  at  least  two  or  three  weeks.  As  the 
frictions  are  given  and  benefit  is  evident,  the  dose  may  be  increasetl 
to  40  or  45  grains  of  the  ointment ;  and  in  general,  for  regular  routine 
treatment,  this  quantity  will  be  found  am]ilo,  but  in  emergeneies  and 
exigencies  a  larger  quantity  will  be  required.  While  the  patient  is 
under  this  treatment  (the  general  and  special  condition  being  favorable) 
the  physician  must  watch  and  question  him,  to  learn  that  ho  feels 
stronger  and  even  gains  weight,  which  is  very  common  when  this 
treatment  is  beneficial,  and  is  really  one  of  the  fii'st  signs  of  improve- 
ment, or  that  he  los(^s  fl(>sh  ;  that  his  strength  is  satisfactory  ;  that  his 
appetite  is  good  and  digestion  perfect ;  that  ho  has  no  elevations  or 
oscillations  of  temperature ;  that  he  sleeps  well  at  night  and  awakes 
refreshed  ;  and  tliat  ho  is  in  no  manner  troubloil  with  any  nervous 
symptoms,  even  slight.  If,  in  short,  a  man  siiows  evidence  of  doing 
well,  has  no  mouth,  stomaoii,  or  intestinal  troubles,  and  it  is  evident 
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that  his  lesions  and  syniptdiiis  arc  hciiiti;  bettered,  the  physician  may 
know  that  he  is  on  the  ritiht  track,  and  shonld  i^o  ahead,  l>nt  slioukl 
always  be  on  the  lookont  Ibr  the  month  and  the  gastro-intestinal  tract. 
M'hcn  mercury  is  thus  introducfKl  through  the  skin,  it  is  thought  that 
it  enters  not  by  the  huigs,  but  by  way  of  the  sweat,  hair,  and  sebaceous 
folliek»s  into  the  lymph-spaces,  and  then  it  becomes  albuminized  and 
ready  for  absorption.  We  then  have  the  stomach  free  for  food, 
tonics,  or  the  iodide  of  potassium  if  it  is  indicated.  Thus  we  may 
imj)rove  digestion  and  nutrition  by  agents,  such  as  iron,  quinine, 
strvciinine,  coca,  hypophosphites,  etc.  This  coincident  tonic  course  is 
often  very  beneficial  in  improving  the  condition  of  the  svphilitically 
affected  tissues,  and  in  rendering  them  more  amenal>le  to  the  specific 
action  of  the  mercury.  In  this  connection  it  is  to  be  prominently 
remembered  that  a  decided  tonic  action  is  produced  by  generous, 
nutritious  diet,  which  does  so  much  to  engraft  upon  the  tissues  the 
power  of  resistance  to  the  syphilitic  poison.  This  fact  has  recently 
been  well  brought  out  by  Dymnicki,^  who  strongly  advises  quinine  in 
weak  and  debilitated  syphilitic  persons  whose  temperature  and  weight 
are  subject  to  great  oscillations.  By  its  use  the  bodily  weight  is  increased 
and  general  improvement  follows.  Dymnicki  found — and  my  experi- 
ence is  in  accord  with  his — that  in  many  cases  the  use  of  quinine 
enables  us  to  increase  the  quantity  of  mercurial  ointment.  Schwimmer^ 
advises  in  weakly  and  anaemic  persons  a  preliminary  course  of  the  svrup 
of  iodide  of  iron  before  beginning  the  inunction  treatment.  In  my 
own  practice  I  have  often  derived  benefit  from  a  similar  course.  • 

The  next  consideration  is  the  preparation  of  the  skin  for  the  inunc- 
tion treatment.  The  circumstances  and  conditions  are  rather  different 
when  the  treatment  is  received  at  home  from  that  administered  at 
thermal  baths  and  at  health  resorts.  AVhen  the  patient  undergoes  the 
frictions  at  home  he  must  first  have  a  local  or  general  bath.  As  a  rule 
in  city  life,  the  inunctions  are  of  necessity  taken  in  the  evening,  whereas 
in  health  resorts  it  is  well  that  they  should  be  taken  in  the  morning. 
The  home  patient  may  take  a  bath  at  a  temperature  of  96°  to  98°  F., 
after  which  he  should  be  well  rubbed  ^vith  a  towel.  When  possible,  in 
warm  weather  one  or  two  Turkish  baths  a  week  may  be  taken  in  alter- 
nation with  the  regular  baths.  But  of  these  baths  the  physician  must 
be  very  watchful,  and  if  they  in  any  way  tend  to  debilitate  the  patient, 
who  under  the  circumstances  sleeps  poorly  and  awakes  unrefreshed,  stiff, 
and  weak,  they  should  be  discontinued.  Under  these  circumstances, 
and  when  it  is  impossible  to  have  bathing  facilities,  the  part  to  be 

'  "Action  of  Quinine  in  some  (yrave  Cases  of  Syphilis  treated  b_v  Inunction,  affect- 
ing Temperature,  Pulse,  and  Weight  of  Body,"  Gaz.  Lek.  Warszawa,  1889,  2,  8,  ix.  p. 
388,  €t  seq. 

'^  Loe.  ci(.,  p.  79. 
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anoiiitod  should  be  carefully  Avaslied  witli  warm  water  aud  ^>uap,  and 
then  sponged  with  a  2  or  3  per  cent,  solution  of  carbolic  acid.  This 
latter  application  should  also  always  be  used  after  the  general  bath. 
By  strict  attention  to  the  aseptic  condition  of  the  skin  we  can  almost 
always  avoid  dermal  inflammatory  complications.  When  it  is  urgently 
necessary  to  treat  parts  covered  with  hair,  they  may  be  clipped,  or  even 
shaved,  and  then  thoroughly  washed  with  the  carbolic  solution.  Upon 
parts  sparsely  supplied  with  hairs  great  care  should  be  taken  that  an 
aseptic  condition  be  produced.  By  means  of  this  care  many  unpleasant 
drawbacks  may  be  avoided. 

It  is  always  best  that  the  inunctions  should  be  made  Iw  a  profes- 
sional rubber  or  a  trained  nurse,  if  possible.  If,  owing  to  circum- 
stances, the  patient  must  be  his  own  rubber,  he  should  be  made  clearly 
to  understand  the  technique.  In  the  first  place,  the  physician  must  see 
that  the  dose  is  made  precise,  and  if  the  ointment  is  put  up  in  packets 
of  oiled  paper  allowance  must  be  made  for  the  loss  occasioned  by  the 
adherence  of  some  of  the  ointment.  Then  no  glove  or  pads  or  pro- 
tective coverings  to  the  hands  should  be  used.  It  is  a  mistaken  idea 
that  persons  administering  the  inunctions  are  liable  to  salivation,  for 
they  are  not,  provided  they  take  ordinary  precautions.  I  have  employed 
many  trained  rubbers  and  nurses  in  this  treatment,  and  I  have  never 
seen  any  untoward  condition  of  the  hands  result.  Brandis,  Wilson,^ 
and  others,  who  have  had  much  experience  at  Aix-la-Chapelle  and  at 
our  own  Hot  Springs  of  jVrkansas,  also  speak  of  the  immunity  to  local 
and  general  mercurialization  enjoyed  by  professional  rubbers.  The 
simple  procedure  of  anointing  the  hands  with  oil  or  with  a  stiff  simple 
cerate,  or  even  with  soap,  will  effectually  prevent  the  absorption  of  the 
mercurial  ointment. 

The  ointment  should  be  divided  into  several  portions,  and  each  one 
should  be  firmly  rubbed  into  the  skin,  em}>loying  the  two  palms  when 
the  anatomical  arrangement  of  the  parts  will  admit  of  it.  Combined 
with  the  friction,  a  moderate  amount  of  massage  may  be  practised.  In 
this  way  all  the  ointment  must  be  rubbed  in,  so  that  no  lumps  are  left, 
and  the  surface  of  the  skin  will  then  look  as  if  it  had  been  lightly  pot- 
leaded.  As  a  general  rule,  from  twenty  to  thirty  minutes  are  ntx>essary 
for  an  inunction.  After  this  operation  suitable  night-clothes  should  be 
]>ut  on  \o  ]>rotect  the  bed-linen,  and  the  patient  should  retiiv.  When 
the  ))reliminary  general  bath  cannot  be  taken,  it  is  well  to  let  the 
patient  drink  directly  after  the  rubbing  a  pint  or  more  of  j>ure  hot 
milk,  and  then  cover  himself  up  well  with  blaidvcts  in  order  to  indiuv 
perspiration.  According  to  his  case  and  to  the  whim  of  the  patient,  hot 
lemonade  or  hot  tea  (and  in  some  cases  a  little  brandy,  whiskey,  or  gin 
may  be  added)  may  betaken  to  ]>roduce  diaphoresis  after  the  inunt-tion. 
'  "Oil  the  TrfiUmont  of  Syphilis,"  LunccI,  March  27  and  April  5,  1SS6. 
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F(ir  this  piir[>(»s('  liypotk'i'iuic  iiijcctioii.s  of  pilociirjtiiic  have  been  used, 
but,  according  to  my  observation,  they  are  not  beneficial  in  any  way. 
Lewin  and  Zeissl  also  fonnd  pilocarjMne  inefficient,  and  even  harmfhl, 
in  the  treatment  of"  sy[)hili.s. 

At  thermal  springs  the  patient  has  his  hot  bath  early  in  the  morn- 
ing, then  his  inunction,  followed  by  a  period  of  repose  and  sweating. 
After  that  he  is  ready  for  his  walk,  and  during  the  day  may  })artake 
of  the  mineral  waters  of  the  place.  In  my  judgment  (as  I  state  else- 
where), no  specific  effect  is  produced  by  the  waters,  either  taken  inter- 
nally or  used  for  baths,  at  the  Hot  Springs  of  Arkansas,  at  Aix-la-Cha- 
pelle,  or  at  any  other  tliermal  resort.  The  beneficial  effect  is  largely 
derived  from  a  variety  of  conditions,  such  as  climate,  rest,  recreation, 
and  abstinence.  It  is  very  certain  that  at  all  springs  and  health  resorts 
the  inunction  treatment,  vigorously  pushed,  is  well  supported.  This 
applies  to  patients  who  pursue  the  method  at  our  seaside  resorts  and 
use  hot  salt-water  baths,  and  also  those  at  thermal  and  mineral  springs. 
The  same  tolerance  of  mercury  may  be  obtained  in  the  mountains  and 
in  rural  districts  if  patients  are  subjected  to  rigid  rules  of  hygiene  and 
rey^imen.  It  is  a  matter  of  congratulation  that  at  our  own  Richfield 
Springs  all  the  benefits  so  much  vaunted  at  Aix-la-Chapelle  and 
Uriage  may  be  obtained.  When  patients  are  stopping  at  sulphur 
or  mineral  springs  they  instinctively  desire  to  drink  the  waters,  but 
they  should  do  so  only  under  medical  advice  and  supervision.  It  is 
claimed  that  sulphur  waters  exert  a  depurative  action  and  carry  off  the 
mercury  and  effete  products  through  the  kidneys  and  intestines.  This 
contention  is  not  clearly  settled ;  therefore  I  usually  tell  patients  to  try 
the  sulphur  Avaters  in  moderation,  and  if  they  agree  with  them  and 
they  are  semingly  benefited,  they  may  continue  their  use.  But  very 
often  these  waters  produce  dyspepsia  and  gastro-intestinal,  and  even 
cystic,  irritation,  and  it  is  necessary  to  abandon  them.  The  other 
mineral  waters  at  our  resorts  should  be  employed  only  under  proper 
advice. 

Among  many  of  the  laity,  and  among  some  physicians,  there  is 
an  impression  that  the  use  of  sulphur  baths  and  waters  internally 
may  have  an  influence  in  rendering  evident  a  latent  or  dormant  syph- 
ilitic condition,  and  some  physicians  at  the  thermal  springs  put  their 
patients  through  what  they  term  a  test  or  proof  cure  or  treatment.  In 
my  judgment,  this  opinion  is  incorrect,  and  I  agree  with  Spillman,' 
Brandis,  and  others  that  the  instances  in  which,  after  sulphur-water 
treatment,  a  latent  syphilis  is  called  into  activity  are  either  mere  coin- 
cidences or  the  result  is  due  to  the  same  influences  which  ordinary  vapor 

' "  Influence  des  Eaux  sulphiireuses  dans  le  Traitement  de  la  Syphilis,"  Gomptes  Ben- 

dus  de  la  Socieie  de  Medecine  de  Nancy,  1882. 


84  SYPHILIS. 

or  hot-water  baths  may  produce.  It  has  been  claimed  by  Giintz^  and 
others  that  the  waters  and  salts  of  sulphur  springs  may  be  used  with 
benefit  in  combination  with  the  inunction  treatment  followed  at  patients^ 
homes.  I  have  given  this  method  a  careful  trial,  and  I  have  seen  it 
followed  in  the  })ractice  of  other  physicians,  and  my  opinion  is  that 
no  perceptible  good  is  gained,  though  much  trouble  and  expense  is 
entailed.  In  every  large  city  the  facilities  for  obtaining  sulphur  baths 
are  ample,  and  it  is  advisable  in  those  cases  in  which  the  inunctions 
seem  to  be  backward  in  their  effects  to  allow  the  patient  to  take  a  few 
of  them  as  an  experiment.  In  general,  one  or  two  sulphur  baths  a 
week  during  an  inunction  treatment  may  be  a  benefit.  They  certainly 
have  a  decidedly  happy  moral  effect  on  some  patients.  In  cases  of 
ulcerative  lesions  particularly,  and  also  in  those  of  the  papular  and 
tubercular  forms,  sulphur  baths  and  sira})le  hot-water  and  vapor  baths 
are  often  of  much  aid  by  reason  of  their  stimulation  of  the  skin. 

The  points  of  distribution  over  the  body  of  the  inunction  treatment 
deserve  careful  consideration.  Sigmund  ^  advises  the  following :  On 
the  first  day  both  legs  are  to  be  rubbed ;  on  the  second,  both  thighs  ^ 
on  the  third  day,  both  arms ;  on  the  fourth  day,  the  abdomen  and 
breast ;  and  on  the  fifth  day,  the  sides  of  the  body  and  the  gluteal 
regions.     Dr.  Bumstead  ^  preferred  the  following  order  of  applications  : 

First  evening,  to  the  buttocks. 

Second  evening,  to  the  thighs,  but  not  near  the  groins  or  scrotum. 

Third  evening,  to  the  sides  of  the  chest,  but  not  in  the  armpits. 

Fourth  evening,  to  the  internal  surfaces  of  the  arm  and  forearm. 

Fifth  evening,  to  the  back  or  belly ;  the  former  application  is  best 
made  by  an  assistant,  whose  hand  is  protected  by  a  glove.  (This  pre- 
caution is  not  necessary. — R.  W.  T.) 

Sixth  evening,  omit  the  application. 

Seventh  day,  take  a  bath  in  the  morning,  change  under-clothes,  and 
in  the  evening  resume  the  apj^lications  as  above. 

Within  the  past  ten  years  I  have  seen  the  wisdom  of,  and  the  neces- 
sity for,  a  more  extended  and  comprehensive  application  of  mercurial 
ointment  in  the  treatment  of  syphilis  ;  and  my  observations,  workotl 
out  upon  a  clinical  basis,  have  been  confirmed  by  certain  pathological 
studies  made  by  Neumann.*  This  observer  has  shown  that  several 
months  (four  to  eight)  after  the  disappearance  of  visible  syphilitic 
lesions  there  may  remain  in  the  skin  in  and  around  its  glands  and  fol- 
licles, and  around  its  vessels,  morbid  products  consisting  o^  exudation 

'  Die  EinretbuiH/scur  bci  Si/phills  in  Vcrbimlnnf)  init  Schtirfel-uxiitsern,  Dresden,  1S73. 

'  Loc.  cil.,  p.  37.  '"'  Buinstoail  and  Taylor.  Venereal  Di.<ea!>at,  1SS3,  p.  861. 

*  "  Wok'lu's  Sind  die  Anatomistlien  Voriindorunuon  dor  hietisolien  Hant  nach 
Ablanf  dor  Kliiusi'lK'ii  Krsclu'inungen,"  Wim.  ined.  U'ochenschri/i,  1885.  xxxv.,  p.  S2o^ 
et  seq. 
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evils.  This  inliltiatioii  ol'  small  round  cells  is  not  as  copi(jus  and 
oxti'iisive  as  it  is  in  very  early  syphilis,  but  its  occurrence  certainly 
shows  how  the  disease  may  remain  latent  in  the  system.  On  this 
subject  I  may  quote  with  benefit  f Vf)m  my  recent  paper :  ^  "  There  is 
one  fact  that  the  surgeon  should  always  keep  in  mind  in  the  treatment 
of  syphilis — namely,  that  all  syphilitic  lesions,  even  the  most  minute, 
are  to  be  feared  as  ])Ossible  sources  of  continuous  or  intermittent  rein- 
fection of  the  system.  The  morbid  cells  contained  in  these  lesions  are 
capable  of  great,  even  infinite,  multiplication,  and  the  so-called  syphi- 
litic relapses  are  due  to  the  continual  recurrence  of  these  cell-prolifera- 
tions, which  occur  from  morbid  foci  left  over  at  an  earlier  date.  AVhile 
all  deposits  of  syphilitic  new-growths  in  any  part  or  tissue  are  of  much 
danger  in  their  ultimate  results,  those  which  occur  in  the  lymphatic 
ganglia,  in  the  lymphatic  vessels,  and  around  blood-vessels  are  espe- 
cially so  by  reason  of  the  activity  of  growth  of  these  organs,  and  of 
their  very  ready  transposition  to  all  parts  of  the  body  by  means  of  the 
lymph-  and  blood-circulation." 

Pathological  facts  like  these  prove  to  us  very  forcibly  that  besides 
the  general  mercurial  action  through  the  blood,  we  should,  whenever  it 
is  possible,  bring  mercury  into  direct  contact  with  the  syphilitic  pro- 
cesses by  what  is  termed  the  local  or  regional  method.  For  this  purpose 
the  inunction  treatment  is  especially  adapted,  since  by  the  absorption 
of  mercury  through  the  skin  morbid  processes  there  latent  are  cured 
without  in  any  way  impairing  the  general   constitutional   results. 

It  is  very  possible  that  even  with  a  supposed  well-regidated  inunc- 
tion course  after  the  older  plans,  some  lesions  may  escape,  and  thus 
the  perpetuation  of  the  disease  be  allowed.  This  fact  is  forcibly  shown 
by  a  case  reported  by  Kobner^  in  a  valuable  paper  on  the  local  and 
regional  treatment  of  syphilis,  of  a  man  who  was  covered  with  an 
unusually  extensive  and  abundant  papular  syphilide,  who  had  upon 
the  back  a  molluscum  pendulum  as  large  as  a  nut,  upon  which  there 
were  two  papules.  After  six  weeks  of  treatment,  due  to  enormous 
induration  of  the  lymphatic  ganglia,  in  which  no  less  than  sixty 
drachms  of  mercurial  ointment  were  used,  all  the  papules  underwent 
involution  except  the  two  upon  the  molluscous  tumor,  which  had 
escaped  the  inunction  process.  This  striking  case  is  only  a  conspicuous 
example  of  wdiat  we  constantly  see  when  inunctions  are  not  universally 
made  over  the  whole  body.  Thus  even  with  toxic  symptoms  of  mer- 
curialization  present,  syphilitic  lesions  about  the  anus  and  head  and 
elsewhere,  which  have  not  been  brought  into  direct  contact  with  the 

'  "Some  Practical  Points  in  the  Treatment  of  Syphilis,"  Med.  Neics,  Dec.  7,  1889. 

"  "  Ueber  therapeutische  Verwerthung  der  localen  antisyphilitischen  Wirkung  des 
Quecksilbers,"  Tagehlatt  der  Versamml,  Deuisch.  Naturf.  und  Aerzte;  and  Deutsche  med. 
Wochemchrift,  1884,  p.  757,  ei  seq. 
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mercurial  ointuicnt,  will  very  Irequeutly  be  seen  to  persist.  Yet  in 
these  cases  the  patient  (and  I  have  very  often  found  his  physician  to 
agree  with  him)  tliinks  that  he  has  been  undergoing  a  most  thorough 
cure,  and  they  both  marvel  that  in  spite  of  such  seemingly  energetic 
measures  the  disease  should  persist. 

Therefore,  I  say  that  we  should  carry  out  the  inunction  treatment 
in  a  far  more  systematic,  thorough,  and  minute  manner  than  has  been 
generally  done.  To  tiiis  end  I  divide  the  body  into  eleven  subdivis- 
ions, each  of  which  is  to  be  submitted  to  its  own  mercurial  friction. 
They  are  as  follows : 

1.  The  neck  and  head. 

2  and  3.  The  arras,  palms,  and  axillae. 

4  and  5.  The  legs  and  soles. 

6  and  7.  The  thighs,  with  groins  and  Scarpa's  triangle. 

8  and  9.  The  breast  and  abdomen. 

10  and  11.  The  back  from  the  root  of  the  neck  to  lower  part  of 
the  gluteal  region. 

In  non-hairy  persons  there  is  little  trouble  in  anointing  the  neck. 
In  those  whose  necks  are  densely  covered  with  hair  we  may  be  forced 
to  confine  the  inunctions  to  the  parts  not  covered.  In  urgent  cases 
and  where  the  lesions  are  copious  it  is  necessary  to  have  the  hair  clipped 
or  shaved.  If  there  are  scalp  lesions  or  any  in  the  beard  an  ointment 
composed  of  white  precipitate  30  grains  and  vaseline  1  ounce  may  be 
used  freely.  In  this  case  it  may  be  well  to  make  the  regular  dose  of 
mercurial  ointment  used  elsewhere  on  the  neck  smaller.  Prior  to  rub- 
bing the  ointment  into  the  scalp  and  beard  shampoos  and  antiseptic 
lotions  should  be  used. 

It  is  important  that  the  whole  surface  of  the  arms  should  be  actetl 
upon  in  a  vigorous  manner.  If  there  are  any  lesions  of  the  palms, 
these  parts  should  receive  careful  attention,  and  in  any  case  it  is  well  to 
anoint  them  several  times  during  the  treatment.  It  is  most  important 
to  bring  the  ointment  into  contact  with  the  contents  of  the  axillae  ;  and 
this  can  be  done  with  impunity,  provided  care  is  taken  that  the  parts 
are  brought  into  an   aseptic  condition. 

The  legs  and  the  soles  should  be  well  rubbed  with  both  hands,  and 
any  lesions  upon  the  latter  parts  should  receive  especial  attention.  In 
like  manner  the  thighs  should  be  treated,  and  the  groins  and  the  sur- 
face over  Scarpa's  triangle  should  be  firmly  rubbed  for  a  sulficicnt 
time.  If  the  ganglia  in  the  groins  are  unusually  swollen,  it  may  be 
necessary  to  ap})ly  a  layer  of  mercurial  ointment  on  lint  or  one  of  the 
mercurial  plasters.  Great  care  must  be  exercised  to  keep  the  ointment 
from  the  scrotum. 

Sometimes  the  imuu-tions  produce  irritation  upon  the  breast  and 
abdomen,  and   the   method  is  pui*sued   w  itii   difticulty.      Under  these 


TJir.  (;i:si:ral  ml'thodical  rnh'AT.vi'LXT  of  .syphilis.    «7 

circ'umstauces  all   means  toward  (lie  iivoidauce  of  dermatitis  and   fol- 
licular inflammation  slionld   he  adoj)(('d. 

Patients  rarely  have  any  diilicidty  in  administering  to  themselves 
inunctions  upon  the  buttocks,  l)ut  it  is  impossible  for  them  to  reach 
their  baeks.  Therefore  it  is  necessary  to  get  outside  aid,  wliich  in 
most  cases  I  have  found  possible.  By  this  method  the  whole  body  is 
treated  in  eleven  stances.  In  many  cases,  when  we  use  from  35 
to  45  gi'ains  of  the  ointment  for  each  rubbing,  we  can  give  the 
whole  series  of  eleven  on  successive  days.  But,  as  I  have  said  before, 
we  can  never  be  positive  that  we  can  do  so ;  therefore  the  patient  must 
be  watched  and  questioned  each  day  as  to  his  condition.  In  this  way 
we  feel  our  way  along,  and  continue  or  suspend  the  inunctions  as  the 
indications  of  the  case  teach  us. 

In  giving  a  regular  treatment  by  inunctions  it  is  well  to  omit  them 
for  a  few  days,  according  to  the  indications,  and  then  to  go  over  the 
same  ground  again.  In  a  systematic  treatment  we  may  give  from  fifty 
to  eighty,  or  even  a  hundred,  inunctions  with  proper  intermissions,  and 
then  it  is  well  to  desist  for  a  short  or  long  time.  In  ordinary  cases, 
where  the  inunction  method  is  used  as  a  regular  mode  of  treatment, 
it  may  or  may  not  be  necessary  to  administer  the  iodide  of  potassium 
at  the  same  time.  In  most  cases  it  will  not  be  necessary  to  employ  a 
large  dose  of  this  salt.  But  in  old  and  untreated  cases  it  will  be  neces- 
sary to  use  stronger  doses  of  the  ointment,  perhaps  employ  them  more 
uninterruptedly,  and  combine  them  with  large  doses  of  the  iodide  given 
internally.  This  question  of  the  conjoint  use  of  inunctions  and  iodide 
of  potassium  will  be  considered  farther  on  in  the  section  upon  Special 
Medication. 

It  sometimes  happens  that  we  desire  to  keep  up  a  mild  mer- 
curial action,  and  the  circumstances  of  the  patient  will  not  admit  of 
the  employment  of  frictions.  In  these  cases  the  ointment  may  be 
spread  upon  a  canton-flannel  belt,  which  may  be  worn  around  the 
body.  In  cases  of  enlargement  of  the  spleen,  tenderness  over  the 
liver,  with  or  without  jaundice,  pain  in  the  chest  (pleuritic  or  resem- 
bling angina  pectoris),  and  in  swollen  and  painful  joints,  these  mer- 
curial bandages  may  be  employed  with  much  benefit.  This  method 
is  also  useful  in  the  treatment  of  syphilitic  infants  and  children. 

Though  the  inunction  treatment  is  uniformly  potent  and  beneficial, 
it  has  its  drawbacks  and  complications.  These  are — 1,  dermatitis  and 
follicular  inflammation  ;  2,  stomatitis  and  salivation  ;  3,  digestive  dis- 
turbances and  intestinal  complications ;  4,  sleeplessness ;  5,  inanition 
and  exhaustion  ;  6,  tendency  to  congestion  of  the  head,  heart,  and 
lungs ;  7,  tendency  to  fever  and  perspiration ;  8,  pain  in  bones  and 
joints.  Though  this  list  looks  rather  formidable,  in  actual  practice 
the  cases  are  few    in    which    it    is    necessarv   to  abandon    the   treat- 
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ment  or  in  wliicli   modifications  and  expedionts  fail  to  smooth  matters 
over. 

With  careful  antiseptic  attention  to  the  condition  of  the  skin,  and 
with  the  employment  of  fresh  and  pure  ointment,  Ave  rarely  encounter 
such  an  amount  of  inflammation  in  it  that  the  patient  is  made  to  suffer 
or  that  the  treatment  is  curtailed.  Zinc  ointment,  Lassar's  paste,  and 
dusting  powders,  with  protective  layers  of  cotton,  are  very  beneficial  in 
the  prevention  of  dermal  inflammation. 

Under  the  older  system  of  inunction,  when  a  larger  quantity  of 
blue  ointment  was  employed,  it  was  not  uncommon  to  find  mouth  and 
throat  lesions.  Wlien,  however,  the  treatment  is  carried  out  on  the 
lines  heretofore  indicated,  the  occurrence  of  salivation  will  be  rather 
rare.  Mouth  lesions  from  inunction  are  similar  to  those  produced  by 
the  internal  use  of  mercury,  with  the  exception  that  their  onset  is  more 
sudden  and  abrupt  and  their  severity  greater.  It  is  therefore  necessary 
to  follow  the  directions  already  given  in  the  matter  of  attention  to  the 
teeth,  mouth,  and  throat,  to  prevent  salivation.  It  is  also  well  to 
make  the  patient  rinse  the  mouth  well  with  solutions  of  chlorate  of 
potassium  and  alum,  and  also  with  a  mild  solution  of  sugar  of  lead  and 
acetate  of  alumina  in  peppermint-water.  This  precaution  is  particu- 
larly necessary  when  for  any  reason  we  are  compelled  to  push  the 
treatment. 

Very  often  a  reduction  of  the  dose  or  its  temporary  suspension  will 
cause  the  disappearance  of  irritability  of  the  stomach.  The  trouble 
should  also  be  treated  symptomatically.  In  like  manner,  intestinal 
irritation  should  be  treated,  and  very  often  much  benefit  will  result 
from  a  full  dose  of  castor  oil. 

In  some  cases  sleeplessness  is  but  an  ephemeral  symptom.  It  may 
persist  and  necessitate  a  suspension  or  diminution  of  the  treatment. 
The  bromides,  sulphonal,  phenacetin,  and  perhaps  morphine  and  chlo- 
ral, may  be  temporarily  resorted  to,  but  always  under  the  physician's 
knowledge  and  full  direction.  It  is  better  to  abandon  the  method  than 
use  any  of  these  drugs  for  a  long  time. 

In  women  particularly,  a  feeling  of  exhaustion  and  inanition, 
perhaps  with  digestive  disturbance,  may  complicate  the  inunction 
treatment.  The  usual  expedients  of  lowering  the  dose,  of  allowing 
intervals  of  repose,  and  of  administering  tonics,  should  be  resorted  to. 
If,  after  a  conscientious  trial  of  the  method,  these  symptoms  continue, 
it  must  be  given   uj). 

Tendencies  to  congestion  of  tiio  head,  iicart,  and  lungs  should  be 
treated  symptomatically,  and  the  frictions  carefully  pushcil  and 
Matched. 

A  feverish  condition,  with  or  without  ]>ersj>iration,  or  the  otx'ur- 
rence  of  the  last  symptom    alone,  call   for  «|uiuine  and   iron    tonics, 
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g-ciicrous  i'ood,  and  j)('i'lia])s  a  mild  malt  licjiioi',  or  even  clai'ct  or  hiii"- 
giindy   in   modci-atioii. 

Pains  in  tlie  bones  and  joints,  fixed  or  fugitive,  may  give  more  or 
less  trouble.  They  usually  pass  away  by  care  on  the  part  of  the  phy- 
sician and  patient.  I  have  met  with  several  cases,  however,  in  women 
in  which  these  symptoms  were  so  severe  that  a  discontinuance  of  the 
frictions  was  made  necessary. 

A  mild  and  continuous  mercurial  effect  may  be  produced  by  the 
application  of  plasters  of  mercurial  ointment.  This  may  be  spread  on 
chamois-skin,  and  adjusted  to  the  body  by  means  of  a  belt  made  of 
flannel  or  of  canton  flannel.  In  cases  of  lesions  of  the  spleen  or 
liver  or  of  intrathoracic  pains  in  early  syphilis  this  method  of  mild 
mercurialization  is  very  beneficial.  It  may  also  be  employed  in  cases 
in  which,  for  any  reason,  inunctions  arc  contraindicated.  In  many  cases 
of  hereditary  syphilis  mercurial  ointment  may  be  kept  continuously 
upon  one  or  more  regions  of  the  body  with  decided  benefit. 

Akin  to  this  method  of  using  mercury  is  the  application  of  mer- 
curial plasters.  The  old-time  emplastrum  de  Vigo,  in  which  Chassai- 
gnac  placed  so  much  confidence,  may  be  used,  either  in  large  plaques  or 
on  small  surfaces  for  local  treatment.  There  are  in  the  market  at  present 
several  mercurial  plasters  wdiich  are  worthy  of  use. 

This  slow  and  prolonged  treatment  is  much  extolled  by  Unna/ 
particularly  for  commercial  travellers  and  those  very  desirous  of 
secresy.  He  uses  a  mercurial  plaster-mull,  and  with  his  usual  inge- 
nuity has  devised  a  frame  of  zinc  glue  which  serves  to  keep  the  plaster 
in  place  and  to  prevent  it  from  melting  at  the  edges,  with  its  inevitable 
discoloration  of  the  skin  and  the  under-wear.  In  severe  cases  of 
paralysis,  cranial  exostoses,  etc.  Unna  girdles  the  entire  trunk  with 
his  mercurial  plaster-mull. 

A  modification  of  the  foregoing  treatment  has  recently  been  pro- 
posed by  Quinquaud,^  who  uses  a  calomel  plaster  made  as  follows : 

^.  Emplast.  diachyli,  3000  parts ; 

Hydrarg.  chlorid.  mite,  1000     " 

Ol.  ricini,  300     "     — M. 

The  plaster  is  to  be  melted,  and  to  it  added  the  calomel  suspended  in 
the  castor  oil. 

This  quantity  is  to  be  spread  upon  linen,  so  that  fourteen  strijis, 
each  nine  feet  by  seven  and  three-quarter  inches,  are  produced.     Of 

^  "  Ueber  die  Therapeutische  Verwendung  von  Salben  und  Pflastermullpriipara- 
ten,"  Berlin,  kliii.  Wochenschrift,  No.  38,  1881,  and  "Die  Medicamentosen  Leirae," 
Aerzilichen  Vereinsblatf,  1886,  No.  176. 

^  "  Traiteraent  de  la  Syphilis  par  le  Sparadrap  an  Calomel,"  Bulletin  de  la  Societe 
frnncnise  de  Dermatohgie  et  de  S>/pJulogniphie,  1890,  p.  63,  et  seq. 
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this  plaster  a  square  of"  two  and  a  half  inehes  eontains  18  grains  of 
calomel.  Analysis  of  the  urine  of  patients  treated  with  this  plaster 
showed  the  presence  of  mercury  in  from  six  to  ten  days.  The  plaster 
is  to  be  applied  over  the  region  of  the  spleen,  the  skin  having  pre- 
viously been  carefully  washed.  It  may  be  applied  elsewhere  upon  the 
body,  with  a  view  to  its  general  mercurial  effect  and  also  for  the  cure 
of  local  lesions.  Quinquaud  says  that  the  use  of  this  plaster  is  free 
from  danger  and  inconvenience,  and  that  by  its  use  mercury  is  slowly 
and  surely  introduced  into  the  system.  My  own  experience  with  it 
is  not  large,  but  I  regard  it  as  a  useful  addition  to  our  therapeutic 
measures. 

Within  the  past  decade  a  new  method  of  treatment,  Avhich  is  really 
a  modification  of  the  inunction  plan,  has  been  introduced  by  Schuster 
of  Aix-la-Chapelle,'  and  used  by  others.  This  method  is  by  friction 
of  the  skin  with  a  mercurial  soap  made  in  Paris  and  called  Sctvon 
napolitain.  A  good  lather  is  made  with  water  and  allowed  to  dry  on 
the  skin,  upon  which  it  leaves  a  thin  film  of  mercur}\  This  may  be 
applied  over  a  more  or  less  extensive  surface,  but  its  too  frequent  ajijili- 
cation  may  cause  dermatitis.  The  lather  is  less  objectionable  in  odor 
and  in  feeling  than  the  mercurial  ointment;  hence  Schuster  thinks  this 
method  is  more  elegant  than  inunctions.  Improvement  in  cases  of 
syphilis  thus  treated  was  noted,  and  chemical  examination  revealed  the 
presence  of  mercury  in  the  urine.  Oberliinder^  endorses  the  method, 
but  prefers  a  soap  originated  by  himself,  which  is  composed  of  one 
part  of  mercury  combined  with  three  parts  of  green  soap,  perfumed 
with  oil  of  lavender.  Oberliinder  claims  that  the  lather  made  from 
this  soap  is  of  lighter  color  than  that  of  the  French  preparation, 
and  that  it  is  actually  absorbed  into  the  skin,  even  without  much 
friction. 

Spillmann^  advocates  a  soap  made  of  pure  olive  oil  and  caustic 
potash,  with  which  is  incorporated  50  per  cent,  of  mercury.  This 
soap,  which  may  be  perfumed  according  to  taste,  is  neutral  in  reac- 
tion and  causes  no  irritation.  A  portion  of  the  body  is  lathered  with 
the  soap,  and  after  drying  it  is  covered  with  thin  paper  or  some  suit- 
able garment.  After  twenty-four  hours  the  part  is  washed  off  and 
dusted  with  rice  powder. 

It  may  also  be  well  to  mention  Dietrich's^  mercurial  soap,  which  is 

'  "Die  Mercurseife,  Savon  napolitain,"  Vierteljahr.  fiir  Derm,  iind  Sifphilis,  Heft  1, 
1882. 

*  "Die  Mercurseife  ein  Neues  und  Praktisches  Ersatzinittel  fiir  <lie  MercursaU>e," 
Vierteljahr.  fiir  Denn.  und  Syphilis,  Heft  4,  1SS2. 

•'' "  Le  Savon  mercuriel  comme  suoct^dan^  do  rOntjuont  napolitain."  Aiinales  de 
Demi,  et  de  Siiphitocfraphie,  1885,  pp.  49(5  and  4!'7. 

*  "Sapo  I'npuiosns  und  Seine  An\vendun>r  als  Salben  Korpor,"  Moiiatshefte  fiir 
Prdk.  DeniHttologie,  1887,  p.  1008,  el  se(j. 
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well  thnuirht  of  by  Bronson.      In  my  jiKluiiiciit  the  use  of  these  soaps 
slionld  1k'  restricted  to  local  or  rcii;ioiial  therapy. 

Fumigation. 

The  niercnrial  vapor-hath  is  a  method  of  treatino;  syphilis  which 
was  revived  and  perfected  by  Langstoii  Parker'  and  Henry  Lee.^  It 
is  useful  in  very  many  cases  and  in  many  conditions  of  syphilis — not 
as  a  routine  treatment,  but  as  one  of  reserve  and  exigency.  Many 
preparations  of  mercury  have  been  used  in  this  form  of  treatment,  but 
calomel  and  cinnabar  are  the  agents  upon  which  experience  has  shown 
that  most  reliance  may  be  placed.  To  obtain  good  and  satisfactory 
results  these  drugs  must  of  necessity  be  perfectly  pure  and  free  from 
admixture. 

When  calomel  alone  is  used,  from  20  to  40  grains  may  be  placed 
upon  the  lamp,  but  in    some  urgent   cases   even  60  grains  may  be 

Fig.  1. 


This  lamp  is  now  made  of  wire  gauze,  and  resen^bles  the  safety-lamp  of  the  miners,  thereby 
guarding  against  sudden  explosions  of  the  alcoholic  vapors. 

required.  As  a  general  rule,  however,  the  smaller  quantities  are 
most  serviceable,  and  they  may  be  used  over  a  longer  period  of 
time.  The  large  doses  of  calomel  administered  by  moist  vapor  are  gen- 
erally used  in  eases  of  severity  and  of  exigency,  and  are  not  frequently 

^  The  Modern  Treatment  of  Syphilitic  Diseases,  London,  1871,  p.  352,  et  seq. 
^  Lectures  on  Syphilis,  Philadelphia,  1875,  p.  93,  ei  seq. 
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repeated.  Cinnabar  may  he  used  in  .s(jnie\vhat  larger  quantity  than 
calomel,  but  in  general  n)y  practice  is  to  combine  the  two  salts  in  one 
bath.  As  an  average  dose  I  have  found  that  15  grains  of  calomel 
and  20  of  cinnabar  fused  simultaneously  in  connection  with  moist 
heat  produce  pnjmpt  and  safe  results.  This  dose  may  be  increased 
or  diminished  according  to  the  condition  of  the  case.  In  large  cities 
there  are  usually  one  or  more  establishments  in  which  these  baths  are 
given  under  the  advice  of  physicians.  In  that  case  the  physician  nee<l 
only  prescribe  the  dose  and  the  number  of  baths  which  he  desires  the 
patient  to  take,  and  the  bath  attendants  will  carry  out  his  wishes. 
Unfortunately,  in  some  establishments  the  attendants,  having  a  smat- 
tering of  medical  knowledge,  think  they  know  more  than  the- doctor, 
and  proceed  to  treat  the  case  themselves.  As  Dr.  Bumstead  puts 
it,  their  "  inherent  tendency  would  seem  to  be  to  absorb  the  patient  at 
the  same  time  that  he  absorbs  the  mercurial  fumes." 

In  some  cases,  when  the  baths  are  unobtainable  or  when  the  patients 


Fig.  2. 


Dr.  Jifaury's  apparatus  for  moist  nuMiuiial  lumif^atious.  It  consists  of  two  Bunscn's  burners, 
one  of  whicli  is  surmounted  by  a  pan  to  eontiiin  the  water,  and  the  other  by  a  small  shallow 
dish  for  tlie  preparation  of  mercury.  The  apparatus  is  attached  by  means  of  a  Uexible  tube 
to  any  ordinary  Kas-lixture. 

object  to  go  to  the  bath  e.-;tnblishment,  this  method  may  be  pursueil  at 
home.  For  this  purpose  it  is  necessary  to  procure  the  lamp  designi^i 
by  Mr.  Henry  Lee  for  fumigations  (Fig.  1)  or  the  apparatus  invented 
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bv  the  late  Dr.  Tliomas  l'\  Maury  of  Mcinpliis.  (Fig.  2.)  The  mer- 
curial is  placed  in  tlic  ciij)  c  in  Fig.  1,  while  the  \sater  is  poured  into 
the  circular  groove  which  surrounds  the  cup,  about  three  or  four 
ounces  only  being  used.  The  patient  is  stripped  and  enveloped 
in  one  or  more  blankets  or  in  coverings  made  for  the  purpose 
t)f  mackintosh  or  India-rubber  lined  with  flannel,  and  then  the 
flame  is  started.  In  a  few  minutes  perspiration  is  induced,  and 
the  evaporated  calomel  is  deposited  upon  the  i)ody.  Usually  the  })ro- 
tective  garments  fit  closely  at  the  neck,  but  in  some  there  is  a  slight 
o])ening,  through  which  some  of  the  fumes  may  escape  and  may  be 
absorbed  in  respiration.  When  deemed  necessary  by  the  physician  the 
patient  may  breathe  in  some  of  the  fumes,  but  it  is  always  well  to  allow 
an  admixture  of  air  with  them.  Twenty  to  thirty  minutes  are  sufficient 
for  a  bath,  after  which  the  patient  is  allowed  to  cool  off  slowly.  When 
practicable  the  patient  should  retire  at  once  to  bed,  preferably  enveloped 
in  the  garment  used  in  the  bath.  It  is  well,  if  the  patient  has  to  dress 
and  go  out,  that  as  little  friction  of  tlie  skin  as  possible  shoidd  be  used, 
in  order  not  to  rub  off  the  minute  particles  of  mercury.  In  cold 
weather  due  care  should  be  taken  that  the  patient  is  properly  protected 
when  he  goes  out  after  the  bath. 

These  baths  should  never  be  taken  directly  after  meals.  It  is  better 
that  they  should,  if  possible,  be  taken  just  before  going  to  bed  or  in 
the  evening,  but  in  any  case  fully  two  hours  should  elapse  after  a  meal. 
As  a  rule,  patients  should  l)e  in  good  condition  as  to  their  stomachs  and 
bowels  when  they  are  subjected  to  this  treatment,  and  they  must  be  rig- 
idly prohibited  from  using  alcoholics.  While  undergoing  mercurial 
vapor  treatment  the  patient  must  be  carefully  watched  in  order  that  no 
drawbacks  may  be  encountered.  Thus  if  he  complains  of  feeling  tired 
and  debilitated  after  a  bath,  it  will  be  necessary  to  reduce  the  quantity 
of  mercury  and  also  the  amount  of  water  to  be  evaporated.  In  many 
cases  harm  is  done  by  using  too  much  steam  vapor.  Some  patients 
complain  of  headache,  and  it  is  then  necessary  to  administer  a  purge 
or  to  moderate  the  amount  of  food  ingested. 

It  is  well  to  begin  by  giving  one  bath  every  other  day,  and  then  to 
increase  to  a  bath  daily  if  the  necessity  of  the  case  demands  it.  Some 
patients  bear  these  daily  baths  well,  while  others  experience  unpleasant 
symptoms  from  them.  As  a  rule,  after  one  or  two  baths  improvement 
is  observed,  but  in  some  cases  a  beneficial  effect  is  delayed  for  a  week 
or  two.  The  number  of  baths  to  be  taken  can  only  be  determined  by 
the  condition  of  the  case.  In  general  it  may  be  said  that  a  course  of 
baths  extending  over  one  or  two  months  will  be  sufficient  for  that  time. 
This  period,  however,  may  be  lengthened.  In  many  cases  only  a  few 
baths  are  necessary,  they  being  employed  for  some  temporary  condition 
or  as  an  adjuvant  to  other  methods  of  treatment. 
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While  a  patient  is  tliiis  l>eing  treated  tlio  pliy.sician  should  carefully 
watch  the  state  of  his  gums  and  (jf  the  gastro-intestinal  tract,  and  rem- 
edy any  disturbance.  It  is  not  uncommon  to  observe  a  mild  form  of 
mouth  lesions  in  patients  taking  a  course  of  mercurial  baths.  This 
condition  may  be  cured  by  local  means  and  by  the  temporary  suspen- 
sion of  the  baths  or  by  diminishing  the  strength  of  the  mercurial 
employed.  Sometimes,  when  large  doses  have  been  frequently  use<l, 
a  sudden  and  violent  colitis  is  developed.  This  condition,  painful  and 
sometimes  alarming,  is  readily  cured  by  rest,  cessation  of  treatment, 
and  the  use  of  opiates. 

]\Iercurial  baths  are  useful  in  the  whole  secondary  stage  of  syphilis, 
and  also  in  the  tertiary  period.  They  may  be  employed  to  remove 
some  obstinate  local  lesion  or  to  expedite  the  disappearance  of  a  general 
rash.  J^ate  secondary  rashes,  rebellious  to  other  methods,  are  frequently 
dispelled  by  this  one  with  promptitude.  Neuralgias,  rheumatoid  pains, 
ce]ihalalo;ias,  pains  in  joints  and  fasciae  are  often  promptly  relieved  by 
mercurial  baths.  In  cases  in  which  for  any  reasons  other  methods  of 
treatment  are  contraindicated  we  can  freqnently  resort  to  mercurial 
fumigations  with  marked  benefit.  In  the  section  on  Local  Treatment 
the  further  indications  for  these  baths  will  be  considered.  It  sometimes 
happens  that  an  eczematous  tendency  renders  the  use  of  mercurial  baths 
impossible. 

Local  Mercurial  Fumigation. — This  method  may  often  be 
employed  with  advantage  when  other  applications  have  failed.  Dr.  W. 
S.  Smith ^  has  called  attention  again  to  the  methods  which  he  uses  not 
only  on  the  skin,  but  upon  the  lips,  tonsils,  and  interior  of  the  mouth 
and  nose.  Smith  employs  an  api)aratus  devised  by  Dr.-.F.  B.  Kane.- 
(Fig  3.)  This  consists  of  a  glass  tube  about  ten  inches  long,  drawn  out 
to  a  fine  nozzle  at  a',  and  cut  off  with  a  file  at  a,  the  edge  being  rounded 
off  so  as  not  to  cut  the  cork  b,  and  a  slight  bulbous  expansion  at  c ;  the 
cork  is  made  to  fit  a  and  holding  tightly  the  small  glass  tube  ec'  which 
passes  through  it,  and  a  metal  cup  suspended  by  two  wires  about  two 
inches  under  c.  From  5  to  10  grains  of  calomel  are  introduced  into  the 
glass  tube  as  fiir  as  the  bulb  on  the  point  of  a  pen,  the  cork  is  insertetl 
into  the  large  end  of  the  tube,  and  the  end  of  the  glass  tube  is  attached 
to  the  rubber  part  of  a  spray  apparatus,  a  small  piece  of  roUed-up  lint, 
or  a  small  wire  cylinder  filled  with  asbestos  and  saturated  with  alcohol, 
is  placed  on  the  cup  and  then  lighted.  AVhile  the  calomel  on  the  bulb 
is  being  sublimed,  a  gentle  current  of  air  is  forced  through  the  tube. 
The  result  is  the  deposit  of  a  film  of  sublimed  cnhnnel  on  the  surfacv 
of  the  sore.     The  nozzle  of  the  tube  should  be  held  at  a  distant^  of 

'  "Notes  on  tlio  TivatnuMit  of  Skin  l^isoasos."  BritUh  Mt\i.  Jounuil.  May  7,  ISSl. 
"  "  Meivurial  Fniniu:atn)n  :  Dosoription  of  a  Now  Aiiimratus,"  Dub.  Jounuil   ^ft■<l. 
Scienci'ii,  Nov.,  1874. 
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Apparatus  for  Local  Mercurial  Fumigation. 

from  one  to  three  inches  from  the  skin.  The  fumigation  is  easy  of 
app  ication,  and  harmless  even  on  very  sensitive  parts.  It  cause;  no 
unpleasant  results,  and  is  usually  not  followed  by  salivation.  I  regard 
tins  as  a  very  efficient  therapeutic  measure,  and  have  seen  many  excel- 
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lent  results  from  its  use.  It  may  prove  of  benefit  in  hereditary  as  well 
as  in  acquired  syphilis,  particularly  in  cases  of  obstinate  ulcerative 
lesions  and  of  phafredena  in  secondary  or  tertian^'  syphilis.  Iodo- 
form may  also  be  volatilized  in  this  way,  and  prove  beneficial  in  the 
same  class  of  lesions. 

Dr.  J.  Hunter  Wells  ^  has  proposed  a  very  simple  method  of  local 
fumigation  for  cases  of  syphilitic  lesions  of  the  palms.  A  hole  large 
enough  to  admit  the  hand  is  cut  in  an  ordinary  hat-box,  and  from  \ 
to  1  drachm  of  calomel  is  put  underneath  on  a  tripod,  and  a  spirit- 
lamp  produces  the  fumes,  which  form  a  deposit  on  the  hand. 

Hypodermic  Injections. 

Within  the  past  decade  the  use  of  mercury  hypodermically  in  syph- 
ilis has  been  largely  extended,  and  to-day  this  method  is  held  in  high 
repute  by  many  physicians.  As  I  shall  show  in  the  sections  upon 
Corrosive  Sublimate  and  Calomel,  this  method  of  employing  these 
drugs  is,  W'ithin  certain  limitations  as  a  measure  of  utility,  reserve, 
and  exigency,  of  marked  benefit  in  many  cases.  It,  however,  should 
never  be  adopted  as  a  routine  treatment. 

The  chief  claims  of  the  advocates  of  the  method  by  hypodermic 
injections  of  calomel  and  other  mercurial  salts,  in  preference  to  the 
older  and  more  classic  modes  of  treatment,  are  as  follows : 

1.  It  is  simple,  more  exact,  more  convenient,  and  more  expeditious. 

2.  It  is  applicable  to  all  stages  of  the  disease  and  to  patients  of  all 
ages. 

3.  The  practitioner  remains  the  master  of  the  treatment  throughout. 

4.  It  spares. the  patient's  skin  and  stomach. 

5.  It  ensures  accuracy  and  precision  of  dose,  and  is  attended  with 
more  rapid  action  and  greater  potentiality  of  the  drug. 

6.  It  is  superior  to,  and  less  objectionable  than,  inunctions,  and 
more  permanent  in  its  effects. 

7.  It  is  less  liable  to  be  followed  by  relapses,  and  gives  the  patient 
a  greater  immunity  against  the  ulterior  effects  of  syphilis  than  any 
other  known  method. 

8.  It  effects  a  cure  by  the  use  of  a  minimum  cjuantity  o^  mcrrury, 
and  at  little  expense. 

9.  It  bothers  the  patients  very  little,  does  not  necessitate  change  in 
mode  of  life  or  regimen,  does  not  cause  them  to  see  their  physician 
very  oflen,  and  has  the  advantage  of  giving  them  a  holiday  of  eight 
days,  or  more  when  calomel  is  used,  during  which  they  have  no 
medicine  to  take  or  medical   ])rocedure  to  undergo. 

These  claims,  it  must  i)e  veincnilicrcd,  are  made  by  enthusiasts,  and 

'  "  Injections  in  Syphilis,  and  a  Handy  Method  tor  curing  Sypliilitic  Palmar  Psori- 
asis." Mt'dical  Record,  May  13,  1S91. 
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the  reader  must  not  Ik;  misled  hy  tlieir  scope  and  Ixtldness.  It  lias 
been  claimed  that  mercury  thus  administered  has  occult  curative  prop- 
erties hitherto  unknown,  but  of  this  there  is  really  no  evidence. 

Within  recent  years  nnicli  has  been  written  eulogizing  the  effect  of 
insoluble  preparations  of  mercury,  and  there  is  at  present  a  tendency 
to  the  disuse  of  the  soluble  preparations.  It  is  claimed  that  the  solu- 
ble salts  of  mercury  are  so  rapidly  absorbed  and  eliminated  that  their 
etfect  is  less  potent  and  much  more  ephemeral.  On  the  other  hand,  it 
is  claimed  that  insoluble  preparations  of  mercury  are  slowly  absorbed, 
are  retained  for  long  periods  in  the  system,  and  that  tlieir  etfect  is  more 
active  and  prolonged.  It  is  needless  for  me  to  discuss  these  questions 
here,  for  the  reader  can  gain  very  clear  ideas  by  a  perusal  of  the  follow- 
ing pages.  In  my  judgment,  the  soluble  salts  of  mercury  are  of  much 
benefit  in  many  cases,  and  their  hypodermic  use  is  not  attended  with  the 
serious  drawbacks  and  dangers  incident  to  the  use  of  insoluble  salts 
hypoderinically.  In  certain  cases  and  with  marked  limitations  insolu- 
ble salts,  particularly  calomel,  thus  used  may  be  productive  of  benefit. 

In  former  years  injections  were  made  into  the  connective  tissue ; 
to-day  intramuscular  injections  (particularly  of  the  insoluble  salts)  are 
largely  in  vogue.  In  my  opinion,  the  innovation  is  neither  beneficial 
nor  necessary. 

The  extent  of  the  literature  of  hypodermic  injections  in  syphilis 
contributed  within  the  past  ten  or  twelve  years  is  simply  appalling,  and 
in  it  there  is  really  very  little  which  is  of  practical  value.  In  an  essay 
like  this,  in  which  completeness  is  aimed  at,  it  is  necessary  to  give  a 
survpy  of  the  progress  made  in  the  treatment  of  syphilis.  To  that  end 
I  have  gone  over  and  condensed  this  huge  mass  of  literature,  and  I 
present  an  epitome  of  it  here  for  w^hat  it  is  worth.  It  will  be  seen 
that  almost  every  preparation  of  mercury  has  been  experimented  with 
in  the  hypodermic-injection  treatment,  and  that  the  chemist's  art  has 
been  sorely  taxed  to  produce  new  preparations.  Each  new  preparation 
has  been  exploited  as  the  ideal  of  perfection,  and  in  most  cases  a  hearty 
welcome  has  been  accorded  it,  so  that  a  witty  German  reviewer  has  made 
the  following  paraphrase  of  an  old  maxim  applicable  to  the  subject : 
"  De  novls  nil  nisi  bonum."  After  all  is  said  and  done,  the  bare  fact 
remains  that  corrosive  sublimate  and  calomel  are  the  two  agents  worthy 
of  confidence,  and  they  are  not  excelled  in  any  way  by  any  others. 

For  convenience  of  description,  I  will  divide  the  preparations  of 
mercury  used  hypodermically  into  the  following  groups  :  1,  the  insolu- 
ble salts  ;  2,  the  soluble  salts  ;  3,  the  so-considered  antiseptic  group  ;  and 
4,  the  amide  group.  Iodide  of  potassium,  alone  and  in  combination 
W'ith  mercury  and  iodoform,  has  also  been  employed  subcutaneously, 
and  the  essential  facts  of  its  use  will  be  presented. 

Insoluble  Salts. — Calomel. — Of  the  insoluble  salts  of  mercury, 
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calomel  is  the  one  most  extensively  used  and  most  unif'urndy  efficient. 
Subcutaneous  injections  of  the  salt  were  first  recommended  by  Scarenzio* 
in  1864,  and  in  1868  that  author  and  his  disciple,  Rici^rdi,^  pul^lished  a 
pamphlet  of  ninety-nine  paj^es  in  which  they  claimed  brilliant  results 
in  the  cure  of  syphilis.  Since,  at  the  present  time,  there  is  a  revival 
on  the  part  of  some  physicians  in  various  countries  of  this  method,  it 
is  proper  that  a  synopsis  of  our  knowledge  should  be  here  presented. 
Though  this  treatment,  which  has  become  known  in  medical  literature 
as  the  method  of  Scarenzio,  was  used  in  Italy  and  in  Germany  princi- 
pally by  Sigmund,  it  had  not,  until  M'ithin  a  decade,  been  tried,  except 
in  isolated  instances,  in  other  countries.  In  the  year  1883  a  Russian 
physician  named  Smirnoff'^  pul>lished  a  pamphlet  in  which  he  claimed 
to  have  modified  and  improved  Scarenzio's  method,  and  earnestly 
advocated  its  general  adoption.  In  the  year  1886  this  author  pub- 
lished a  second  ]iain])hlct,^  in  which  he  laid  greater  stress  upon  his 
former  claims.  These  writings  of  Smirnoff  have  resulted  in  a  more 
general  knowledge  and  employment  of  calomel  subcutaneously  in 
syphilis,  so  that  to-day  the  method  of  treatment  is  accepted  as  a  part  of 
their  armamentarium  by  a  large  number  of  observers. 

Scarenzio  claimed — and  others  have  endorsed  his  view — that  cal- 
omel introduced  under  the  skin  is  acted  upon  by  the  alkaline  chlorides  of 
the  blood,  and  slowly  transformed  into  the  bichloride,  which  in  its  turn 
is  absorbed  into  the  system.  This  author  thought  that  6  grains  of 
calomel,  administered  in  two  injections  at  varying  intervals  (eight,  ten, 
fourteen,  and  twenty-one  days)  into  two  different  portions  of  the  body — 
and  ho  preferred  the  outer  sides  of  the  arms  and  thighs — were  sufficient 
for  a  cure.  In  the  early  stages  of  the  trial  of  this  method  it  is  stated 
that  abscesses  invariably  followed  the  injections,  but  this  complication 
was  thought  little  of.  Glycerin  and  mucilage  of  acacia  were  the  vehi- 
cles in  which  the  calomel  was  suspended. 

The  views  of  Sigmund^  on  the  treatment  of  syphilis  are  generally 
worthy  of  close  attention,  and  it  is  interesting  to  note  that  after  a  pnv 
longed  trial  of  Scarenzio's  method  he  reached  the  conclusion  that  we 
can  only  assign  very  narrow  limits  to  the  employment  of  the  hypoder- 
mic method,  and  can  only  recommend  it  in  the  milder  and  more  sim]^le 
forms  of  secondary  sy]>hilis.  Signnnid  saw  very  clearly  that  syj>hili.- 
could  not  be  cured  in   the  rapid  and  high-pressure   manner  claimed  l>y 

'  "  Primi  tentativi  di  tnira  della  sifilide  costitutionale,"  Anttali  (i>  MtHiicina,  Autr-  and 
Sept.,  1864. 

'  Ld  Melhoilf  hi/p(i(lcnni(]uc  dann  la  Cure  de  la  Si/philt!',  tratishitod  l\v  Pr.  ( Vrar  Max. 
van  Mons,  Brussels,  18G9. 

^<hn  bchandling  af  Si/Jilis  medclst  subkntana  Kalomd  injectiona;  at"  (ioorg  Smirnotl. 
Helsinsifors,  1883. 

*  Deviloppemoil  dc  la  Mcthode  de  Scarenzio,  Ilelsingfors,  1SS6. 

*  Vorksungen  iiber  neuere  Behandlungs  tcciVn  der  Si/phili.t,  3d  od.,  Vioiina,  1SS3. 
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the  Italian  syj)liil<)gra])lK'r,  and  in  his  (•ni[)l<)ynunt  ol"  the  hitter's  method 
he  made  radical  moditioations.  Sigmund  used  smaller  doses  of  calomel : 
instead  of  3  grains  injected  once  in  eight  days  or  at  a  longia*  interval,  he 
used  f  of  a  grain  twice  a  week,  and  extended  the  treatment  over  a 
longer  period.  He  preferred  the  sides  of  the  chest  and  the  belly  as 
the  sites  of  the  injections. 

In  the  light  of  existing  knowledge  of  the  treatment  of  syphilis  by 
hypodermic  injections  of  calomel,  the  following  general  summary  may 
be  given  as  to  dose,  techni(jiie,  indications,  and  results: 

The  calomel  must  be  })erfectly  pure  and  reduced  by  steam  sublimation. 
Some  authors  go  so  far  as  to  recommend  that  it  be  washed  in  boiling 
alcohol  and  dried.  It  may  be  suspended  in  pure  glycerin,  glycerin 
and  water,  mucilage  of  acacia,  or  in  vaseline  oil.  Some  observers  use 
equal  quantities  of  sodium  chloride  and  calomel  mixed  in  water.  It  is 
better  that  each  dose  should  be  freshly  prepared,  and  in  the  weighing 
of  the  drug  and  in  its  trituration  with  pestle  and  mortar  every  precau- 
tion should  be  taken  to  prevent  contamination.  As  a  rule,  1  grain  of 
calomel  is  sufficient  for  a  dose ;  and  this  should  be  suspended  in  10 
or  12  drops  of  the  vehicle  used.  In  urgent  cases  2  grains  may  be 
injected,  but  rarel}'  is  this  much  required.  When  the  dose  is  mixed 
freshly  for  each  injection  it  is  necessary  to  prepare  from  four  or  five 
times  the  quantity. 

In  certain  rare  cases,  particularly  of  lesions  of  the  eye,  ear,  and 
cerebro-spinal  system,  in  which  a  decided  action  was  needed,  I  have 
employed  injections  of  calomel  suspended  in  water  which  contained 
chloride  of  sodium  in  solution.  Krecke  ^  has  used  this  treatment  on 
these  lines  in  Striimpell's  clinic.  His  formula  is  a  good  one,  and  is 
as  follows :  Calomel  and  chloride  of  sodium,  of  each  5  parts,  to  dis- 
tilled water  50  parts.  Of  this  liquid  the  contents  of  a  Pravaz  syringe 
may  be  injected  every  eight  or  ten  days.  This  combination  has  been 
used  by  many  observers,  notably  Rona,  Matthes,  Sterne,  Neumann, 
Kopp  and  Chotzen,  Dellen,  and  Finger. 

Smirnoff"  is  certainly  correct  in  insisting  upon  thorough  antisepsis 
in  the  administration  of  these  injections  ;  therefore  I  am  careful  to  enter 
fully  into  the  necessities  of  the  technique.  The  hands  of  the  operator 
should  be  thoroughly  cleansed,  and  the  parts  to  be  injected  should  l)e 
washed  with  soap  and  water  and  scrubbed  gently  with  a  brush.  After 
this  they  should  be  well  saturated  with  a  5  per  cent,  carbolic  solution, 
and  then  dried.  The  syringe  must  be  kept  perfectly  clean,  after  having 
been  rendered  aseptic  after  its  last  employment.  It  should  have  a 
rather  larger  needle  than  usual,  one  having  a  calibre  about  twice  as 
large  as  that  of  those  generally  used,  and  it  should  be  nearly  an  inch 

^"Ueber  die  Behandlung  der  Syphilis  init  Subcutanen  Calomel  injectioueo,"  M'dn- 
chen.  mecl.  WochenschriJ't,  18S7,  No.  6. 
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and  a  half  long.  The  working  of  the  syringe  should  be  easy  and  per- 
fect, and  its  adjustment  to  the  needle  should  be  accomplished  without 
hitch  or  delay.  Previous  to  introduction  it  should  be  ascertained  that 
no  air  has  lodged  either  in  the  needle  or  the  syringe.  The  injections 
are  to  be  made  at  a  right  angle  to  the  surface  of  the  skin,  and  not  in 
an  oblique  manner.  The  needle  is  to  be  slowly,  but  firmly,  pushed  in 
until  the  subcutaneous  tissues  are  reached,  and  then  the  piston  is  to  be 
very  slowly  pushed  down.  The  idea  is  to  produce  as  little  violence  as 
possible  to  these  delicate  tissues.  Then  the  needle  is  to  be  carefully 
withdrawn  between  two  finger-tips,  pressing  carefully  but  firmly  on  the 
injected  s^iot.  There  is  no  necessity  for  light  massage  or  for  the  appli- 
cation of  plaster  or  collodion  over  the  site  of  injection,  though  there  is 
no  ol)jection  to  the  latter. 

The  site  of  injection  j)referred  by  Smirnoff,  Jullien,  "Watrasewski, 
Klotz,  and  others  is  the  depression  in  the  buttocks,  an  inch  behind  the 
posterior  border  of  the  great  trochanter.  Here  the  connective  tissue  is 
very  lax  and  abundant,  and  pressure  is  not  felt  in  any  of  the  attitudes 
of  our  daily  life.  It  is  always  better  that  patients  should  be  selected 
who  have  but  a  moderate  quantity  of  fatty  tissue ;  therefore  in  very  fat 
and  closely-knit  subjects  fear  of  abscesses  resulting  from  a  want  of  clif- 
fusicjn  of  the  injected  fluid  is  to  be  entertained.  In  this  limited  area 
of  course  only  a  few  injections  can  be  made,  but  it  is  to  be  remembered 
that  the  advocates  of  this  treatment  speak  of  cures  of  syphilis  by  the 
use  of  6  grains  of  calomel.  Other  parts  of  the  body  may  also  be 
selected,  but  it  should  always  be  remembered  that  there  must  be  plenty 
of  loose  cellular  tissue,  that  bony  prominences  are  to  be  avoided,  and 
that  places  liable  to  be  subjected  to  pressure  during  the  day  or  in  sleep 
must  be  spared.  In  some  cases  of  active  and  grave  intraocular,  aural, 
and  cerebral  lesions  the  nucha,  temples,  and  scalp  have  been  and  may 
be  selected  with  advantage  as  sites  of  injection.  Expei'ience  has  shown 
that  the  thighs  are  prone  to  undergo  abscess-formation  from  the  injec- 
tion of  insoluble,  and  even  soluble,  preparations  of  mercury.  There- 
fore, these  regions,  as  well  as  the  arms  and  forearms,  should,  unless 
under  urgent  circumstances,  be  avoided.  I  have  found  that  injtvti()ns 
of  calomel  and  of  corrosive  sublimate  may  be  made  in  the  hypogastrium 
when  care  is  taken  not  to  go  down  to  the  groins  or  the  mons  veneris. 
The  lateral  portions  of  the  chest  have  also  been  used,  particularly  by 
Sigmund. 

By  some  it  is  advised  that  the  patient  should  lie  down  when  the 
injection  is  made,  and  it  is  a  good  rule  in  the  administration  of  all 
forms  of  mercurial  injection  to  place  the  patient  in  such  a  position 
that  tension  is  not  exerted  upon  the  jiart  to  be  injected.  Though  some 
observers  state  that  they  allow  patients  to  go  about  their  business  after 
injection,  I  am  strongly  of  the  opinion  that  it  is  well  for  them  to  be 
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<jiii('t  for  at  least  an  lioiii'  di'  two,  or  to  lie  down  fur  several  hours  if 
possible. 

Until  within  the  present  deeade  ealoinel  injections  were  made  into 
tiie  siibentaneons  connective  tissues,  and  tiiis  site  of  deposit  is  pre- 
ferred by  sonve  anthors.  Followinir,  however,  a  suggestion  of  Soffian- 
tini,  a  disciple  ol'  Scarenzio,  a  number  of  experimenters  have  thrown 
the  mercurial  salt  deep  into  the  muscular  tissue,  where  it  is  claimed  in 
an  acid  medium  absorption  is  more  rapid  and  certain.  In  my  own 
practice,  with  the  limitations  which  I  observe  as  to  this  method  of 
treatment,  I  have  always  injected  into  the  connective  tissues,  preferring 
to  have  a  superficial  to  a  very  deep  subfjiscial  abscess  if  that  unj)leasant 
ooniplication  should  develop.  AVhichever  site  of  deposit  is  chosen  by 
the  physician,  the  greatest  care  must  be  observed  to  get  the  needle  well 
into  the  soft  tissues.  It  is  very  unfortunate  to  throw  the  injection  into 
the  deep  corium  ;  therefore  the  point  of  the  needle  should  be  well  below 
this  layer.  An  injection  should  never  be  thrown  into  the  connective 
tissues  over  bony  surfaces  nor  anywhere  near  the  periosteum. 

Symptoms  of  two  varieties  are  observed  after  these  injections — those 
which  develop  at  once,  and  those  which  appear  more  or  less  remotely 
after  the  operation.  In  some  cases  pain  in  the  track  of  the  needle 
and  in  the  injected  focus  is  complained  of.  This  symptom  may  be 
severe  and  it  may  be  mild.  It  is  often  ephemeral  in  duration,  and 
again  it  may  last  one  or  more  hours.  As  a  rule,  women  complain 
of  it  much  more  bitterly  than  men. 

In  some  cases  a  disk  of  redness  and  inflammatory  hyperemia  of 
the  skin  is  seen  around  the  point  of  puncture.  If  proper  antisepsis 
has  been  attained,  the  inflammatory  plaque  in  most  cases  gradually  pales 
and  disappears.  If,  however,  any  particles  of  dirt  have  been  left  in  the 
track  of  the  injection  an  abscess  of  that  part  is  very  apt  to  form. 

Within  a  few  hours  or  within  a  day  or  two  in  very  many — I  may 
say  in  most — cases  a  moderate  swelling  can  be  felt  well  under  the 
skin  at  the  injected  focus.  This  nodule  may  be  circumscribed  and 
unattended  with  surroundino-  inflammation,  or  it  mav  go  on  to  the 
formation  of  a  large  and  brawny  swelling  limited  to  the  deep  tissues,  or 
perhaps  complicated  with  inflammatory  exudation  into  the  derma.  The 
onset  of  these  sequelse  indicates  the  necessity  of  rest  and  quiet,  and  per- 
haps the  use  of  cooling  lotions.  In  some  instances  the  nodules  will 
gradually  undergo  resorption,  but  in  very  many  softening  takes  place 
slowly  after  the  subsidence  of  the  immediate  inflammatory  symptoms. 
It  seems  to  be  the  general  opinion  that  when  softening  has  occurred  it 
is  better  to  refrain  from  opening  the  mass,  for  even  when  marked  fluc- 
tuation is  felt  resorption  may  occur,  or  at  the  worst  the  abscess  will 
point  and  burst.  In  the  latter  event  it  rarely  causes  much  trouble 
in  healing,  and  very  seldom  leaves  sinuses  through  the  skin.     These 
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abscesses  may  become  encysted  or  they  may  undergo  cheesy  degenera- 
tion and  subsequent  absorption.  Whereas  before  Srairnoif's  time 
abscesses  were  of  inevitable  occurrence,  with  the  improved  technique 
of  to-day  they  may  be  rendered  very  much  less  numerous  than  for- 
merly. Even  in  Sigmund's  experiments  the  number  of  abscesses  was 
reduced. 

To  the  eye  these  nodular  masses  when  excised  look  like  a  cellular 
adipose  lump  saturated  with  a  rather  thick  fluid  of  chocolate  color, 
and  in  their  centre  a  necrosed  nucleus.  According  to  Kopp  and 
Chotzen,  there  were  no  bacteria  found  in  the  specimens  examined  by 
them.  Under  the  microscope  these  calomel  abscesses  are  found  to  con- 
tain blood,  leucocytes,  fatty  matter  and  crystals  of  fatty  acids,  and  the 
mercurial  salt  not  yet  absorbed.  They  are  really  necrotic  and  imt 
septic  abscesses.  The  fact  of  the  absorption  of  the  mercurial  salt  thus 
injected  is  proved  by  the  prompt  disappearance  of  syphilitic  lesions 
and  symptoms,  and  the  demonstrable  presence  of  mercury  in  the  urlr.e, 
faeces,  and  saliva.  Balzer's  observations,  based  on  autopsies,  go  to  prove 
that  three  weeks  or  a  month  are  required  for  the  absorption  of  the  mercury. 

Though  it  is  claimed  by  the  most  ardent  advocates  of  the  calomel 
injections  that  salivation  is  not  frequently  2)roduced,  and  even  if  devel- 
oped that  it  is  mild,  according  to  my  reading  and  experience  this  acci- 
dent is  not  uncommon,  particularly  when  as  large  a  quantity  as  3 
grains  have  been  injected  every  eight  or  ten  days.  The  truth  is,  that 
one  should  be  always  on  the  alert  and  watchful  of  the  condition  of  the 
mouth  when  these  injections  are  employed.  Salivation  complicating 
this  method  of  treatment  may  appear  after  the  second  or  third  injec- 
tion, and,  though  rarely,  even  after  the  first.  Cases  are  on  record  in 
which  during  a  seemingly  auspicious  course  of  injections  alarming 
salivation  has  set  in.  To  explain  this  fulminating  form  of  ptyalism 
the  view  has  been  expressed  that  the  drug  has  had  a  cumulative  etlrct, 
or  that  its  absorption  was  slow  at  first,  and  that  under  unknown  con- 
ditions it  suddenly  became  very  active  and  resulted  in  an  explosion. 
Such  facts  carry  with  them  their  own  teaching. 

In  the  Paris  hospitals,  in  the  services  of  Besnier,  Balzer,  antl  Du 
Castel,  enterorrhoca  and  colitis  of  varying  degrees  of  severity  and  per- 
sistence have  been  observed.  The  imminence  of  these  complications 
teaches  us  that  we  should  never  proceed  in  a  bold  manner  in  using 
these  injections  by  throwing  under  the  skin  large  quantities  of  calo- 
mel at  short  intervals.  Cosati  injected  8  grains  of  the  salt,  which 
caused  a  phlegmonous  abscess,  produceil  gangrenous  stomatitis,  and 
such  a  general  morbid  state  that  the  patient  nearly  died. 

Lesser'  reports  a  case  of  nuMvurinl  eiytluMna  following  a  calomel 

'  "  Ueber  Nebonwirkuniron  boi  Injootionon  imlosliliolier  QuecksillKT  verbindun- 
gen,"  Vicrkljahr.  fur  Dcnn.  und  Stiphilis;  ISSS,  p.  'J09,  ct  scq. 
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injection.  He  further  says  that  he  has  seen  abscess  less  frequently 
follow  the  snl)entaiuM)ns  use  of  calomel  than  of  yellow  oxiflc. 

Runeberi^-'  reports  the  case  of  an  anieniic  woman,  tliirty-four  voars 
old,  recently  syphilitic,  to  whom  three  injections  of  IJ  grains  each 
of  calomel  were  trivcMi  at  intervals  of  eight  and  twenty-four  davs,  and 
who  became  so  debilitated  and  suffered  so  much  from  diarrhoea  and 
ulcerations  of  the  mouth  that  she  died.  At  the  autopsy  great  destruc- 
tion of  the  mucous  membrane  of  the  intestines  and  softening  of  the 
spleen  were  found.  Vogcler^  reports  a  case  in  which  calomel  injected 
deep  into  the  glutei  muscles  produced  such  a  severe  abscess  that  an  incis- 
ion was  required,  together  with  free  curetting  of  the  walls.  He  further 
details  a  case  in  which  salivation  and  diarrhoea,  together  with  prostra- 
tion and  even  collapse,  were  so  severe  that  life  was  threatened.  The 
patient  was  saved  by  opening  the  injected  spots,  scraping  them  out,  and 
applying  Paquelin's  cautery.  In  a  third  case  very  alarming  symptoms 
were  only  controlled  by  the  adoption  of  this  procedure. 

The  following  case,  reported  by  Kraus,^  is  worthy  of  attention  :  A 
healthy  man,  aged  thirty  years,  was  injected  twice,  with  an  interval 
of  seven  days,  with  1|  grains  of  calomel.  He  was  soon  after  attacked 
with  salivation,  bloody  diarrhoea,  and  anuria.  He  died  on  the  sixth 
day  after  the  last  injection,  and  at  the  autopsy  severe  dysentery  with 
perforation  of  the  gut,  diffuse  bronchitis,  parenchymatous  nephritis,  and 
ulcerative  stomatitis  were  found.  There  was  no  urine  in  the  bladder. 
Overbeck  claimed  that  anuria  is  a  symptom  of  mercurial  intoxication. 

Klotz*  details  a  case  in  Avhich,  after  a  calorael-and-oil  injection,  his 
patient  felt  a  sensation  of  heaviness  in  the  leg  near  the  spot  injected, 
and  was  attacked  with  alternating  chills  and  fever.  He  had  severe 
pain  in  the  left  side  of  the  chest,  difficulty  of  breathing,  and  slight 
and  painful  cough.  Examination  showed  a  temperature  of  102° 
Fahr.  in  the  axilla  and  symptoms  of  pneumonia.  In  a  few  days 
the  bad  symptoms  passed  off.  Klotz  is  led  to  think  that  "  embolism 
into  the  lung  of  the  oil  forming  part  of  the  injected  fluid  had  taken 
place."  He  speaks  of  another  case  in  which  similar  phenomena,  but 
of  a  milder  character,  were  observed. 

It  is  also  well  to  remember  the  experience  of  Staderini '  in  the  case 

^  "  Qnecksilber-intoxication  mit  toedtlichen  ausgang  nach  subcutanen  Calomel- 
injectionen,"  Deut.  ined.  Wochenschriff,  1889,  No.  15,  p.  4,  et  seq. 

*  "  Zur  Beliandlung  der  Syphilis  mit  subcutanen  Calomel-injectionen,"  Berliner  klin. 
Wochenschriff,  1890,  No.  27,  p.  940,  et  seq. 

^  "  Ein  Beitrag  zur  Kenntniss  der  Wirkung  des  Quecksilbers  auf  den  Darm," 
Deutsche  med.  Wochen^chrift,  1888,  No.  12. 

*  "  Clinical  Observations  on  Intramuscular  Injections  of  Insoluble  Mercurial  Salts 
in  Syphilis,"  Journal  of  Cutaneous  and  Genito- Urinary  Diseases,  Feb.,  March,  and  April, 
1890. 

^  "Tnjezione  di  calamelanos  alia  tempia,  consequente  embolia  della  arteria  tern- 
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of  a  sy])lnlitie  man  suffering  from  nouro-retinitis.  This  observer 
injected  into  the  temporal  region  of  each  side  of  the  head  one  gramme 
(15  grs.)  of  a  1  to  10  suspension  of  calomel,  in  order  to  bring  the  mer- 
cury as  close  as  possible  to  the  lesion,  and  thus  to  obtain  the  most  active 
local  effect.  As  a  result,  on  one  side  a  gangrenous  spot  was  produce^l 
which  laid  bare  the  temporal  artery  and  destroyed  one  of  its  two  twigs. 
The  author  very  properly  calls  attention  to  the  small  quantity  of  con- 
nective tissue  in  the  temporal  region,  and  to  the  firm,  bound-down 
condition  of  the  overlying  integument.  Injections,  if  used  in  these 
parts,  must  be  ma<lc  with  the  greatest  care,  and  not  in  too  large  a 
quantity,  and  vessels  must  be  avoided. 

Scattered  in  the  literature  of  this  subject  we  find  many  claims  of 
brilliant  results  and  cures.  Flarer  by  means  of  three  injections  of 
1^  grains  of  the  salt  cured  a  case  of  condylomata  (gummy  tumors) 
of  the  iris  with  posterior  synechia.  Scarenzio  cured  a  case  of  cere- 
bral svphilis  with  two  injections,  while  iodide  of  potassium  was 
taken  internally.  Soresina  reports  eight  cases  of  specific  eye  diseases, 
such  as  complete  paralysis  of  third  nerve,  keratitis  punctata,  retino- 
hyaloiditis,  amaurosis,  amblyopia,  and  neuro-retinitis,  thus  cured  ;  while 
Stephanini  produced  brilliant  results  in  a  severe  case  of  gummous 
infiltration  into  the  pharynx.  In  eight  cases  Quaglino,  by  means  of 
one,  two,  and  throe  injections  of  3  grains  of  calomel  into  the  tem- 
poral region  and  arms,  promptly  cured  paralysis  of  the  third  nerve, 
iritis,  and  keratitis  punctata,  retinitis,  neuro-retinitis,  and  progressive 
atrophy  of  the  optic  nerves.  Magri  gives  similar  results  in  six  similar 
cases,  the  injections  being  made  into  the  temples  and  arms,  ^lany 
other  cases  are  to  be  fomid  in  medical  literature  in  which  conspicuously 
brilliant  results  have  been  claimed  in  the  cure  of  the  cerebral  and  ocular 
lesions  of  syphilis  by  Scarenzio's  method.  Sigmnnd's  ctnvs  by  this 
method  were  those  of  the  mild,  early  manifestations  of  the  disease, 
which  of  course  readily  yield  to  mercury  administered  subcutanoonsly, 
as  indeed  they  would  if  the  remedy  had  been  given  by  the  mouth. 
Smirnoff  claims  that  he  cured  cases  of  tertiary  syjihilis,  gunnny 
tumors,  tubercular,  ecthymatous,  and  serpiginous  syj>hilides,  nocturnal 
pains,  rheumatism,  lesions  of  the  bones,  and  insomnia.  Other  observ- 
ers have  failed  to  see  benefit  in  the  pains  of  syjihilis,  bone  lesions,  or 
insomnia.  Smirnoff  significantly  remarks  that  if.  iluring  a  course  of 
injections  in  tertiary  syphilis,  aggravation  of  the  symptoms  occurs,  they 
shoidd  be  stopped  at  once,  and  that  the  iodide  of  ]iotassiinn  should  be 
substituteil.  Klotz'  claims  very  satisfactory  results  from  calomel  and 
vellow-oxide-of-nu'rcurv  injections,  administered  to  ]n-ivate  patients  for 

poralc  superficiale  e  sr:in<rreno  locale,"  Bullii.  del  Scz.  <h  Cull,  dfl  Sciaiz  mal.,  1S87,  6 : 
and  Virrtrljahr.  Ji'ir  Denn.  und  St/philis,  vol.  xix.,  lloG  and  1157. 
*  Op.  cit.,  p.  135. 
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primary,  scMiondarv,  ami  tertiary  lesions.  It  iniist  he  rcmembcrod  that 
whih'  j)ati('iits  arc  iiii(l('r<.n>iiit::  this  method  of"  treatment,  as  iiidcod  under 
any  form  of  merciiriahzation,  tiu'v  should  he  placed  in  the  bci^t  possible 
hygienic  conditions  of  all  kinds.  Tliough  it  is  claimed  that  relapses  are 
less  frequent  and  less  severe  after  tiiis  treatment  than  after  any  other, 
there  is  really  no  substantial  evidence  to  ])rove  the  assertion. 

It  is  also  ini])ortant  to  bear  in  mind  that  in  old  age,  in  eases  of 
anaMiiia,  of  cachexia,  of  weak  heart,  of  chronic  visceral  diseases  in 
general,  in  persons  having  a  bad  state  of  the  mouth  and  bad  teeth,  this 
treatment  is  contraindicated.  Though  the  same  ardent  advocates  con- 
sider it  a  method  suitable  for  infants,  young  children,  and  pregnant 
women,  I  am   far  from  their  way  of  thinking. 

From  an  experience  of  this  method  of  treatment  dating  over 
twenty-five  years  (having  seen  the  original  trials  of  it  by  my  col- 
league. Dr.  Bumstead,  in  1866),  and  from  a  study  of  all  that  has  been 
written  upon  it,  I  can  but  reiterate  what  I  have  often  said  in  medical 
debates — that  it  is  a  method  of  treatment  of  utility  in  emergency.  It  may 
prove  useful  in  some  cases  spoken  of  elsewhere  in  this  essay,  such  as 
those  of  ocular,  aural,  and  cerebral  syphilis,  when  given  very  cautiously 
and  only  in  a  few  doses.  That  it  never  will  be  used  as  a  systematic 
treatment  extending  over  a  period  of  years,  as  Neisser  and  Leloir 
suggest,  I  am  firmly  convinced.  It  is  a  treatment  which  is  generally 
irksome  and  repulsive  to  patients,  always  attended  with  more  or  less 
discomfort  and  pain,  and  often  producing  destructive  subcutaneous 
lesions  over  the  body,  which  cause  mental  and  physical  suffering,  and 
which  of  necessity  must  impair  the  patient's  health  and  strength.  In 
some  cases,  as  ^ve  have  seen,  it  has  been  known  to  imperil  and  to 
destroy  life. 

In  the  foregoing  section  prominent  mention  has  not  been  made  of 
the  combination  of  calomel  with  oil  of  almonds,  olive  oil,  or  oil  of 
vaseline.  The  clinical  facts  relating  to  this  modification  of  Scarenzio's 
method  can  be  more  clearly  and  briefly  brought  out  as  an  addendum  to 
the  section  upon  gray  oil  as  a  remedy  in  syphilis. 

Metallic  Mercury. — The  administration  of  metallic  mercury  has 
not  been  extensively  tried  in  the  treatment  of  syphilis,  and  it  must  be 
confessed  that  the  advantages  claimed  by  those  who  have  thus  employed 
the  agent  are  not  conspicuously  brilliant.  Fiirbringer^  was,  according 
to  my  reading,  the  first  to  inject  metallic  mercury  under  the  skin, 
using  the  following  liquid  :  mercury,  2  parts ;  mucilage  acacia  with 
glycerin,  10  parts ;  of  which  the  dose  is  the  contents  of  a  Pravaz 
syringe.     At  the  time  of  injection  little  pain   is  experienced,  but  in 

^"Zur  localen  and  resorptiven  Wirkunarweise  einiger  mercurialien  insbesondere 
des  subcLitan  injicirten  Metallischen  Quecksilbers,"  Dent.  Archiv  Jiir  Klin.  Med.,  1879, 
24,  p.  129-157. 
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about  twenty-four  hours  symptoiu.s  of  inflammation  appear,  which 
may  end  in  abscesses.  If  the  skin  is  rubbed  after  these  injections 
mercury  may  frequently  be  found  in  the  urine  quite  early,  bnt  when 
simply  deposited  under  the  skin  it  may  there  remain  and  produce  no 
effect,  Fiirbringer  thinks  this  method  of  treatment  should  only  be 
used  when  inunctions  are  contraindicated  and  when  the  mercurial  is  not 
well  borne  by  the  mouth.  To  Luton,'  however,  belongs  what  credit 
there  may  be  in  another  innovation  in  the  employment  of  metallic 
mercury  in  syphilitic  thcrapcnitics.  This  observer  claims  that  if  mercury 
in  its  pure  state  be  injected  into  the  muscular  tissues,  it  will  there 
undergo  peptonization  and  digestion  by  means  of  the  acid  fluids.  In 
a  limited  experience  of  these  injections  he  foiuid  that  syphilitic  patients 
grew  fat,  and  that  their  disease  was  favorably  influenced. 

Prokhoroff  ^  states  that  he  has  thus  treated  forty  cases,  and  that  he 
considers  this  method  of  treatment  superior  to  inunctions  or  to  injec- 
tions with  any  other  mercurial.  He  injects  from  6  to  30  grains  (0.5 
to  2.0  gm.)  of  the  metal  at  a  time  once  a  week,  and  employs  hot  baths 
to  accelerate  absorption.  Symptoms  promptly  disappeared  and  no  toxic 
effects  were  produced.  Prokhorotf  thinks  that  the  mercury  traverses 
the  system  in  a  pure  state  in  the  form  of  very  minute  particles. 

lakovleff^  used  from  5  to  20  grains  of  pure  mercury  in  weekly  in- 
jections, which  were  followed  by  daily  kncatling  and  rubbing  of  the 
injected  spot  and  by  hot  baths  every  two  or  three  days.  This  author 
claims  a  mininuim  number  of  relapses  in  cases  in  which  on  an  average 
83|  grains  of  metallic  mercury  were  injected  over  a  period  of  ninety- 
three  days.  The  pain  is  said  by  him  to  be  trifling,  and  to  disapjx^ar 
quickly  under  local  massage  and  hot  baths,  and  indurated  nodules  and 
abscesess  were  not  produced.  lakovlefl'  mentions  the  fact  that  in  cases 
previously  treated  by  frictions  mercurialism  appeared  after  these  in- 
jections. 

Von  During^  also  injected  pure  mercury  into  the  buttocks  of  ■seven 
patients,  using  one-half  the  contents  of  a  Pravaz  syringe,  more  or  less. 
When  small  doses  were  injected  the  effect  was  delayed,  but  large  doses 
were  promptly  followed  by  such  severe  mercurial  intoxication  that  excis- 
ion of  the  injection-nodule  in  the  glutei  muscles  was  rendered  necessary. 
In  a  jiatient  injected  in  the  forearm  a  movable,  sharply-defined,  fluctuat- 
ing tumor  of  the  siy.eof  a  pigeon's  egg  was  formed,  and  over  it  tlic  >kin 
was  of  a  deep  red  and  traversed  by  sinuses,  through  which   nictallic 

•  "Dcs  MiliiMix  liypodermiciiios,"  Archiv.  gen.  dc  Mi'decinc,  1SS2,  vol.  ii.  p.  o26,itseq. 

2  Vmlch,  No.  40,  1887,  \>.  7(Ui. 

3  Proceed iuf/s  of  the  Ixi(ja  Bu.<.<i(tit  Med.  Socielii.  18S0,  j>.  S7  ;  and  British  Journal  of 
De)"m(ttolo(jtj,  1889,  vol.  i.  p.  481. 

*  "  Die  Einwirkving  des  RcgulinisclK'n  (.^uccksilbci-s  aul'  lierische  Uewebe,"  Monats- 
hej'te  J'iir  Pntk.  Dermatoloyic,  Nov.,  1888,  p.  1059,  et  geq. 
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mcrcurv,  l>iit  no  ])iis,  cxiulod.  Tlic  iiiicioscopical  cxainiiiation  of  this 
mass  wIk'II  removed  showed  a  pietiire  strikingly  reseml)lin<r  s])indle- 
eelli'd  sairoma.  Von  Durin<:;  therefore  thinks  tliat  metallie  merenry 
is  unsuitable  for  subcutaneous  injection,  for  the  reason  tliat  small  doses 
act  too  slowly,  while  lai'tie  ones  are  apt  to  j)roduce  too  intense  and  con- 
tiiuious  an  action.  On  the  other  hand,  the  following  case  of  Augagneur 
seems  to  prove  that  mercury  may  become  encysted,  and  from  time  to 
time  be  absorbed  into  the  system,  Augagneur's'  case  presented  a 
tumor  of  the  thigh  which  followed  two  injections  of  metallic  mercury. 
A  peculiarity  of  the  case  was  that  intermittent  salivation  occurred,  and 
that  on  one  occasion  it  seemed  to  follow  a  blow  upon  the  thigh.  The 
tumor  was  very  large,  and  an  incision  into  it  down  to  the  muscle  revealed 
the  fact  that  a  great  part  of  the  mercury  injected  had  not  been  absorbed. 

Oleum  Cinereum,  or  Gray  Oil. — Oleum  cinereum,  or  gray  oil, 
is  a  semifluid,  fatty,  mercurial  liquid  introduced  into  medicine  by  Pro 
fessor  E.  Lang  of  Vienna  in  1886.^  This  author  claimed  exceptional 
merit  for  this  therapeutic  agent,  and  in  his  last  essay ,^  after  an  experi- 
ence of  five  years  in  its  use,  he  states  that  his  earlier  convictions  have 
been  strongly  confirmed.  It  is  urged  that  this  oil  is  well  borne,  and 
that  the  usual  drawbacks  to  the  use  of  mercury  are  very  slight,  and 
that  even  when  they  do  occur  they  are  mild  and  ephemeral  in  charac- 
ter. Lang  considers  this  combination  to  be  superior  to  mercurial  fric- 
tions. Before  it  is  used  upon  patients,  however,  he  insists  that  the 
condition  of  their  mouth  and  teeth  shall  be  carefully  attended  to. 

Gray  oil  is  prepared  as  follows :  A  given  quantity  of  lanoline — say 
1  or  2  drachms — is  rubbed  up  with  considerable  chloroform  to  emul- 
sify it.  This  mixture  is  to  be  thoroughly  triturated,  during  which 
operation  the  chloroform  will  evaporate.  While,  however,  the  mix- 
ture is  still  in  a  fluid  state,  metallic  mercury  to  the  amount  of  double 
the  quantity  of  the  lanoline  is  to  be  added,  and  the  trituration  further 
kept  up.  As  a  result,  a  pomade  of  mercury  is  left,  which  represents 
mercury  two  parts  and  lanoline  one  part.  This  is  called  strong 
lanoline  gray  ointment.  From  this  salve-basis  a  50  per  cent,  oleum 
cinereum  or  gray  oil  may  be  obtained  by  mixing  three  parts  of  it 
with  one  part  of  olive  oil.  A  mild  gray  lanoline  ointment  may  be 
made  in  the  same  manner  as  the  strong  by  taking  equal  parts 
of  lanoline  and  mercury  and  thoroughly  mixing  them.  From  this 
salve-basis  a  30  per  cent,  gray  oil  may  be  made  by  mixing  six  parts 
of  it  with  four  parts  of  fresh  almond  or  olive  oil. 

^  "Tumeur  d'origine  therapeutique  de  I'injection  de  merciire  metallique,"  Lyon 
Medical,  Mar.  30,  1890,  p.  455. 

^  '"Zur  Syphilis-therapie,"  Wien.  med.  Wochenschrift,  Nos.  34  and  35,  1886. 

^  '■  Behandlung  der  Syphilis  mil  Subkutaneu  Injectionen  von  grauen  oele,"  Ibid., 
Xos.  48  und  50,  1889. 
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Lang  uses,  therefore,  two  lorms  of  gray  oil,  the  one  eontaining  50 
per  cent,  and  the  other  30  per  cent,  of  mercury.  These  ])rej>arations 
should  be  kept  in  small  quantity  in  glass-stoppered  bottles  and  in  a 
cool  place.  With  care  they  may  be  kept  in  perfect  condition  f«»r 
many  months. 

Neisser^  uses  a  modification  of  Lang's  gray  oil,  made  as  follows: 
Mercury,  twenty  parts ;  ethereal  tincture  of  benzoin,  five  parts ;  and 
liquid  vaseline  forty  parts.  This  compound  should  be  thoroughly 
triturated  for  a  long  time  (care  being  taken  that  an  asej)tic  condition 
is  observed)  until  a  homogeneous  liquid  is  produced.  This  observer 
thinks  that  the  gray  oil  has  a  large  sphere  of  usefulness,  and  that 
it  may  even  be  used  during  pregnancy. 

Balzer^  and  Reblaub  have  used  Xeisser's  gray  oil  in  preference  to 
that  of  I-/ang,  but  were  not  very  favorably  impressed  with  its  results. 
They  noted  })ain  and  tumefaction  after  the  injections  into  the  buttocks, 
and  that  a  lameness  was  produced  which  passed  oif  after  rest. 

Althaus^  has  lately  advocated  for  the  treatment  of  syphilitic  nervous 
affections  a  modification  of  Lang's  gray  oil,  made  as  follows  :  Metallic 
mercury,  one  pai-t;  pure  lanoline,  four  })arts ;  and  five  parts  of  a  2  per 
cent,  carbolic  oil.  This  is  said  to  be  a  homogeneous  gray  cream  which 
has  no  tendency  to  decomposition.  The  dose  is  about  five  minims  for 
an  injection. 

It  is  always  necessary  to  warm  the  gray  oil,  either  over  a  spirit- 
lamp  or  in  hot  water,  and  then  thoroughly  shake  it  before  using  it. 
Lang  injects  three-quarters  of  a  grain  (0.05)  to  one  grain  and  a  half 
(0.1)  of  the  50  per  cent,  solution  twice  in  the  first  week  in  two  places, 
and  half  as  much  the  next  week.  Such  is  the  claimed  enduring 
efficacy  of  the  remedy  that  Lang  does  not  administer  another  injection 
for  two  or  four  weeks.  Double  the  quantity  of  the  30  per  cent,  solu- 
tion may  also  be  employed.  In  the  subsequent  injections  Lang  is 
explicit  in  stating  that  they  should  not  be  made  stronger,  but  that  they 
may  be  given  at  various  intervals,  according  to  the  urgency  of  the  case, 
of  one  or  two  weeks  in<]cfinitely.  It  thus  haj^jxMis  that  no  pause,  a> 
indicated  just  now,  is  observed,  but  that  a  continuous  treatment  is  fol- 
lowed. Increased  rapidity  of  action  is  ]iroduced  by  making  injections 
into  two  spots,  and  a  more  enduring  action  results  than  from  one  injec- 
tion of  a  similar  quantity.  Lang  .says  that  his  treatment  may  be  uschI 
according  to  the  views  of  the  experimenter,  either  continuously,  by 
intermissions,  or  even  symjitomatically.     He  speaks  of  its  efficacy  in 

'  ITarttnng:  "Die  Vorwendung  des  oloiini  cinereum  benzoatmu  (Neist^ori  ziir 
Sypliilis-beliandlung,"  Vicrleljahresschrift  fur  Dennatohu/ie  vnd  Syphilis,  ISSS,  p.  367. 
et  Ke(j. 

^  "  Traitement  de  la  Syphilis  par  les  Injections  intranuisoulairos  d'huile  grise  ben- 
zoi'n^e,"  Bnlledn  Medical,  No.  74,  18S8. 

^  The  Treatment  of  Si/philis  of  the  Nerrons  Si/Mem,  I.onilon,  1891. 
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local  and  regional  tli(ia|)y,  in  cases  of  circumscribed  inlillrations,  and 
«»f'  iranji'l ionic  enlar<;enient. 

In  the  nervous  atleetions  ol'sy])liilis  aud  the  neurasthenia  prochiced 
by  that  disease  Lang  ckiinis  that  injections  of  gray  oil  are  most  effica- 
cious, and  that  a  notable  improvement  in  appetite  and  health  is  soon 
experienced. 

The  sites  of  injections  are  the  back,  a  few  inches  on  each  side  of  the 
spine,  begining  about  the  scapula  and  ending  at  the  buttocks.  In  the 
regional  therajw  the  injection  should  be  made  near  the  lesion  to  be 
acted  upon.  The  injections  are  made  into  the  subcutaneous  connective 
tissues. 

Certain  observers,  notably  Hallopeau  and  Kaposi,  have  reported 
cases  of  very  alarming  mercurial  intoxication  (great  asthenia  and 
intractable  colitis)  as  being  caused  by  injections  of  the  gray  oil.  In 
his  latest  communication  I^ang  analyzes  these  cases  in  full,  and  claims 
that  they  resulted  from  an  excessive  and  intemperate  use  of  the  mer- 
curial compound,  aud  that  they  should  not  stand  as  evidences  of  its 
dangerous  character. 

It  is  claimed  by  Lang  that  local  pain  is  seldom  caused  by  these 
injections,  and  that  when  it  exists  it  is  mild  in  characrer;  also,  that 
little  if  any  inflammatory  oedema  or  infiltration  of  the  tissues  is  pro- 
duced. In  these  assertions  he  is  borne  out  by  Trost,'  who  instituted 
comparative  tests  between  gray  oil  and  a  lanoline-olive-oil  combination 
of  calomel.  On  the  other  hand,  Lindstroem  ^  of  Kiev  states  that  Lang's 
injections  are  slow  in  action,  attended  with  relapses,  accompanied  and 
followed  by  pain,  and  frequently  give  rise  to  diffuse  infiltrations. 
Stomatitis  is  frequent  and  severe,  and  accompanied  by  profoinid  anaemia 
and  diarrhoea.  Lindstroem  further  says  that  these  injections  may  give 
rise  to  embolism — that  in  one  case  he  observed  a  consecutive  paralysis 
of  the  right  side  of  the  face,  and  in  another  intense  oedema  of  the  right 
upper  limb  and  pneumonia  of  the  right  side.  If,  now,  we  compare  the 
drawbacks  noted  as  following  injections  of  calomel  and  gray  oil,  we 
may  reach  the  conclusion  that,  notwithstanding  all  that  is  said  in 
their  favor,  they  sometimes  give  rise  to  very  unpleasant  symptoms,  and 
rather  exceptionally  to  conditions  which  threaten  and  even  compromise 
life.  Therefore,  I  think  that  their  use  should  be  restricted  to  well- 
selected  cases  in  which  other  remedies  are  contraindicated  or  are  imprac- 
ticable of  employment.  When  used  much  care  and  observation  is 
required  of  the  person  who  administers  them.  In  my  reading  I  have 
been  struck   forcibly  by  the  fact  that  the  most  serious  results  have 

^ "  Ueber  das  Oleum  Cinereum  ira  Vergleiche  zur  den  Calomel-priiparaten,"  Wiener 
med.  Woehenschrift,  1888,  No.  38,  p.  1374,  el  seq. 

^  "Treatment  of  Syphilis  by  Subcutaneous  Injections  of  Uleum  Cinereum,"  Meditz- 
inskoie  Obozrenie,  1890,  xxxiii.  p.  7,  et  seq. 
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almost  invarial>ly  followed  injections  in  which  latty  matters  have  been 
the  vehicle  of  suspension.  Then,  besides  the  cases  already  cited,  the 
case  of  Lesser  1  may  be  mentioned  :  A  man,  thirty-eight,  had  received 
five  injections  of  a  minute  quantity  of  tannate  of  mercury  in  olive  oil, 
and  after  the  last  one  the  patient  was  seized  with  a  convulsive  cough 
and  became  cyanotic.  He  then  had  diarrhoea  and  dulness  at  the  base 
of  his  lung,  with  crepitant  rales  and  rough  breathing.  He  luckily 
escaped  with  his  life.  Therefore  I  think  that  these  methods  of  treat- 
ment should  never  be  largely  employed  as  routine  therapeutics. 

It  may  be  of  interest  to  add  that  Watrasewski  recently  reported 
that  he  had  made  experiments  upon  animals  which  convinced  him  that 
injection  of  oily  substances  without  the  addition  of  mercury  may  give 
rise  to  embolism  of  the  lung.  In  the  section  on  Calomel  Injections  it 
is  noted  that  Klotz  had  such  an  experience  after  a  calomel-oil  injec- 
tion. It  is  certain,  therefore,  that  there  is  danger  in  hypodermic  med- 
ication when  the  mercurial  is  suspended  in  any  other  substance  or  liquid.* 

Yellow  Oxide  of  Mercury. — The  yellow  oxide  of  mercury 
owes  its  introduction  into  the  therapeutics  of  syphilis  to  AVatrasewski,' 
w^hose  zealous  advocacy  of  its  worth  has  been  the  means  of  its  quite 
extended  adoption.  Of  all  mercurial  preparations,  it  is  the  salt  to-day 
most  generally  used  hypodermically,  having  largely  rejilaeed  calomel. 
Watrasewski  had  used  calomel  on  a  large  scale,  and  was  led  to  abandon 
it  by  reason  of  the  many  drawbacks  to  its  use  (see  section  on  Calomel), 
and  chiefly  by  reason  of  the  intense  pain  caused  by  the  injection  of  it, 
and  of  the  weakness,  fever,  diarrhoea,  Avaut  of  appetite,  and  insomnia 
which  it  produces.     His  formulae  are  as  follows  : 

No.  1.  I^.  Hydrarg.  oxid.  flav.,  gr.  xxij  ; 

Acacise,  gr.  iv ; 

Aq.  destillat.,  fsj.— M. 

No.  2.  !^.  Hydrarg.  oxid.  flav.,  gr.  xv ; 

Acacise,  gr.  iv ; 

Aq.  destillat.,  f5j. — M. 

He  begins  with  the  second  or  milder  solution,  and  injects  a  Pravaz 
syringeful.  Three  to  six  injections  are  sufficient  for  a  cure,  wliirh.  it 
must  always  be  remembered,  means,  in  the  minds  of  most  exploiters 

1  Op.  cit.,  pp.  913-915.  -  Op  rit.,  p.  loo. 

*  "  Uebcr  Behandlung  der  Syphilis  niit  Injektionon  von  Kalompl  und  (.iiuvksill>ers- 
oxydcn,"  Wiener  med.  Pre.^se,  1886,  Nos.  42  and  44;  "  Ueher  die  Beliandlnnir  der 
Syphilis  niit  Injektionen  inilwslicher  Qnecksilber-Salze,"  Monatahefle  fiir  Pink:  Da- 
mntolo(/ie,  1887,  p.  989,  et  neq. ;  "  Ktnde  comparative  sur  I'EHet  tli^rajientique  des 
Injections  mercnrielies  insohihles  dans  la  Syphilis  et  sur  les  Accidents  qui  jKnivent 
accoin pawner  leur  eniiilni,''  Jouninl  (lc!<  Mnl.  ciitautCK  ct  i^iiphiliti<jiu.-<,  1890.  vol.  i.  p. 
198,  (7  seij. 
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of  hypotliTiiiic  incrciirial  prcjjarations  in  sypliilis,  the  disappearance 
of  a   <»:iv('n   set  of  symptoms  or  lesions. 

The  yellow  oxide  of  mereury  is  promptly  absurljed,  and  its  presence 
can  be  detected  in  the  urine  within  a  day  or  two.  It  seems  to  linger 
in  the  system  also,  and  whereas  many  of  the  mercurial  pre]>arations 
soon  disappear  from  the  urine  U})on  the  cessation  of  the  injections,  when 
the  yellow  oxide  is  discontinued  mercury,  according  to  several  observers, 
may  be  found  in  the  urine  for  three  weeks  or  more.  The  usual  claims 
are  made  by  Watrasewski  as  to  the  pronij)t  action,  the  mild  and  ephe- 
meral local  reactions,  and  the  comparatively  rare  occurrence  of  mouth 
and  intestinal  complications  after  injections  of  yellow  oxide. 

Many  observers  have  used  Watrasewski's  salt,  and  speak  in  high 
terms  of  it,  among  them  Dr.  Klotz  of  New  York.^  Rosenthal  ^  en- 
dorses its  use  quite  warmly,  and  considers  it  next  to  inunctions  in 
value.     This  observer  used  the  following  formula : 

I^.  Hydrarg.  oxid.  flav.,  gr.  vij  ; 

Ol.  amygdal.  vel  olivoe,  f^ss. — M. 

Of  this  the  dose  is  30  minims,  injected  every  eight  days  into  the  glutei 
muscles. 

Kuhn^  put  this  agent  to  the  test  in  comparison  with  calomel.  He 
concludes  that  it  is  less  active  than  that  salt,  but  has  the  advantage  of 
being  less  painful,  of  causing  mild  and  ephemeral  indurations,  and  being 
attended  with  no  local  or  constitutional  complications.  Tchernogiiboff  ^ 
employed  the  yellow  oxide,  using  one  or  two  injections  of  2  grains 
each,  into  the  cellular  tissues  in  early  cases,  at  intervals  of  eleven  days, 
and  in  older  cases  at  longer  periods.  This  observer,  as  will  be  seen, 
uses  large  doses,  and  says  that  they  are  beneficial  in  tertiary  syphilis 
and  in  early  gummata.  Men  and  women,  it  is  claimed,  bear  these  large 
doses  well,  and  children  are  said  to  be  benefited  by  doses  of  1  grain. 
Tchernogiibolf  thinks  this  remedy  is  contraindicated  in  anseraia,  exhaus- 
tion, alcoholism,  and  visceral  diseases.  Perhaps  it  may  be  well  to  add 
that  any  mercurial  preparation  should  be  used  with  great  caution  in 
patients  suffering  from  these  grave  disorders. 

Tchernogiiboff"^   also  uses   this   preparation  in  doses  of  2  grains 

1  Op.  ciL,  p.  99. 

'^  "  Die  Behandlung  der  S^-philis  mittelst  Einspritzung,  von  Hydrarg.  oxyd  flav," 
Vierteljah.fiir  Derm,  und  Si/philh,  1887,  p.  1101,  et  seq. ;  and  "  Allgemeine  Gesichtspunkte 
bei  der  Behandlung  der  Sypliilis  mittelst  Quecksilbereinspritzungen,  Ibid.,  p.  11 07^ 
et  seq. 

^  "  Zur  Behandlung  der  Syphilis  mit  Injektionen  von  Hydrarg-oxyd-flav.  im  Ver- 
gleiche  ziim  Calomelol,"   Deut.  med.  Wochenschrift,  1888,  p.  635,  et  seq. 

*  Lancet,  Oct.  12,  1887,  p.  757. 

^  Transactions  of  the  Third  General  Meeting  of  Russian  Medical  Men,  No.  5,  p.  160, 
St.  Petersburg,  1889. 
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every  ten  or  eleven  days,  injected  into  the  muscles.  He  says  that 
syphilitic  children  from  twelve  to  fourteen  years  old  tolerate  one- 
grain  doses  hypodermically  very  well,  and  are  benefited.  He  thus 
ti'eated  120  cases,  male  and  female,  young  and  old,  without  any 
untoward  complications.  It  is  interesting  to  remember  that  Lesser' 
observed  abdominal  pains,  vomiting,  and  bloody  and  mucoid  diarrhcea 
after  injections  of  yellow  oxide,  and  never  after  calomel.  The  conclusion, 
therefore,  is  warranted  that  we  can  only  get  at  the  truth  as  regards  the 
the  advantages  and  drawbacks  peculiar  to  any  and  all  preparations  by 
a  study  of  the  experience  of  many  men.  It  is  never  well  to  rely  fully 
upon  the  assertions  of  the  exploiter  of  a  new  mercurial  preparation  or 
combination.  Thus  we  find  that  Dampckoff  ^  used  the  yellow  f>xide  ujxtn 
179  syphilitic  Avomen,  and  that  neither  intense  pain  nor  suppuration  was 
produced.  Yet  these  women  absolutely  refused  to  allow  the  continua- 
tion of  the  treatment  by  reason  of  the  severity  of  the  pain.  Then,  on 
the  other  hand,  Reshetnikoif,^  in  the  course  of  1800  injections  of  yellow 
oxide  suspended  in  vaseline  oil  and  made  into  the  gluteal  regions,  never 
met  with  an  instance  of  local  suppuration,  and  only  once  saw  a  diffuse 
sanguinolent  infiltration,  which  disappeared  without  any  bad  result.  A 
quite  recent  essay  on  the  value  of  yellow  oxide  of  mercury  hypoder- 
mically in  syphilis  is  contributed  by  Selenew,*  of  Stukovcnkoif 's  clinic 
in  Kiew.  This  observer  reaches  the  conclusion  that  this  treatment  is  to 
be  preferred  to  all  others  as  offering  a  more  energetic  and  more  pro- 
longed influence  of  the  mercurial  upon  the  syphilitic  virus.  Selenew 
thinks  that  cerebral  lesions,  old  age,  exhaustion,  ansemia,  and  alcoholism 
are  not  contraindicating  conditions  to  its  use.  He  noted  a  mild  cha- 
racter in  the  sequelae  of  the  injections,  and  occasionally  a  mild  and 
ephemeral  rise  in  the  temperature. 

My  own  conclusion  as  to  this  agent  is  that  in  certain  exceptional 
cases,  where  regional  or  local  mercurial  therapy  is  required,  it  may  be, 
if  used  carefully,  of  decided  benefit.  I  have  no  leaning  to  the  routine 
use  of  any  insoluble  salt  of  mercury  employed  hypodermically. 

Many  other  contributions  upon  the  use  of  the  yellow  oxide  of 
mercury  have  been  published,  but  they  contain  nothing  more  than  has 
been  here  presented. 

Black  Oxide  of  Mercury. — Black  oxide  of  mercury,  u>ch1 
largely  in  homceopathic  practice,  has  been   extolled  as  a  remedy   for 

'  Op.  cii. 

^  Diicniik-  Kuzanskaho  Obahtchcstm  Vratchei,  Jan.  and  ^fay,  ISSO,  p.  11  :  and  Briti.-'h 
Journal  of  Dmialolopij,  vol.  i.,  1889,  p.  381. 

*  Vestnik  OhKhtch.  Hir/h.  Sudebnoi  i  Prakdlcheskoi  Meditziiiu,  Jan.,  1SS9,  p.  1-17  :  and 
British  Jourmtl  of  Dcnnatologij,  vol.  i.,  ISSi^,  p.  349. 

*  Mediizimkoie  Obozrenie,  1890,  p.  1;  and  British  Journal  of  Dermatology,  vol.  ii.  p. 
190. 
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syphilis  when  adiiiiiiistcrctl  .siilu'iUaiicoiisly.  Alx'iid  '  used  a  suspen- 
sion of  this  drufi;  in  iium  and  water,  eniph)yinf2:  in  all  six  hundred  and 
eighty-three  intramuscular  injeetions,  of  which  two  to  fourteen  are 
necessary  in  each  case.  lie  noted  the  early  disappearance  of  secondary 
and  tertiary  lesions.  Pain  and  infiltration  wx're  moderate,  there  were 
no  abscesses,  and  rarely  was  stomatitis  observed. 

Hartmann  -  also  claims  for  the  black  oxide  especial  advantages. 
He  used  the  following  formula  : 

^.  Hydrarg.  oxidi  uigri,  gr.  xv  ; 

Glycerini, 
Aquje  destillat.,  ciu.  f^iss. — M. 

Of  this  tlie  contents  of  a  Pravaz  syringe  should  be  injected  into  the 
buttocks. 

Hartmann  also  uses  a  10  per  cent,  oil  emulsion.  Three  to  six 
injections  are  considered  sufficient.  They  produce  some  pain,  slight 
irritation,  and  sometimes  stomatitis.  It  is  claimed  that  this  drug  is 
indicated  in  the  treatment  of  hereditary  syphilis. 

Watrasewski  also  used  both  black  and  red  oxides  of  mercury  in  a 
10  per  cent,  gum  solution.  He  found  that  they  exhibited  considerable 
action,  comparable  to  that  of  calomel,  but  that  they  caused  less  pain 
than  that  drug.  He  thinks  that  the  oxides  mix  more  readily  with 
liquids  than  calomel.  The  resulting  nodosities  are  smaller  and  less 
lasting  than  those  produced  by  calomel. 

It  need  only  be  mentioned  that  protoiodide  of  mercury,  tannate  of 
mercury,  red  oxide  of  mercury,  sulphate  of  mercury,  and  turpeth 
mineral  have  all  been  tried  hypodermically  in  syphilis,  and  their 
promoters  have  usually  found  them  efficacious.  The  truth  is,  that 
they  all  come  under  the  head  of  insoluble  salts,  and  none  of  them 
possess  any  advantage  whatever  over  calomel,  while  some  are  more 
irritating  and  others  less  efficient. 

Cinnabar. — Cinnabar  (hydrargyrum  sulphuratum  rubrum)  is  con- 
sidered by  Dr.  A.  A.  Siikhoff  of  Cronstadt  the  best  mercurial  prepa- 
ration for  subcutaneous  use.  He  prefers  the  so-called  artificial  cinna- 
bar, a  fine  bright-red  salt,  which  mixes  very  evenly  with  oil  of  sweet 
almond.  One  drachm  of  the  powder  is  mixed  with  an  ounce  of  oil  of 
sweet  almond,  and  of  this  one  syringeful,  representing  about  one  and  a 
half  grains  of  the  agent,  is  injected  into  each  buttock  every  one  or  two 
weeks.  The  average  number  of  injections  required  varies  between  two 
and  ten,  and  the  sojourn  of  the  patients  in  the  hospital  averaged  between 

*  "  Behandlung  der  Syphilis  durch  Subcutanen  Injectionen  Ton  Hydrargyrum 
oxydulatum  nigrum,"  Inaugural  Dissertation,  Wiirzburg,  1887. 

^  "  Behandlung  der  Syphilis  mit  Injectionen  von  Hydrarg.  oxydulatum  nigrum," 
St.  Petersburg  med.  Wochen.,  1890,  3. 
Vol..  II.— 8 
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twelve  and  forty  days.  Sukhoff '  olaiin.--  that  these  injections  are  pain- 
less, and  cause  no  local  or  general  reaction,  and  that  they  are  suitable 
for  ambulatory  cases.  He  makes  the  significant  remark  that  in  rare 
malignant  forms  of  syphilis  this  agent  is  less  energetic  than  the  classical 
mercurials. 

Corrosive  Sublimate. — Though  Hebra^  in  1861  employed  hypo 
dermic  injections  of  corrosive  sublimate  upon  two  cases  of  syphilis,  and 
Berkeley  HilP  in  1866  upon  eleven  cases,  it  was  not  until  after  the 
appearance  of  the  monograph  of  Lewin*  of  Berlin  upon  the  subject 
that  this  mode  of  treatment  took  a  prominent  place  in  the  therapeutics 
of  syphilis.  The  first  important  contribution  to  this  subject  publishetl 
in  France  was  by  Liegois,^  and  after  this  very  many  articles  appeared  in 
various  countries  detailing  the  experience,  favorable  or  the  reverse,  of 
different  observers.  In  1871, 1  published  the  results  of  my  experience® 
in  the  treatment  of  50  cases  of  syphilis  by  this  method,  and  I  have 
employed  it  since  within  the  limitations  yet  to  be  brought  out.  From 
the  experience  of  many  observers  it  is  made  clear  that  doses  of  from 
■j^  to  ^  of  a  grain  of  this  salt,  dissolvetl  in  from  10  to  15  drops  of 
distilled  water,  injected  into  the  subcutaneous  tissues,  have  a  prompt 
effect  upon  secondary  syphilitic  manifestations.  Whereas  in  earlier 
days  the  claim  was  made  that  this  treatment  was  applicable  to  all 
forms  and  stages  of  syphilis,  the  conviction  has  gradually  gained 
ground  that  it  is  a  method  (valuable  in  very  many  instances)  of 
reserve,  emergency,  utility,  or  expediency.  Thus  in  cases  in  which 
mercury  is  badly  borne  by  the  stomach,  and  by  that  method  acts  as 
a  depressant  and  impairs  nutrition,  it  is  very  common  to  observe  that 
these  injections  are  well  borne,  and  that  an  era  of  improvement  is 
inaugurated.  Again,  in  cases  of  intestinal  disorder,  in  which  jiain 
and  diarrhoea  always  follow  the  stomach-dose,  the  subcutaneous  injei-- 
tions  come  to  our  aid.  In  many  cases  when  by  stomach  ingestion 
a  mild  or  severe  stomatitis  or  salivation  is  proiluced,  or  when  IcK-al 
medication  is  powerless,  the  substitution  of  hypodermic  injections  will 
oflen  be  followed  by  full  toleration  of  the  drug.  The  injections  are 
often  of  much  value  in  local  and  regional  thorai\v,  as,  for  instance,  in 

'  "Treatment  of  Sypliilis  In-  Injection  of  Cinnabar,"  Protok.  Rusch.  Si/  i  Dennal. 
Obst.  St.  Pcteri>hur<ih,  1890,  iv.  51-57. 

*  "  Ueber  die  Behandlung  der  Sypliilis,"  Alhiemeiiie  Wiener  med.  Zeitunp,  July  23, 
No.  30,  1801. 

'  "Subcutaneous  Injection  of  Mercury  in  Sypliilis,"  Lancet,  May,  18t>6. 

*  Behantllunfi  der  S)fphilis  mil  subattaiieit  Sublinuit-injectionenj  Berlin,  1SG9. 

*  "  Des  Resultats  diniques  et  scientifiques  obtenus  avec  les  Injections  sous-cutan^es 
de  sublime  a  petites  doses,"  Annale.<:  ile  Dennat.  et  de  Syphilw/ntphte,  tome  '2.  1S69-70, 
pp.  1,  90,  and  272. 

®  "On  the  Treatment  of  Syphilis  by  the  HyjKHlermic  Injection  of  Corix^sive  Sub- 
limate," Medical  Gazette.  May  13,  1871. 
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cases  of  localized  syphilitic  luopiasms,  resisting  internal  treatment,  in 
eye,  ear,  and  cerohral  afrections,  and  hypori)lasia  of  tlic  lymphatics  and 
the  g;an<i:lia.  In  the  j)a.st  two  winters  I  have  often  derived  mnch  hen- 
efit  from  the  hypodermic  injection  of  corrosive  sublimate  in  })atieuts 
who  were  sntl'ering  from  the  J2:rij),  and  in  whom  the  secondary  manifes- 
tations of  syphilis  coincidently  showed  themselves.  In  many  of  these 
cases  mercury  by  the  stomach  was  badly  borne  and  ])r(xluced  debility 
and  great  nervousness  ;  in  others  the  stomach  was  fully  taxed  by  the 
antigrip  remedies  ;  and  in  still  others  it  seemed  to  have  no  effect.  In 
these  conditions  I  resorted  to  the  sublimate  injections,  with  a  promptly 
beneficial  effect  and  ultimate  good  results  uj)on  the  sypliilitic  diathesis. 
It  is  well  to  bear  these  facts  in  mind,  for  they  will  be  the  means  of 
helping  many  a  sorely-tried  patient  over  some  very  rough  spots. 

In  many  cases  of  secondary  syphilis  it  will  hap])en  that  by  reason 
of  colds,  of  intercurrent  late  acute  affections  of  the  lungs,  liver,  and 
intestines,  and  of  gastric  derangements,  mercury  by  the  mouth  is 
temporarily  contraindicated ;  and  in  these  exigencies  a  resort  may  be 
had  to  hypodermic  medication.  Patients  sometimes  become  tired  and 
complain  of  the  dosing  by  pills,  and  circumstances  do  not  favor  the 
use  of  inunctions  or  fumigations ;  and  in  these  cases  very  often  quiet 
and  contentment  may  be  produced  by  using  the  mercury  subcutane- 
ously.  In  some  eases,  happily  rare,  the  evolution  of  the  second- 
ary period  of  syphilis  is  ushered  in  with  fever  and  deep  debility ; 
in  fact,  a  pseudo-typhoid  state  is  produced  {typhose-syphilitiqm  of 
Fournier).  In  such  cases  there  is  very  often  stomach  intolerance  of 
mercury,  and  the  patient  is  too  weak  to  stand  mercurial  inunctions. 
In  this  emergency  we  can  use  hypodermic  injections  of  sul^limate  Avith 
confidence,  and  employ  the  stomach  for  symptomatic  remedies.  Even 
at  this  late  day  I  think  I  can  do  no  better  than  quote  in  the  main 
the  conclusions — somewhat  modified  and  elaborated,  however — which 
I  reached  upon  this  subject  in  1871.     They  are  as  follows: 

1.  That  the  use  of  bichloride  of  mercury  by  hypodermic  injections, 
though  a  method  of  treatment  possessing  certain  advantages,  is  for 
various  reasons  of  limited  application.  2.  It  is  useful  in  the  whole 
secondary  period  of  syphilis,  in  roseola,  in  the  ])apular  syphilides,  and 
in  the  small  miliary  pustular  syphilide.  Its  action  upon  newly-appear- 
ing syphilides  is  sometimes  almost  marvellous.  This  effect  is  always 
strikingly  Avell  marked  upon  lesions  in  the  vicinity  of  the  injections, 
which  disappear  in  a  few  days  Thus  in  cases  of  disfiguring  and 
compromising  syphilitic  eruptions  on  the  face,  neck,  or  hands,  these 
injections,  made  as  near  as  possible  to  the  seat  of  the  lesions,  will 
always  bring  about  a  prompt  and  satisfactory  result.  When  syphilides 
have  grown  old,  they  are  often  slow  to  yield  to  these  injections,  which 
have  little  if  any  effect  upon  scaling  lesions,  whether  of  early  or  late 
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evolution.  3.  It  very  rapidly  cures  all  syphilitic  neuroses,  cephalalgias, 
pleurodynias,  and  angina,  even  when  they  are  slow  to  yield  t«j  the 
internal  use  of  mercury  and  niorpliine.  4.  In  the  cachexias  of  syphilis, 
early  and  late,  and  in  the  anaemia  with  concomitant  gastric  weakness, 
th&se  injections,  used  for  a  time  as  a  treatment  of  utility,  will  prove 
very  efficacious.  5.  It  possesses  no  advantages  over  other  methods  in 
the  treatment  of  nnicous  patches  and  condylomata  lata,  or  in  the  hard 
oedema  accompanying  primary  or  secondary  lesions.  6.  It  may  be 
beneficial  in  the  mild  and  even  severe  forms  of  cerebral  and  sjjinal 
lesions,  in  combination  with  iodide  of  potasssium  internally,  particu- 
larly in  those  cases  in  which  the  use  of  mercurial  frictions  is  for  any 
reason  impossible.  Under  like  conditions  in  eye  and  ear  syphilis  these 
injections  may  be  resorted  to.  7.  In  the  early  tertiary  lesions,  and 
even  in  the  late  forms  if  not  of  an  ulcerated  character,  these  injections 
are  often  beneficial,  but  they  then  require  the  internal  use  of  the  iodide 
of  potassium  as  an  adjuvant.  8.  This  treatment  is  frequently  well 
borne  by  men,  but  is  much  objected  to  by  women  as  a  rule,  and  in 
children  and  infants  it  is  contraindicated  except  under  conditions  of 
severe  emergency. 

Rosolimos,^  who  has  used  sublimate  injections  upon  a  large  scale, 
calls  attention  to  a  fact  which  I  have  also  observed — namely,  that  the 
method  is  often  extremely  efficacious  in  cases  of  buccal  lesions  without 
the  aid  of  toj^ical  treatment.  He  attributes  this  efficient  action  in  it 
only  to  the  curative  influence  of  the  injections,  but  also  to  the  fact  that 
they  very  rarely,  if  ever,  cause  stomatitis  or  any  form  of  mouth  lesions, 
which  so  often  lead  to  the  development  of  syphilitic  processes  on  the.se 
parts. 

It  is  of  the  utmost  importance  that  the  ])ntient  should  be  not  only 
intelligent,  but  at  the  same  time  impressed  with  the  gravity  of  his  (li>- 
ease,  in  order  that  he  may  comjM-ehcnd  the  advantages  he  is  to  derive, 
otherwise  he  will  not  submit  to  the  pain  and  inconveniences  of  the 
treatment.  In  some  cases  in  private  practice  the  treatment  is  inadmis- 
sible by  reason  of  the  cost  of  the  freipient  injections.  In  dispensary 
practice  jiatients  soon  tire  of  this  treatment,  and  they  fail  to  apj^ear  for 
its  continuance.  It  is  well,  therefore,  for  j>hysicians  not  to  put  down 
in  their  records  cases  as  being  cured  for  the  reason  that  they  did  not 
come  back,  since  it  is  very  ])rol)able  that  they  may  have  sought  other 
and   more  agreeable  methods  of  treatment. 

Within  the  limits  of  expediency,  emergency,  and  utility  these  inje*.'- 
tions  ]iossess  the  advantages  of  smallness  and  itriH-ision  ol'dose  anil  ease 
of  administration,  a  promptly  satisfacti>ry  tlicrajKnitic  action,  and  the 
absence  of  systemic  disturbance. 

'  "  Les  Syphiliiles  socondaires  de  la  Bouclu'.  traitees  par  los  Injoolions  niercuriolles," 
Annales  de  Denn.  ct  dc  Si/ph.,  1S88,  p.  525,  et  mj. 
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Tiie  quantity  of"  iiu'iviiry  inr  initial  injcrtionri  .shoultl  ho  about  -^(j  or 
\  of  a  grain  of  the  .snhliniatc  for  persons  in  good  healtli.  In  weakly 
individuals  -^.j  of  a  grain  may  he  used.  Therefore  it  is  well  to  have 
several  solutions  on  hand,  always  in  small  quantity,  kept  in  a  eool 
place  and  secluded  from  the  light.  After  many  years'  experience  I 
have  reached  the  conclusion  that  10  or  12  dro})s  of  water  are  suf- 
ficient for  the  amount  of  injection  fluid.  Thus  we  may  have  a  solution 
in  which  j^g-  of  a  grain  of  sublimate  is  dissolved  in  10  drops  of  water, 
another  of -|^  of  a  grain  in  the  same  quantity,  and  for  exceptional  in- 
stances ^  or  ^  of  a  grain  to  the  same  amount.  As  a  rule,  it  will  be 
found  that  as  an  all-around  solution  the  one  containing  -^  grain  to 
10  drops  will  be  the  most  used  and  the  most  effective.  For  a  few 
injections  a  greater  strength  may  be  reipiired  by  reason  of  emergency 
or  the  severity  of  symptoms,  and  in  most  instances  benefit  will  result. 
These  solutions  must  be  made  with  great  care  and  with  distilled  water, 
and  then  they  should  be  filtered.  Whenever  they  show  signs  of  tur- 
bidity they  should  be  rejected. 

White'  of  Guy's  Hospital  has  recently  reported  his  success  in  the 
treatment  of  syphilis  of  the  nervous  system  with  the  sublimate  injec- 
tion. He  first  injects  deeply  into  the  gluteal  muscles  -^  of  a  grain  of 
muriate  of  morphine,  then,  withdrawing  and  recharging  the  syringe, 
he  injects  -|  of  a  grain  of  tlie  mercurial.  He  speaks  of  one  case  in 
^\'hicll  daily  injections  for  nearly  ten  w^eeks  were  made.  In  this  con- 
nection it  should  be  remembered  that  by  such  a  treatment  we  are  liable 
to  induce  a  craving  for  morphine.  It  is  always  better  for  the  patient 
to  stand  the  pain. 

Cruyl  ^  has  modified  the  use  of  sublimate  hypodermically  by  using 
olive  oil  as  the  means  of  suspension.  A  given  quantity  of  sublimate 
is  dissolved  in  ether,  and  then  incorporated  with  the  oil.  The  dose  is 
the  same  as  in  watery  solutions.  Xo  bad  effects  are  produced  by  these 
injections. 

A  further  modification  of  the  sublimate  treatment  is  in  the 
form  of  emulsion  with  vaseline  oil,  which  Tchistiakoff^  considers 
very  valuable  in  severe  cases,  and  not  attended  with  bad  results. 
This  same  observer  has  made  a  number  of  experiments*  in  order 
to  find  a  combination  with  sublimate  which  does  not  give  rise 
to  pain,  and  concludes  that  the  following  combination  answers  the 
purpose  well : 

^  "  On  the  Treatment  of  Syphilis,  especially  of  the  nervous  system,  by  the  Sub- 
cutaneous Injection  of  Perchloride  of  Mercury,"  Lancet,  June  6,  1891. 

^  "Une  Nouvelle  Injection  mercurielle  sous  cutanee,"  Annales  de  Dermat.  et  de 
Syphilographie,  1890,  p.  35. 

^  Transactions  of  the  Third  General  Meeting  of  Russian  Med.  Men  in  St.  Petersburgh, 
1889,  No.  5,  p.  158. 

*  Voenno-Meditzinshj  Jilrnal,  No.  2S,  1SS9,  p.  456. 
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]^.  Hydrarg.  chlorid.  corros.,  gr.  x  ; 

Aqute  destillat.,  oj  ; 

Acidi  tartarici,  3ss. — M. 

The  syringe  i^hould  be  made  of"  India-rubber,  and  should  hold  10 
or  12  drops,  or  if"  larger  should  be  accurately  gauged  for  those 
amounts.  The  needles  should  be  of  very  fine  calibre,  of  steel,  and 
fully  an  inch  and  one-eighth  or  one-quarter  long.  The  greatest  care 
should  be  taken  to  keep  the  syringe  and  needles  (for  it  is  well  to  have 
quite  a  number)  in  a  state  of  perfect  cleanliness  and  removed  from  any 
chance  of  dust  contamination.  When  the  syringe  is  charged  with  the 
sublimate  solution  and  the  needle  is  affixed,  the  instrument  sliould  lie 
placed  in  a  saucer  or  tray  containing  a  5  per  cent,  carbolic  solution.  In 
the  operation  the  utmost  asepsis  should  be  aimed  at,  and  the  injected 
part  should  be  carefully  washed  with  soap  and  water,  and  after  that 
sopped  and  wiped  with  carbolic  water  (5  per  cent.).  The  skin  being 
pinched  up  in  a  fold,  the  needle  is  to  be  pushed  gently,  slowly,  but 
firmly  deep  into  the  subcutaneous  connective  tissues,  and  then  the  fiuid 
is  to  be  expelled  slowly  and  with  care,  in  order  that  the  tissues  may 
not  be  bruised  more  than  necessary.  Slight  massage  over  the  in- 
jection will  aid  in  its  diffusion  into  the  tissues.  It  must  always  be 
borne  in  mind  that  the  fluid  should  not  be  thrown  into  the  deep  parts 
of  the  derma  proper,  for  the  reason  that  if  there  deposited  it  is  very 
prone  to  produce  an  eschar,  which  will  result  in  the  destruction  of  the 
whole  thickness  of  the  skin.  Then,  again,  great  care  must  be  exercised 
that  the  point  of  the  needle  is  not  lodged  in  a  vein,  in  which  case 
dizziness,  syncope,  a  feeling  of  suffocation,  pain  in  the  heart  and  lungs, 
and  other  alarming  symptoms  will  be  observed.  To  avoid  this  accident 
the  surgeon  must  watch  the  piston  of  the  syringe  while  he  is  injecting. 
If  there  is  a  moderate  but  mild  resistance  to  the  injected  fluid,  as  will 
be  the  case  if  the  tip  is  in  the  subcutaneous  tissues,  he  may  know  that 
he  is  all  right.  If,  however,  the  injection  seems  to  pass  out  of  the 
syringe  without  any  or  with  very  little  resistance,  there  is  fear  that  the 
tip  is  in  a  vein.  Under  these  circumstances  it  is  well  to  push  down 
farther  or  withdraw  the  needle  a  little  until  the  normal  resistance  shall 
be  felt  and  no  untoward  symptoms  threaten.  A  very  moderate  amount 
of  practice  in  the  use  of  hypodermic  injections  will  teach  the  surgeon 
to  know  when  he  is  in  danger  of  doing  harm. 

Various — indeed  almost  all — parts  of  the  body  have  been  selected 
for  this  method  of  treatment.  The  arms  and  legs  have  been  useil  and 
abandoned,  for  the  reason  that  much  discomfort,  pain,  and  muscular 
inability  is  generally  ])roduced.  The  back  in  a  line  from  the  shoulders 
to  the  hips,  at  a  distance  of  about  six  inches  on  either  side  of  the  spinal 
column,  was  utilized  by  Lewin,  and  may  occasionally  be  useil  when 
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other  parts  fail  to  otU-r  a  proper  site  for  injections.  It  is  always  im- 
portant, when  nsing  any  form  of  snbcntaneous  injection  of  mercury, 
to  avoid  parts  lial)le  to  be  compressed  over  bony  ridges  or  prominences 
or  where  extra  pressure  of  tiie  garments  is  exerted.  After  many  years' 
exjxn-ience  I  have  come  to  look  upon  the  gluteal  regions  as  the  most 
advantageous  sites  for  mercurial  injections.  Smirnotf  first  called  atten- 
tion to  the  depressions  just  behind  the  great  trochanters  as  eligible 
sites  for  injections,  and  1  think  that  no  parts  of  the  body  lend  them- 
selves to  our  purpose  as  well  as  these.  Injections  made  here,  as  a  rule, 
cause  little  if  any  pain  and  but  small  and  ephemeral  nodosities.  In 
this  region  quite  a  number  of  injections  may  be  given,  and  in  most 
instances  sufficient  surface  is  offered  for  the  recpiisite  injection-treat- 
ment. We  can  resort  also  to  the  hypogastric  regions  and  to  the 
parts  near  the  inguinal  lymphatics,  above  and  below ;  but  whenever 
the  upper  parts  of  the  thighs  are  used  great  care  must  be  exercised, 
and  the  injections  tried  in  a  tentative  manner  in  order  to  determine 
whether  we  can  continue  them  or  not.  As  it  is  very  often  important 
to  act  locally  upon  lesions  of  the  penis  and  of  the  lymphatics  arising 
therefrom,  we  may  have  to  utilize  the  tissues  in  their  vicinity.  It 
must  always  be  remembered  that  injections  should  not  be  made  into  the 
mons  veneris  or  under  the  skin  of  the  penis.  The  region  of  the  neck, 
particularly  its  back  portions,  may  be  used  in  some  extreme  cases 
requiring  local  or  regional  therapy.  Care  must  be  exercised  that 
vessels  and  nerves  are  not  punctured  or  injured.  Whenever  mercurial 
injections  are  employed  for  localized  deposits  or  new  growths,  the 
anatomical  peculiarities  of  the  parts  must  be  taken  into  consideration. 

As  a  rule,  the  injection  of  \  or  ^  of  a  grain  of  sublimate  every 
second  day  will  be  attended  with  no  bad  or  annoying  results,  and 
even  a  daily  injection  may  be  well  borne  and  may  produce  good 
results.  Xo  absolute  rule  can  be  given  as  to  the  dose  or  its  fre- 
quency :  as  has  already  been  said,  each  case  is  a  problem,  and  when 
treated  with  these  injections,  as  with  all  methods  of  antisyphilitic 
therapy,  must  be  carefully  Avatched.  If  the  general  condition  of  the 
patient  is  improved,  if  his  lesions  show  signs  of  yielding  to  treatment, 
and  if  the  annoyances  and  discomforts  of  his  disease  are  ameliorated, 
the  physician  may  be  assiu'ed  that  he  is  on  the  right  track,  and  he 
can  increase  the  dose  or  the  frequency  of  the  injections  according  to 
the  indications  presented.  It  is  astonishing  how  seldom  stomatitis  or 
intestinal  troubles  are  produced  even  when  massive  doses  of  the  subli- 
mate are  injected. 

The  unpleasant  local  effects  are  as  follows :  Pain  at  the  point  of 
puncture  ;  pain  at  the  site  of  the  injection  ;  an  erythematous  condition 
of  the  skin,  with  heat  and  itching  or  burning ;  infiltration  in  the  sub- 
cutaneous tissues  and  localized  firm  nodosities. 
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Tlio  pain  at  the  point  of  puncture  is  usually  trifling,  and  is  seldom 
seen  in  this  era  of  asepsis. 

The  pain  at  the  site  of  the  injection  may  be  severe,  and  even  lasting 
in  some  few  instances,  but  as  a  rule  it  ceases  in  a  few  hours.  It  mav 
last  one  or  more  days,  and  give  way  to  a  sensation  of  tenderness  and 
soreness  of  varying  degrees.  In  many  cases  it  will  be  observed  that 
pain  is  felt  after  the  first  few  injections,  and  that  thereafter  it  is  nut 
complained  of.  The  temperament  of  the  patient  in  this  ordeal,  as  in 
disease  in  general,  has  much  to  do  with  the  presence  or  absence  of  jiain 
following  injections. 

An  erythematous  halo  of  greater  or  less  extent  may  often  be 
observed  even  when  the  utmost  care  has  been  taken  with  the  injection. 
As  a  rule,  this  hypersemia  is  slight  and  ephemeral,  and  causes  little 
annoyance.  In  some  cases  the  redness  is  deep  and  the  burning  and 
itching  are  severe.  It  is  a  condition  readily  cured  by  rest  and  cooling 
lotions. 

Infiltration  into  the  subcutaneous  tissues  may  be  of  various  grades 
of  severity.  In  somewhat  exceptional  cases  it  presents  many  of  the 
objectiv^e  features  of  erythema  nodosum.  We  may  also  find  more 
or  less  extensive  induration  of  a  brawny  character,  which  may  be 
]>ainful  or  the  reverse.  In  some  instances  prompt  involution  occurs, 
and  in  otliers  the  thickened  condition  is  very  persistent,  so  that  patients 
present  large  surfaces  of  skin  the  seat  of  brawny  swelling  and  thicken- 
ing. The  nodosities  are  usually  the  sequelse  of  diffuse  infiltrations. 
In  some  cases  each  injection  gives  rise  to  a  localized  marginated  sub- 
cutaneous tumor  M'hich  presents  a  feeling  of  firm  structure.  Those 
nodosities  remain  in  an  indolent  condition  for  a  time,  and  then  dis- 
appear. 

In  the  sense  in  which  we  understand  the  abscesses  which  follow 
calomel  injections,  it  may  be  said  that  these  complications  are  not 
observed  in  sublimate  injections.  During  more  than  twenty  years  I 
have  seen  but  two,  or  perhaps  three,  subcutaneous  abscesses.  They  are 
certainly  of  great  rarity.  I  have  seen  in  my  own  practice  and  in  that 
of  another  surgeon  a  localized  y-anorene  of  the  skin  occur  in  conse- 
quence  of  the  injection  not  having  been  thrown  into  the  subcutaneous 
tissues,  but  rather  into  the  deep  jiarts  of  the  derma.  In  these  cases  the 
entire  skin,  for  an  area  corresponding  to  the  extent  of  the  injection,  is 
killed.  The  process  of  decay  is  a  rather  slow  one.  and  the  morbid 
tissue  is  thrown  off  and  a  clearly  punched-out  wound  is  left.  With 
ordinary  care  this  troublesome  accident  may  be  avoidixl. 

Sal  alembroth,  the  double  chloride  of  mercury  and  ammonium,  was 
introduced  into  the  therapeutics  of  syphilis  by  Rloxam  '  of  Lt>ndon  as 

'  "On  the  Intr;iniusoiil:ir  Injootion  of  Mercury  in  Syphilis,"  Lancet.  April  2"^.  1SS8  ; 
;nul  "On  Syphilis  ami  its  Troatmont,"  Jbiil.,  May  5,  1888. 
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Ix'iiig-  j)r(,'f"c'ral)l('  to  all  other  mercurial  pr(;[)aratiou.s  for  hyj)(Ml(;niiic  use. 
'I'lie  solution  found  by  tlio  author  most  efficient  was  one  which  did  not 
contain  an  excess  of  cidoride  of  amnion  in  ni,  and  was  made  by  dissolv- 
ing '^2  grains  of  sublimate  and  16  of  chloride  of  ammonium  in  suffi- 
cient water  to  make  2  ounces.  The  dose  of  this  solution,  which  is  not 
liable  to  decompose,  is  10  minims,  and  it  should  be  injected  deep  into 
the  glutei  nuiscles  once  a  week.  By  this  agent  the  author  claims  that 
he  has  been  very  successful  in  the  treatment  of  syphilis,  using  the 
injections  weekly,  bimonthly,  and  monthly  for  a  period  of  eighteen 
or  twenty-three  months. 

Composite  Preparations  of  Mercury. — Early  in  the  history  of  sub- 
limate injections  efforts  were  made  to  obtain  a  salt  or  a  combination 
which  should  be  so  bland  as  to  cause  no  pain  or  irritation,  and  which 
would  be  more  promptly  absorbed  and  readily  assimilated  than  the 
bichloride.  The  search  for  this  panacea  began  in  1871,  and  it  still 
continues.  To  Staub  ^  may  be  given  the  credit  of  first  proposing 
a  chloro-albuminous  solution  of  mercury.  He  used  the  following 
formula : 


]^.   Hydrarg.  bichlor,, 
Ammou.  chlor., 
Sodii  chlor., 

gr.  XX ; 
gr.  XX ; 

3j; 

Liquor,  ovi  albi, 
Aqute  destillat., 
ig.  Inject  20  minims  at  a  dose. 

cid.  fsiv. — M, 

Staub's  fluid  was  not  used  largely,  even  in  France,  where  the 
bichloride  solution  was  preferred.  In  1876,  Professor  Bamberger^ 
introduced  an  albuminous  mercuric  compound  which  was  largely 
used,  and  is  even  employed  at  this  time.  Bamberger's  solution  is 
made  as  follows  :  To  100  c.  c.  of  a  filtered  solution  of  white  of  effs: 
(containing  40  c.  c.  of  albumin  and  60  c.  c.  of  water)  there  are  added 
60  c.  c.  of  a  solution  of  mercuric  chloride  (containing  5  per  cent,  or 
3  grm.  Hyd.  Clg)  and  60  c.  c.  of  a  solution  of  sodium  chloride  (con- 
taining 20  per  cent.) ;  finally,  80  grm.  of  distilled  water  are  added, 
which  brings  the  bulk  of  the  solution  up  to  300,  containing  0.010  sub- 
limate in  every  cubic  centimetre.  Upon  the  hypothesis  that  in  stomach 
ingestion  sublimate  is  first  converted  into  an  albuminate,  which  in  its 
turn  is  readily  absorbed,  Bamberger's  fluid  Avas  accorded  an  extensive 
use  in  Germany.     But  by  reason  of  the  more  or  less  prompt  deteriora- 

^  Traitement  de  la  Syphilis  par  les  Injections  hypodermique  de  Sublime  &  I  etat  de  Solu- 
tion chloro-albumineuse,  Paris,  1872 

'■'  "  Ueber  Hypodernaatische  Anwenduna:  von  loslichen  Quecksilber-albuminat,'' 
Wiener  med.  Wochenschri/t,  ]^o.  11,  J  876;  and  "  Xachtriigliche  Bermerkung  iiber  die 
darstellung  des  loslichen  Quecksilber-albuminat,"  Ibid. 
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tion  of  this  fluid  (in  its  becoming  turbid  and  precipitating  a  white 
substance  consisting  chiefly  of  calomel)  it  gradually  fell  into  disfavor — 
a  result  which  was  accelerated  by  the  fact  that  its  injection  produced 
nearly  if  not  as  much  pain  as  the  sublimate  injections.  I  used  this  solu- 
ti(ju  in  many  cases  over  a  considerable  period  of  time,  and  abandoned 
it  by  reason  of  the  uncertainty  of  the  dosage  from  precipitation,  and 
from  the  fact  that  it  possessed  no  advantage  over  the  sublimate  solution. 
My  colleague,  the  late  Dr.  Bumstead,  reache<l  a  similar  conclusion. 

With  the  death  of  the  mercuric  albuminate,  phcenix-like  a  new 
preparation  was  heralded.  For  this  therapeutic  novelty  the  world  is 
indebted  to  the  late  L.  ]Martineau  ^  of  Paris,  who  in  season  and  out  of 
season,  wrote  in  journals  and  in  societies  spoke  words  of  praise  about 
his  jiejitone  mecurique  ammonique.  According  to  this  enthusiastic 
physician,  the  syphilitic  panacea  had  at  last  been  found,  which  was 
readily  absorbed,  caused  no  pain  or  inconvenience,  and  cured  promptly 
every  case.     The  formula  of  the  preparation  is  as  follows : 

^.  Plydrarg.  bichlor.,  oiiss  ; 

Pepton  (Catillou),  3ss ; 

Ammon.  chlor.,  Sss. — ^I. 

Fifteen  grains  of  this  preparation  contain  4  grains  of  sublimate.  It 
was  diluted  in  water  alone  and  in  a  mixture  of  water  and  glycerin, 
and  was  injected  in  doses  of  from  i  of  a  grain  upward.  Though  so 
much  vainited,  the  preparation  was  not  largely  used,  and  since  the 
death  of  its  introducer  it  has  passed  into  the  limbo  of  therapeutical 
curiosities. 

A  number  of  observers  have  also  published  papers  on  peptone-mer- 
cury in  various  forms  and  modifications  in  syphilis.  Though  numer- 
ous, these  essays  contain  nothing  worth  recording,  and  they  themselves 
may  well  be  speedily  forgotten. 

Hydrochloric  Glutin-Peptone  Sublimate. — This  newly-elab<irated 
compound  has  been  recently  much  praised  by  Hiifler,'  who  contends 
in  favor  of  soluble  preparations  of  mercury  for  hypodermic  use  in 
syphilis.  In  Striimpell's  clinic  sixty  patients  wore  treated  by  this  new 
com]>()nnd.  It  is  claimed  by  Hiifler  that  the  remedy  is  prompt  and 
efticient,  that  it  causes  no  local  reaction,  and  that  relapses  are  no  more 
frequent  than  when  otlier  treatments  are  f<»llowed.  It  may  be  remarked 
that  such  polypharmaceutic  refinements  as  the  one  just  mentioned  sliould 

'  "  Des  Injections  sous  cutan^es  de  Peptone  merourique  Aminoniqne  dans  le  Traite- 
nient  de  la  Syphilis,"  Union  meilicale,  18S1,  od  series,  vol.  xxxiii..  pp.  97,  125,  13ti, 
149,  174,  and  186;  and  "Lectins  sur  la  Th^rapeutiqvie  de  la  Syphilis,"  La  Fruncf  rnciU- 
cale,  1882,  tome  2,  Nos.  17  to  34. 

'  "  Ueber  die  Behandlnnc  der  Syjdiilis  niit  Sal/sauren  Glutini>eptone  Sublimat 
(nach  Dr.  Paal),"  Thtrap.  Miin<it.<h<'jh\  Sept.,  1890.  p.  437,  t<  sty. 
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be  looked  u})on  only  :i.s  therapeutical  curiosities,  to  be  used  by  those 
seeking  novelty  rather  than  true  scientific  results.  This  preparation  is 
said  to  have  been  patented  by  its  inventor,  Dr.  Paal.  It  is  scarcely 
probable  that  he  will  be  annoyed  with  the  prosecution  of  many 
infringement  suits. 

Bockhart^  introduced  into  medicine  a  preparation  which  he  calls 
blood-serum  mercury,  which  he  thinks  is  better  than  any  other  com- 
bination of  mercury  and  albumin.  It  is,  he  claims,  of  fixed  composi- 
tion,- and  when  injected  under  the  skin  causes  little  if  any  pain  or 
inconvenience,  even  when  injected  into  the  thighs.  It  is  prepared  as 
follows  from  the  blood  of  sheep,  horses,  or  oxen :  lOJ  drachms  of 
blood-serum,  sterilized  after  Koch's  method,  are  placed  in  a  graduated 
glass,  and  then  mixed  with  a  solution  of  45  grains  of  bichloride  of 
mercury  dissolved  in  1  ounce  of  boiling  distilled  water.  The  precipi- 
tate formed  is  redissolved  by  the  addition  of  105  grains  of  chloride 
of  sodium  dissolved  in  5  drachms  of  distilled  water.  This  compound 
is  then  a  3  per  cent,  solution  of  blood-serum  mercury.  By  adding 
enough  distilled  water  to  make  the  whole  measure  6  fluid  ounces  and  5 
drachms,  we  have  the  solution  generally  used,  containing  IJ  per  cent, 
of  the  mercurial  salt.  In  every  detail  of  preparation  the  most  scru- 
pulous care  must  be  taken  to  preserve  an  aseptic  condition.  Fifteen 
minims  of  this  solution  contain  ^  of  a  grain  of  sublimate  combined 
with  albumin.  Injections  should  be  made  daily  or  every  second  day. 
This  liquid  is  of  a  yellowish  opalescent  color,  and  shows  little  tendency 
to  decomposition  if  kept  in  a  dark  bottle  in  a  cool  place. 

Bockhart  employed  this  preparation  in  many  cases  of  early  syphilis, 
of  condylomata,  gumma  of  the  tongue,  gumma  of  the  skin,  of  syphilitic 
ozffiua,  and  of  scaling  syphilitic  eruptions  of  the  palm,  and  found  excel- 
lent results.  Lipp,  however,  thinks  that  the  remedy  is  less  efficacious 
and  more  painful  and  uncertain  in  its  action  than  the  utterances  of 
Bockhart  woukl  leatl  us  to  expect.  Hallopeau- says  that  the  experi- 
ments made  with  this  preparation  at  the  Hopital  St.  Louis  did  not 
realize  his  expectations.  All  the  patients  thus  treated  complained  so 
bitterly  of  the  pain  produced  that  the  remedy  was  of  necessity  given 
up.  Rona,-^  on  the  other  hand,  though  he  concedes  that  the  remedy 
has  some  drawbacks  in  the  way  of  local  and  general  reaction,  thinks 
that  it  is  a  valuable  one  and  worthy  of  trial. 

Cyanide  of  Mercury  was  brought  prominently  forward  by  the  late 
Tilbury  Fox  *  as  a  very  efficient  and  satisfactory  preparation  in  the 

^  "  Blut-serum-Quecksilber,  ein  neues  praparat  zur  Injections-behandlung  der 
Syphilis,"  Monatshefie  fiir  Pmktische  Dermatologie,  1885,  No.  5,  pp.  137,  et  seq. 

'^  Mevue  des  Scknces  medicales,  vol.  xxvii.  1886,  p.  241. 

'  "  Blut  serum  Quecksilber  (Bockhart)  gegen  Lues,"  Monatshefte  fiir  Prakt.  DermaLf 
June,  1886,  p.  287,  et  seq. 

*  Skin  Diseases,  London,  1873,  pp.  306  and  307. 
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treatment  of  syphilis ;  and  it  has  again  recently  been  advocated  as  a 
most  excellent  antiseptic  by  Chibret/  Fox  employed  it  in  the  form 
of  pills,  with  the  initial  dose  of  -^-^  of  a  grain  thrice  daily.  This 
agent  was  first  employed  by  the  hypodermic  metliod  by  CullinL^- 
worth,^  who  reached  the  conclnsion  that  it  was  superior  to  the  sulj- 
limate  by  reason  of  the  mildness  of  pain  and  of  local  reaction,  and 
of  its  stability  in  solution.  Therapeutically,  he  found  it  very  efficient, 
and  employed  the  following  formula  : 

I^.  Hydrarg.  bicyanidi,  gr.  xij  ; 

Glycerin  i,  f  .^ss  ; 

Aqu£e  destillat.,  q.  s,  ad  f.siv. — M. 

The  medium  dose  was  10  drops  (^  grain),  injected  every  day,  but 
double  the  quantity  can  be  used  in  appropriate  cases  under  careful 
surveillance. 

This  agent  was  not  extensively  adopted  as  an  antisyphilitic  remedy, 
and  little  was  then  heard  of  it  until  the  year  1876,  when  Sigmund^ 
praised  it,  and  placed  it  next  to  sublimate  and  calomel  in  its 
potency.  This  observer  regarded  it  as  beneficial  in  mild  cases,  and 
noticeable  for  its  slight  disturbance  of  the  tissues  after  injections. 
Sigmund's  opinion  was  endorsed  by  !Mandelbaum  *  of  Odessa,  who 
regarded  it  as  a  good  remedy  in  public  practice  for  many  reasons,  par- 
ticularly its  cheapness.  It  would  seem  that  in  Mandelbaum's  experi- 
ence this  agent  causes  pain,  for  he  has  since  published  a  formula  which 
contains  cocaine,  as  follows  : 

I^.  Cocaini  muriat.,  gr.  j  ; 

Hydrarg.  bicyanidi,  gr.  ^  ; 

Aquse  destillat.,  TH.  xv. — M. 
This  quantity  is  sufficient  for  one  injection. 

As  showing  how  one  man's  experience  in  the  use  of  a  drug  is  dia- 
metrically opposed  to  that  of  another,  it  is  interesting  to  give  the  views 
of  Giintz^  of  Dresden  upon  the  eifects  of  the  cyanide  hypcnlermically 

'  "  Etude  coiuparative  des  pouvoirs  Aiitiseptiqucs  du  Cvanuiv  de  Meivnro,  et  wt.." 
Compf.  rendns  Acad.  A',s  Science.^,  Paris,  18SS,  cvii.  110. 

'^"On  the  Subcutanoous  Injootion  of  Mercury,"  Lancet,  vol.  i.,  1S74,  May  9.  !•>. 
and  23. 

'  Ueber  Ncuere  Bchandlunpsuri.fcn  der  Si/philis,  Yiennn,  1876:  and  Vorlesungen  I'ebcr 
Neuere  BehandliUKjuweUen  dcr  S]iphili.<,  Vienna,  1880. 

*  "  l\'lier  die  liehandlnnji  der  Syphilis  mit  Subcutanen  Injectionen  von  Bieyanure- 
tuin  Ilydrar^yri,"  Vitrtcljuhr.  fur  Derm,  ttnd  Sijphilis,  1878,  '201,  ct  .«(</.;  and  "  Kokain 
als  Schmerzstillendes  Mittel  bei  der  IIypoderniati>ol>en  Syphilis  nehandluuir."  .Vox"'- 
shij'te  filr  Prakl.  Dfimal.,  vol.  vi.  ]).  241,  «-/  .s-fv/. 

*  "  I'eber  Subkutane  liiiekti(Mien  von  BieyanuixMum  Ilydrargyri  bei  Syphilitischen 
Erkrankuniren,"  Wien.  vied.  Pre.sse,  1880,  xxi.  pp.  563,  598. 
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used.  Tliis  obscTvt'i'  says  that  tlu;  solution  is  very  iiiistahle  and  should 
be  used  up  (luicUly,  and  that  its  use  causes  much  ])ain,  vertigo,  noises 
in  tlu!  ears,  nausea,  and  syneope.  It  is  very  probable  that  he  selected 
for  his  injections  places  which  are  particularly  sensitive,  and  that  when 
he  observed  syncoj)e,  etc.,  these  alarming  symptoms  were  due  to  the 
fluid  being  injected  directly  into  a  vein.  Giintz  convinced  himself  of 
the  very  rapid  action  of  the  remedy,  and  that  by  its  hypodermic  use 
salivation  might  be  induced.  The  inliltration  of  the  skin  was  less 
than  after  the  employment  of  the  bichloride. 

Cyanide  of  mercury  was  first  used  in  syphilitic  eye  affections  by 
Galezowski,*  who  injected  from  5  to  10,  and  even  15,  milligrammes 
in  men.  The  author  reports  cures  in  seven  cases  of  iritis  with  inter- 
stitial infiltration  into  the  cornea,  iritis  and  condylomata,  iritis  and 
keratitis  punctata,  irido-choroiditis,  interstitial  keratitis,  and  neuro- 
retinitis.  Isolated  cases  in  support  of  Galezowski's  claims  have 
appeared  from  time  to  time  in  medical  journals. 

It  is  needless  to  mention  a  number  of  papers  published  within  the 
last  ten  years  upon  the  therapeutic  effects  of  this  drug,  since  they  all, 
in  the  main,  endorse  what  has  already  been  said.  The  most  important 
recent  paper  is  by  Boer^  of  Berlin,  who  used  the  cyanide  upon  thirty 
cases  of  syphilis  in  men  and  women,  and  who  thinks  that  it  has  an 
antibacterial  action.  Besides  its  promptness  of  action  and  mild  local 
irritating  effect,  Boer  thinks  the  cyanide  beneficial  for  the  following 
reasons :  1,  it  does  not  coagulate  albumen,  and  has  a  neutral  or  alka- 
line reaction ;  2,  it  is  less  irritating  than  sublimate ;  3,  and  does  not 
become  decomposed  by  light, 

lodo-Tannate  of  Jlercnry  was  prepared  by  Xourry^  with  the  idea 
of  obtaining  a  preparation  to  which  the  stomach  is  not  intolerant. 
Dujardin-Beaumetz,  who  tried  this  salt  in  practice,  thinks  that  it 
fulfils  the  hopes  of  its  inventor.  It  is  used  hypodermically  in  the 
following  solution  : 


I^.  Hydrargyri,  gr. 


1  . 

8  ' 


lodini,  gr.  ^  ; 

Acid,  tannic,  gr.  f  ; 

Glycerini,  TTLxv. — M. 

This  quantity  is  said  to  be  rather  too  large,  and  liable  to  produce 
salivation,  therefore  but  half  of  it  should  be  used. 

^  "  Des  Injections  hypodermiques  du  Cvanure  de  Mercure  dans  la  Syphilis  oculaire," 
Progres  medical,  April  15,  1862,  p.  279,  el  seq. 

'  "  Injectionen  von  Quecksilber  Oxycyanid  gegen  Syphilis,"  Therapeut.  MonatsheftCy 
1890,  p.  332,  et  seq. 

^  "  Sur  les  Injections  hypodermiques  a  riodo-tannate  d'Hydrarg.  soluble,'  Bull.  gen. 
de  Therapeutique,  1888,  p.  364,  et  seq. 
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Its  action  is  said  to  be  very  rapid,  and  the  injection  is  attendefl  with 
neither  pain,  nodosities,  nor  abscesses. 

Bichloride  of  Mercury  and  Potassium. — This  compound  was  first 
used  hypoderniically  by  Aime  ]\Iartin,'  who  used  the  following  formula  : 

I^.  HydrariT.  l)iniodidi, 

Potassii  iodidi,  uu.  gr.  vj  ; 

Aquse  destillat.,  l3J. — M. 

Of  this  solution  as  much  as  half  a  drachm  was  injected  at  a  dose. 
Martin  described  a  severe  case  of  generalized  sypliilides,  which  had 
been  treated  in  vain  for  two  years,  which  was  cured  by  two  of  these 
injections.  In  the  second  case  syphilis  had  existed  for  six  months  and 
was  rel)ellious  to  mercury  by  the  mouth.  The  usual  dermal,  mucous, 
and  glandular  lesions  were  promptly  caused  to  disappear  by  one 
injection. 

Bricheteau  ^  considered  that  the  iodide  of  potassium  is  irritant  to  the 
tissues,  and  after  many  experiments  adopted  a  formula  containing  the 
double  iodide  of  mercury  and  sodium,  which  he  thought  free  from  that 
objectionable  quality.     His  formula  was  as  follows  : 

I^.  Hydrarg.  et  sodii  iodidi,  gr.  xxiij  ; 

Aquse  dest.,  f.^iij. — M. 

The  dose  by  hypodermic  injection  is  10  drops,  which  may  be  increased 
to  20.  The  author  advises  the  use  of  this  formula  in  cases  where 
rapidity  of  action  is  necessary,  as  in  iritis  and  severe  cases  of  syphilis. 

The  So-considered  Antiseptic  Group. 

Salicylate  of  Mercury. — Introduced  into  pharmacy  by  Lajoux  and 
Grandval  in  1881,  salicylate  of  mercury  was  first  recommendetl  as  an 
antisyphilitic  remedy  by  Silva  Araujo^  in  1887,  and  since  that  date  it 
has  been  used  by  a  number  of  observers,  who  claim  for  it  exceptional 
merit.  It  is  used  in  pill  form,  and  in  suspension  it  is  injected  into  tiic 
muscles. 

It   is   claimed    fi)r    this    new    remedy   that    it    is    more    promptly 

^  "  Sur  I'Kmploi  dcs  Injections  liyjKHlenniquosd'Iodiiiv  do  Morcureot  do  Potassium, 
dans  le  Traitemont  do  certains  accidents  do  la  Syphilis  sooondairo  et  tortiaiiv,"  (.i>i:,tt< 
des  Hdpitaux,  Sept.  12,  1808. 

'^  "On  the  Application  of  the  Hypodermic  Method  to  the  Treatment  of  Syphilis  by 
Mercury,"  Practitioner,  vol.  ii.,  18li9,  p.  141,  <7  .v<<y.:  and  Bull.  yen.  de  Thertipeuti*]ue, 
vol.  Ixvii.,  180)9,  p.  297,  ct  seq. 

'  "  Du  Traitemont  do  la  Syphilis  par  lo  Salicylate  do  Monnire,"  Bull.  gin.  de  Them- 
pcut.,  Paris,  1888,  cxiv.,  p.  175,  et  seq. ;  and  "  El  Salicilato  de  Meivurio  y  sus  Aj^plica- 
ciones  en  la  Sifilis  y  on  algunas  Dermatitis,"  IxeriKtn  de  Medicina  ti  Fannacia,  1887,  ii. 
2,  pp.  12-14. 
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absorbed  than  any  dtlicr  niriciiiial  jdtpaiation  ;  tliat  it  is  well  borne 
by  the  stomach,  does  not  })rodnce  gastro-intestinal  disturbances  or 
diarrhoea ;  and  tliat  it  rarely  it'  ever  causes  stomatitis.  Used  by 
stomach  ingestion,  salicylate  of  mercury  may  be  given  in  pill  form 
in  doses  of  from  J  to  f  of  a  grain  three  times  daily.  If  very 
|)R)inpt  action  is  desired,  the  large  dose  of  1  grain  three  times 
daily  may  be  administered,  but  Szadek  says  that  if  pushed  too 
vigorously  the  remedy  may  cause  intolerance  on  the  part  of  the 
stomach.  In  doses  of  2  grains  daily  it  has  been  used  with  benefit 
for  })eriods  of  from  two  to  three  months,  without  any  cause  for 
interruption.  It  is  claimed  to  be  of  especial  benefit  in  the  early 
secondary  period,  of  the  lesions  and  symptoms  of  which  it  causes 
involution  and  disappearance.  In  relapsing  secondary  lesions  of  the 
skin  and  mucous  membranes  it  also  proves  very  eifective.  In  late 
tertiary  forms  of  syphilis,  particularly  those  affecting  the  skin,  it  is 
also  claimed  to  act  promptly  and  efficiently. 

Salicylate  of  mercury  has  been  used  in  the  form  of  subcutaneous 
and  intramuscular  injection  by  a  number  of  observers,  notably  by 
Szadek.^     The  latter  uses  the  following  solution  : 

I^.  Hydrarg.  salicylat.,  gr.  xvj— xxiv  ; 

Mucil.  acacise,  gr.  viij  ; 

Aquae  destillat.,  fSvss. — M. 

The  dose  of  this  liquid  is  the  contents  of  a  Pravaz  syringe,  which  may  be 
administei'ed  into  the  gluteal  region  beneath  the  muscular  fasciae  every 
third  day.  The  number  of  injections  used  in  various  cases  was  from 
four  to  twelve.  Epstein  employed  this  salt  in  oil  emulsion,  and 
Hahn  in  suspension  with  vaseline  oil.  When  used  in  the  form  of  an 
injection  it  is  claimed  that  little  harm  is  produced,  that  the  local  reac- 
tions are  much  less  severe  than  by  the  use  of  other  mercurial  salts,  and 
that  the  resulting  nodule  gives  little  inconvenience  and  is  soon  absorbed. 
Jadassohn  and  Zeissig,  Welander  Peterson,  TschistiakofF,  and  others 
speak  in  praise  of  this  mercurial  salt. 

It  is  interesting  to  note  that  Touton  ^  reports  the  case  of  a  man  in 
whom  zoster  femoralis  followed  the  third  injection  of  salicylate  of 
mercury.  Touton  is  of  the  opinion  that  this  skin  lesion  was  of  reflex 
origin,  and  due  to  trauma  of  a  nerve.  This  may  be  considered  a 
very  unusual  complication  of  hypodermic  medication  in  syphilis. 

Carbolate  or  Phenate  of  Mercury  was  introduced  into  the  therapeutics 

'  "  Ueber  behandlung  der  Svphilis  mit  Intra-muscnlaren  Injectionen  von  Queck- 
silbersalicylat,"  Wien.  klin.  Wochenschrift,  Xo.  13.  1890. 

'  "  Zoster  femoralis  im  Anschluss  an  eine  intra-musculiire  Salicylquecksilber  Injec- 
tion," Archiv  fiir  Derm,  iind  Syph.,  1889,  p.  775,  ct  se^. 
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of  syphilis  by  Ganilx-riui/  who  regards  it  both  as  an  effective  form  of 
mercury  and  as  being  valuable  by  reason  of  the  supposed  antiraicrobic 
action  of  the  carbolic  acid.  This  salt  belongs  to  the  group  of  mercurial 
compounds  which  have  been  prepared  and  exploited  as  possessing  a  dis- 
tinct antimicrobic  effect — a  group  which  is  composed  of  the  thymolate, 
the  l)enzoate,  and  the  salicylate.  It  is  well  known  that  we  are  whollv 
lacking  in  positive  knowledge  of  any  micro-organism  of  svphilis;  con- 
sequently the  claim  that  an  agent  possesses  a  specific  parasiticidal  effect 
on  the  disease  is  based  on  pure  assumption.  This  particular  prepara- 
tion is  claimed  to  be  as  potent  as  any  other  mercurial  preparation. 
Carbolate  of  mercury  may  be  given  in  pill  form,  each  pill  containing 
one-sixth  of  a  grain  of  the  salt  covered  with  gelatin  or  balsam  tolu. 
The  dose  at  first  is  two  pills  daily,  which  may  be  increased  to  six  pills. 
In  some  cases  six  pills  produced  mild  gastro-enteritis,  and  in  one  case 
the  remedy  was  abandoned  on  account  of  intestinal  colic.  In  two 
ca«!es  of  papular  syphilides  ^  of  a  grain  of  this  salt,  dissolved 
in  15  drops  of  water,  was  injected  during  a  period  of  two  months 
without  good  results.  In  the  hospital  at  AViirzburg  this  preparation 
was  tried  by  Happel.^  He  injected  about  one-third  of  a  grain  every 
day  or  two,  using  on  an  average  fifteen  injections.  He  saw  no  abscesses 
and  very  slight  nodules.  In  a  few  women  malaise,  headache,  and 
chills  were  produced. 

This  new  remedy  was  (as  might  be  supposed)  tried  by  Szadek,^  who 
was  well  pleased  with  its  action  in  pill  form  in  mild  cases  and  in 
relapses,  administered  to  adults  and  young  infants.  By  hypodermic 
injection  into  the  subcutaneous  tissues  and  the  muscles  he  also  used 
it  with  gratifying  results.  He  found  that  it  was  readily  absorbetl,  and 
that  the  injections  caused  little  local  and  rarely  any  general  disturbance. 

Lexer*  made  comparative  studies  of  the  effects  of  injections  of 
various  mercurial  preparations,  and  arrived  at  the  following  results : 
That  relapses  occurred  after  inunctions  in  9  per  cent.  ;  after  sublimate, 
in  13  ;  after  the  salicylate  of  mercury,  in  15  ;  after  formamide,  in  16  ; 
after  the  peptonate,  in  16 ;  after  the  gray  oil,  in  16  ;  after  the  tannate. 
in  18;  and  after  the  carbolate,  in  27  per  cent.  By  this  showing  the 
carbolate  of  mercury  is  among  the  least  efficient  of  mercurial  prejia- 
rations. 

'  ''  II  Phenato  di  Mercurio,  nuova  medicaraento  per  la  cura  della  Sifilide,"  Giomale 
dcUa   Malat.  Vauree  e  dclle  Pclle,  18SG,  p.  241. 

'"Die  Reliandlung  der  Syphilis  mit  Suhoutancn  Injeotionon  von  Hydrargyrum 
Oxydatum  C'arbolicum,"  Liaurj.  Dii>sirt.,  Wiiry.burg,  1SS8. 

'  "Innerliche  Anwendung  des  Hydrargyri  CarlH^lioi  ("Jxydati  Wi  Syphilis,"  3/brmA*- 
hrfle  fiir  Dennat.,  18S7,  ji.  lUo,  ct  seq.,  and  "  I'eber  hy^Knlermatische  Anwendnng  von 
Ilyd.  carbol.  oxydat.  l>ei  Syphilis,"  Ibid.,  843. 

*  "  Beitrag  zur  Benrthilung  der  Werthes  der  Verst^hiedenen  QiieoksiU>er  pnijxirate 
in  der  Sypliilis-therapie,"  Archil' fiir  Derm,  xind  St/philis,  1889,  p.  715,  et  stq. 
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I  )(•  Liica  '  also  experimented  witli  thi.s  salt,  ol"  w  liidi  he  administered 
pills  euntaininj;  ahuiit  ^  of  a  grain  three  to  six  times  a  day.  The 
results  were  no  better  than  those  of  other  mercurial  preparations,  and 
were  comparable  to  those  of  the  tannate  of  mercury.  Diarrhoea  and 
intestinal   pains  were  noted  in   some  cases. 

It  must  be  remembered  that  the  carbolate,  the  bicarbolate,  or  diphe- 
nate  of  mercury,  above  considered,  must  not  be  confounded  with 
diphenyl   mercury,   which    is   a   deadly   poison. 

Szadek^  also  used  the  carbolate  of  mercury  by  injections  into  the 
subcutaneous  tissue  and  muscles  in  the  form  of  a  2  per  cent,  solution 
in  water  and  gum  arable.  He  states  that  no  pains  were  produced,  but 
sometimes  the  muscles  became  stit!"  after  the  injections.  Complications 
are  very  rare,  and  the  action  of  the  drug  is  rapid.  Ten  injections  are 
usually  necessary.  Troitzki,  who  took  part  with  Szadek  in  these 
experiments,  entertains  the  latter's  views  as  to  the  efficacy  of  the 
mercurial  agent. 

A  survey  of  the  results  thus  far  exjicrienced  in  the  use  of  this 
remedy  convinces  me  that  it  has  no  striking  qualities,  and  that  it  is 
not  to  be  preferred  to  the  classic  preparations. 

Thi/molafe  of  Mercury  (hydrargyrum  thymolo-aceticum,  Merck)  is 
an  insoluble  salt  which  was  first  used  in  the  treatment  of  syphilis  in 
Neisser's  clinic,  the  details  of  which  are  given  by  his  assistants,  Jadas- 
sohn^ and  Zeissig.  These  observers  used  a  10  per  cent,  suspension  of 
the  drug  in  fluid  paraffine,  and  injected  for  a  dose  from  |^  of  a 
grain  to  1  grain  into  the  muscular  tissues.  They  think  they  have 
seen  in  its  action  results  not  attainable  Avith  any  other  mercurial  salt, 
without  the  usual  drawbacks  of  pain,  infiltration,  and  abscesses.  Thy- 
molate  of  mercury,  used  hypodermically,  exerts  a  rapid  and  energetic 
action  upon  syphilitic  manifestations,  less  pronounced  than  that  of  cal- 
omel, but  greater  than  that  of  gray  oil.  Six  or  eight  injections  are 
sufficient  for  a  cure.  Wellander*  of  Stockholm,  having  tried  the 
remedy  in  forty-four  cases,  endorses  the  encomiums  of  Jadassohn  and 
Zeissig,  though  he  states  that  it  does  not  attain  the  ideal  of  perfection 
in  syphilitic  therapy.  He  used  larger  doses  of  the  drug  than  his  pre- 
decessors, going  as  high  as  a  grain  and  a  half,  and  injecting  into  the 
subcutaneous  tissues  as  well  as  into  the  muscles.  In  his  experience  the 
local  inflammatory  phenomena  were  greater  than  those  observed  in 

1  La  Biforma  Med.,  1888. 

^  "  Du  Traitement  de  la  Syphilis  par  les  injections  profonds  et  sous-cutanees  de 
Phenate  de  Mercure,"  Medilzin.  Obozrenie,  No.  6, 1887  ;  and  Bidl.  gen.  de  Therapeutique, 
1887. 

'  "  Einspritzuugen  von  Salicvl-  und  Thymol-Quecksilber  zur  Syphilis  Behandlung," 
Vierteljahr.  fur  Derm,  und  Syphilis,  1888.  p.  781,  et  seq. 

*  "  Ueber  die  Behandlung  der  Syphilis  mit  Injectionen  von  Thymol-  und  Salicyl- 
Quecksilber,"  Ibid,,  1889,  p.  453,  et  seq. 
Vol.  II.— 9 
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Neisser's  clinic.  Szadek/  wlio  seein.s  to  Ije  always  on  the  alert  for  new 
antisyphilitic  remedies,  has  published  his  results  with  thymolate  of 
mercury.     This  experimenter  uses  the  following  formula : 

^.  Hydrarg.  thymolo-acetic,  gr.  xxiiss  ; 

Mucil.  acacife,  gr.  viiss  ; 

Aq.  destillat.,  fSv. — M. 

Of  this  liquid  the  contents  of  a  Pravaz  syringe  was  injected  into  the 
thighs  every  three  or  four  days.  The  maximum  number  of  injec- 
tions was  eight  or  ten,  and  the  duration  of  treatment  averaged 
twenty-seven  days.  The  local  reaction  Avas  mild,  there  were  no  indu- 
rations, no  nodosities,  and  never  was  an  abscess  produced.  Those 
results  induced  Tx)wcnthal  ^  of  Senator's  clinic  to  use  the  drug  susj)ended 
in  glycerin  and  combined  with  muriate  of  cocaine.  Improvement  was 
noted  after  one  or  more  injections  ;  no  abscesses  occurred  in  the  course  of 
two  hundred  and  ninety-three  injections.  Salivation  was  only  observed 
in  one  patient,  having  bad  teeth,  and  in  another  nausea  and  rigors  M'ere 
produced.  Lowenthal  thinks  that  the  drug  has  a  future  as  an  anti- 
syphilitic  remedy. 

Cehak  ^  also  has  used  thymolate  of  mercury  on  a  large  scale  with 
excellent  results.  He  injected  a  5  and  a  10  per  cent,  emulsion  in  par- 
affin oil  into  the  buttocks  every  second  or  fourth  day.  No  unpleasant 
sequelfe  were  observed. 

Benzoate  of  Mercury. — This  preparation  was  introduced  into  med- 
icine bv  Professor  Stukobenkoif,*  is  known  as  hydrargyrum  benzoicum 
oxydatum,  and  contains  43  per  cent,  of  mercury.  It  is  slightly  sol- 
uble in  cold  water,  and  readily  .so  in  alcohol  or  a  weak  solution  of 
chloride  of  sodium.  Stukobenkoff  has  used  it  extensively  in  sypiiilis, 
employing  a  solution  containing  4  grains  of  the  mercurial,  2  grains  of 
salt,  1  grain  of  muriate  of  cocaine,  in  1  ounce  of  Mater.  Of  this  mix- 
ture a  Pravaz  syringeful  is  injected  daily  into  the  buttock  muscles.  It 
may  also  be  used  as  a  10  per  cent,  solution  in  liquid  vaseline.  This 
drug  is  said  to  act  very  rapidly  upon  early  and  late  secondary  lesions. 
A  sensation  of  slight  burning,  which  lasted  two  or  three  days,  was 
observed,  as  well  as  mikl  gingivitis  and  salivation.  It  may  also  be 
administered  in  ])ill  form  (gr.  ^  to  f),  but  the  recordtxl  results  of  its 

^  "Zur  Bchandlnns;  (Icr  Syphilis  mit  intra-imisouliiixMi  Iniootionen  von  llydraruy- 
rum  Thyinolo-aoetiouni,"   Wiener  mcd.  WochemchrijI,  1890,  No.  22. 

-  "  Intranuisculiiiv  Einsjnitzungen  von  Hydnirnyruin  Thymolo-aceticum  bei  Sypii- 
ilis," Dcutsrhe  vied.  Wochfiischri/t,  1800,  xvi.  ji.  o44. 

'  "Ueber  ThyinolqiUH'ksilhor-injectionen."  Allp.  Wicn.  vud.  Zrilnnp,  1890,  No.  7. 

*  "Ein  Neues  Hii-Salz-Hydraru:.  benzoioum  oxydatum  zur  Behandlunsi  der  Syjiji- 
ilis,"  Vratch,  No.  4,  1889,  p.  93 ;  aud  Vicrtdjahr.  fur  Dtrm.  uiid  Syphilid,  1889,  vol.  xxi. 
p.  439. 
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action  are  not  strikiiiu'.  Its  sponsor  also  nsecl  it  in  its  pnrity,  and  in 
liquid  form  as  an  aj)plication  for  chancroids,  and  f<jr  gonorrhoea  and 
gonorrheal  cystitis  as  an   injection, 

Stukobonkotf's  preparation  has  been  used  at  the  Lourcine  Hospital 
in  Paris  by  Balzer  and  Thiroloix,  and  their  results  are  given  in  the  the- 
sis of  Cochery.*  The  formula  already  given  was  used  by  the  French 
observers,  who  found  that  it  was  a  very  unstable  comixjund,  in  that  in 
filhM'U  (lavs  two-fifths  of  the  mercury  was  lost  by  decomposition  and 
]irecipitation.  The  objection  which  applies  to  all  soluble  salts  of  mer- 
cury, ti'.at  the  dose  needs  daily  repetition,  is  urged  against  this  salt. 
Its  sole  advantage,  according  to  these  experimenters,  is  the  mildness 
of  the  pain  following  the  injections.  Their  conclusion  is  terse  and  to 
the  point :  "  En  resume,  unc  nouvelle  formule  cVinjection  a  ajouter  aux 
aidres  mais  un  progrls  bleu  minime  s'il  existe  meme." 

The  Amide  Group. 

Foiinamide  of  Mercury. — Formamide  of  mercury,  hydrargyrum 
formamidatum,  was  introduced  as  an  antisyphilitic  remedy  by  Lieb- 
reich.^  This  observer,  impressed  with  the  view  that  the  amides  of  the 
body — of  which  urea  may  be  taken  as  the  principal  one — pass  out  of 
the  system  in  an  undecomposed  state,  concluded  that  if  combined  with 
mercury  decomposition  would  occur,  and  that  the  latter  would  be 
reduced  and  deposited  in  the  tissues ;  in  other  words,  that  this  amide 
Avould  serve  as  a  vehicle  for  the  diffusion  of  the  mercurial.  Liebreich 
is  said  to  have  demonstrated  this  fact  before  the  ^Medical  Society  of 
Berlin.  He  employed  a  1  per  cent,  solution,  and  administered  one 
or  more  Pravaz  syringefuls  daily  into  the  subcutaneous  tissues. 
The  formamide  is  readily  soluble  in  water,  of  neutral  reaction,  and 
does  not  coagulate  albumin.  The  action  of  the  drug  is  rapid  and 
effective.  Injected  under  the  skin,  it  is  easily  borne,  attended  with 
little  pain,  and  not  liable  to  produce  salivation.  It  is  said  by  Liebreich 
to  be  much  less  irritating  and  painful  than  the  sublimate.  Relapses 
after  this  treatment  are  said  to  be  rare,  and  mild  in  character.  Kopp^ 
in  Xeisser's  clinic  treated  one  hundred  and  twenty-six  cases  by  Lieb- 
reich's  method,  which  he  submitted  to  what  seems  to  have  been  a  care- 
ful and  impartial  trial.  He  used  from  twenty-five  to  forty  injections 
into  the  buttocks  in  early  and  late  syphilis.  He  observed  salivation 
and  stomatitis  in  twelve  cases  (four  men,  eight  women),  abscess-forma- 

^  Traitement  de  la  Syphilis  par  les  Injections  sous-cutanees  de  Benzoate  de  Mercure, 
Paris,  1890. 

*  "  Ueber  die  Behandlung  der  Syphilis  mit  Quecksilberformamid,"  Wien.  med. 
Presse,  1883,  xxiv.  pp.  17-20. 

*  "  Ueber  die  Behandlung  der  Syphilis  mit  Subcutanen  Injectionen  von  Hydrargy- 
rum formamidatum  (Liebreich),"  Vierteljahr.  fUr  Derm,  und  Syphilis,  1885,  Heft.  1  and 
2,  p.  55.  et  se<j.,  and  184,  et  seq. 
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tion  in  one  woman,  pain  of  a  mild  and  epliemoral  character  in  thirty- 
fonr  cases,  and  in  a  more  lasting  and  pronounced  form  in  thirty-one 
cases.     Subcutaneous  nodules  and  inflammatory  infiltration  occurred 
forty-one  times.     Kopj)  concludes  from  the  treatment  of  mild  ca-^es 
that  relapses  are  frequent,  and  that  it  is  less  energetic  than  inunctiuns. 
The  formamide  solution  keeps  better  that  that  of  mercurial  peptones, 
but  not  as  well  as  a  solution  of  the  cyanide  of  mercury.     Zeissl'  the 
Younger  used  the  formamide  in  fifteen  cases.     He  found  the  pain  less 
than  that  of  sublimate,  and  that  no  inflammatiory  reaction  was  induceil. 
On  the  arm  or  forearm  he  saw  in  one  case  a  little  redness  and  swelling, 
which  disappeared  in  two  or  three  days.     The  lesions  in  the  immediate 
vicinity  of  the  injected  spots  did  not  disappear  more  rapidly  than  those 
more  remotely  situated.     In  several  cases  limited  portions  of  the  skin 
became  iranorrenous.     Stomatitis  was  also  observed.     In  rebellious  cases 
Zeissl  used  a  greater  number  of  injections,  of  which  twenty  was  the 
average  for  a  cure.     Rona^  used  the  formamide  upon  fourteen  cases, 
of  which  only  five  kept  up  the  treatment  to  the  end,  three  refusing 
treatment  after  the  first  injection,  five  after  the  third,  and  one  after  the 
ninth,  on  account  of  the  severity  of  the  pain.     The  therapeutical  effect 
of  the  drug  was  highly  unsatisfactory,  and  in  one  of  the  five  cases 
mentioned  as  having  kept  up  the  treatment  a  relapse  occurred  very 
proraptlv.      The  most  recent   observer    who   has    experimented   with 
Liebreieh's  compound  is  Vyshogrod,^  who  treated  with  it  two  luunlre<] 
and  twelve  patients,  Russian  soldiers.    This  author  speaks  of  the  rapid 
disappearance  of  secondary  syphilitic  lesions,  of  the  rarity  of  abscess 
indurations  and  of  relapses,  and  of  the  absence  of  mouth  af!ectit>ns. 
Added  to  its  activity,  its  painlessness,  and  freedom  from  disagreeable 
complications,  the  author  thinks  the  remedy  has  the  further  advantage 
of  being  cleanly  and  cheap.      In   remarks  upon  Vyshogrod's  pajier 
Liinkevitch  of  Tiflis  spoke  of  the  formamide  as  one  of  his  favorite 
remedies,  and  Kt)rona  of  the  same  place  endorsed  it  as  effective  and 
comparatively  painless,  and  without  abscesses  when  given  in  the  but- 
tocks, but  followed  by  abscesses  if  given  in  tlie  back.     On  tlie  other 
hand,  Gay  of  Kazan  says  that  the  fin-mamide  is  the  most  painful  of 
all   mercurials,  while  the  bicyanide  is  the  least  painful.     The   latter 
thinks  that  all  mercurials  cause  the  least  pain  when  they  are  injected 
into   the  buttocks,   and   the   most   intense   when   introduced    into   the 
scapular  and  lumbar  regions. 

i"Zur  Behandluns  der  Syphilis  mit  Queoksilborfoiniamid,"  TT'iVii.  med.  PirssCy 
Nos.  5  ami  0,  vol.  xxiv.,  1883. 

*  Syphilis  iryoiiyi-asn  fdriniamitlmn  hydrniiryratuni  l^hiirany-formiamid^  oldataval, 
Onmi  hclil,   Budapest,  1883,  xxvii.  pp.  "iil-l-liyS. 

^  Proce'Hlinc/s  of  tlw  Caucasian  Malical  Societt/,  May  14.  1889.  p.  39;  and  British 
Journal  of  Dernuitologi/,  vol.  i.  pp.  381,  d  ^cq. 
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Some  yt'iirs  ago  1  used  this  coiiiixiuikI  hyj)odermically  in  several 
seleeted  eases,  and  by  reason  ot"  its  eoin[)arative  slowness  of  aetion  and 
of  the  severe  pains  indueed  I  soon  abandoned  it. 

Glyi-ocoll  of  Mercui'i/. — Wolff*  of  Strasburg  claims  that  combina- 
tions of  (1)  glyeoeoll,  (2)  of  alanin,  and  (3)  of  asparagin  with  mereury 
are  miieh  to  i)e  preferred  to  the  formaniidc  of  Liebrcieh,  as  being  more 
promj)!  in  their  action.  Given  in  large  doses,  these  salts  produced 
active  salivation  and  severe  effects  upon  the  gastro-intestinal  canal. 
They  cause  only  slight  local  reaction,  and  after  the  injection  of  0.01, 
mercury  is  found  in  from  six  to  twenty-four  hours  in  the  urine. 
"\\\)lff  thinks  that  if  the  reaction  at  the  point  of  injection  is  slight,  the 
mercurial  preparation  acts  more  quickly,  for  the  reason,  he  claims,  tliat 
albuminate  of  mercury  is  not  formed  and  absorption  of  such  a  deposit 
is  not  necessary ;  in  other  words,  that  the  remedy  is  taken  up  without 
having  undergone  chemical  metamorphosis. 

The  durability  of  the  three  preparations  of  Wolff  varies.  Aspara- 
gin-mercury  is  very  unstable;  alanin-mcrcury  keeps  better;  and  gly- 
cocoll-mercury  is  a  stable  product.     It  is  prepared  as  follows : 

I|i.  Hydrarg.  oxid.,  gr.  iss; 

Glycocoll.,  gr.  iv. 

Dissolve  the  glycocoll  in  77  minims  of  water,  then  add  the  mercury. 
When  mixed,  add  water  enough  to  make  2J  drachms,  and  filter.  This 
is  the  solution  for  general  use.  Or  it  may  be  made  as  follows  by  keep- 
ing on  hand  these  solutions  :  ^ 

1.  A  solution  of  carbonate  of  sodium  1.50  to  water  100. 

2.  Sublimate  3.75  in  water  100. 

3.  Glycocoll  2.50  in  water  100. 

These  must  be  kept  in  stoppered  bottles.  A  mixture  of  equal  parts 
of  each  of  these  solutions  forms  the  injection  fluid.  The  dose  is 
a  Pravaz  syringeful,  which  contains  1  centigramme  of  oxide  of  mer- 
cury. The  needle  of  the  syringe  must  be  of  platinum.  The  injections, 
according  to  Wolff,  are  best  made  in  the  back,  after  the  method  of 
Lewin  (see  Sublimate  Injections).  One  injection  should  be  made  every 
day  or  every  second  day.  Secondary  manifestations  are  promptly  effaced 
by  this  treatment,  but  it  is  evident,  from  Wolff's  remarks,  that  a  shar]) 
lookout  must  be  kept,  lest  untoward  symptoms  supervene.  Wolff 
thinks  that  the  prompt  elimination  of  mercury  in  this  form  is  very 
advantageous. 

^  "  Ueber  die  Subciitane  Anwendung  des  Glycocoll- Asparagin  und  Alanin-Queck- 
silbers  und  deren  Wirkung  auf  den  Syphilitisclie  Process,"  Monatshefie  fur  Praktiscke 
Dermatolo(/ie,  vol.  iii.,  188-i,  p.  152. 

*  Anncdes  de  Derm,  et  de  Syphilograph.,  vol.  v.,  18S4,  p.  645. 
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Alaninate  of  Mercury. — This  preparation,  hydrargyrum  alaninicura, 
was  first  brought  forward  as  an  antisyphilitic  agent  by  De  Luca/  who 
claims  that  it  is  exceptionally  well  tolerated  by  stomach  ingestion  and 
by  hypodermic  injection.  In  the  latter  form,  it  is,  he  claims,  preferable 
to  all  other  mercurial  preparations,  by  reason  of  the  smallness  of  the 
dose  required  and  the  mildness  of  the  local  reactions.  In  infantile 
syphilis  it  is  to  be  preferred  to  other  forms  of  mercury  when  given  by 
the  mouth.  In  whatever  manner  given,  its  effects  are  gratifying  and 
particularly  lasting.  It  may  jDrove  of  benefit  in  cases  of  late  syphilitic 
manifestations.  Selenew,^  to  test  De.  Luca's  statement,  employed  this 
treatment  in  twenty-three  cases,  using  a  1  per  cent,  watery  solution, 
and  injecting  ^  of  a  grain  of  the  salt  into  the  buttocks  once  daily. 
The  number  of  injections  required  varied  between  twenty-four  and 
fifty-four,  and  the  average  sojourn  in  the  hospital  was  fifty  days. 
Selenew  concludes  as  follows  :  Alaninate  of  mercury  does  not  offer  any 
advantages  over  other  soluble  preparations  of  mercury  now  in  use,  either 
as  regards  the  intensity  of  its  general  action  or  its  local  effects  or  com- 
j)lications.  2.  In  the  course  of  its  therapeutic  use  fresh  eruptions 
appear  frequently ;  which  fact,  therefore,  indicates  a  feeble  antisyphi- 
litic power  of  the  drug.  3.  In  about  40  per  cent,  of  cases  the  injec- 
tions give  rise  to  local  pain  of  mild  character  and  to  circumscribed 
infiltration.  4.  In  about  50  per  cent,  of  cases  the  remedy  induces 
gingivitis  and  stomatitis,  and  in  some  few  a  mild  and  ephemeral 
diarrhoea.  5.  Elimination  of  mercury  in  the  urine  begins  on  the  first 
day  of  treatment,  and  increases  between  the  twentieth  and  thirtieth 
injections,  and  undergoes  oscillations  during  subsequent  days;  and  in 
this  presents  nothing  unusual.  6.  The  preparation  is  very  stable,  and 
in  a  dark  bottle  will  remain  unchanged  for  many  days ;  and  in  this 
respect  it  is  superior  to  the  bicyanide  and  formamidate  of  mercury. 

Succinimide  of  Mercury  Mas  discovered  by  Dessaignes  in  1852,  and 
was  introduced  as  an  antisyphilitic  remedy  by  Vollert^  in  1888,  under 
the  auspices  of  Professer  AVolff  of  Strasburg.  It  is  soluble  in  water, 
does  not  become  cloudy,  and  does  not  precipitate  albumin  or  hydrocele 
or  pleuritic  effusions.  It  causes  little  infiltration,  and  never  abscesses, 
if  carefully  used.  Wolff  introduces  the  syringe  obliquely,  and  endeavors 
in  this  way  to  distribute  the  liquid  in  the  cellular  tissue.  He  further 
aids  diil'nsion  l)y  gentle  massage.  The  dose  is  about  one-tenth  o^  a 
grain  and  upward,  dissolved  in  water  and  injected  into  the  buttocks. 
The  usual  advantages  are  claimed  for  this  agent. 

1  "  L'Aliiiina  Morcurica  (alaninato  di  Mercurio)  nella  terapia  della  sifilide,"  Rijorma 
Medica,  Maroli,  ISSS. 

'  "Das  Quecksilhcralanilat  hci  Syphilis,''  Mcditzin  Obozreti.,  Xo.  xvii.,  p.  445,  d  seq. 

*  "  Ueber  Succininiid-l^uecksilber  ein  neues  uiittel  zur  Subcutanen  Injectionen," 
Therapeut.  Monatshefie,  Sept.,  1888,  p  401,  et  seq. 
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Selenow '  has  also  used  the  sii(riiHiiii<!('  in  the  forni  of  a  1  per  cent, 
yohitioii  ii[>on  thirty-three  patients,  i'e(jiiii-in<^  nine  luuidred  and  thii'ty- 
three  injcetions.  His  coiiehisions  are  as  follows  :  Syphilitic  manifesta- 
tions disappeared  after  twenty-four  to  forty  injections.  After  or  during 
the  first  five  injections  roseola  and  papules  often  increased  in  extent  and 
intensity.  The  initial  sclerosis  and  the  ganglia  were  but  little  affected. 
Gingivitis  was  observed  in  six  cases.  Pain  and  infiltration  were  almost 
always  absent.  Rela})ses  observcnl  during  seven  months  occurred  in 
8|  per  cent.,  against  yellow  oxide  8,  alanilate  20,  salicylate  37,  and 
gray  oil  30  per  cent.  Mercury  is  found  in  the  urine  within  the 
first  few  days.  It  is  therefore  a  mild  preparation,  suitable  for  mild 
cases  in  women  and  children.  In  general  its  action  is  not  very 
energetic. 

Urea-Mercury. — Schiitz,^  in  Doutrelepont's  clinic,  has  used  a  com- 
bination of  urea  with  mercury  in  the  treatment  of  syphilis.  He  tliinks 
that  mercurial  preparations  formed  with  the  amides  are  the  most  efficient, 
and  that  urea,  the  amide  of  carbonic  acid,  is  preferable  to  Liebreich's 
formamide  and  Wolff's  amide.    Schiitz  used  the  following  prescription  : 

I^.  Hydrarg.  chlor.  corros.,  gr.  xv  ; 

Aqua3  destillat.,  f^iij  ; 

Urea,  gr.  iiiss-viiss. — M. 

Of  this  solution  the  dose  is  a  Pravaz  syringeful  once  daily. 

This  prej^aration  is  readily  absorbed,  and  is  very  promptly  found  in 
the  urine.  It  is  said  to  cause  little  local  reaction  of  any  kind,  and  to 
produce  the  rapid  disappearance  of  syphilitic  lesions.  It  has  the 
advantage  also  of  being  cheap,  hence  it  can  be  used  in  charitable 
practice.  The  length  of  treatment  was  from  thirty-three  to  eighty- 
seven  days,  or  an  average  of  seven  and  a  half  weeks. 

Iodoform. — This  agent  was  first  used  subcutaneously  in  syphilis  by 
Bozzi^  in  a  case  of  severe  nocturnal  osteocopic  pains,  together  with 
periodic  chills  and  fever,  for  all  of  which  cpiinine  in  large  doses  had 
been  given  without  benefit.  Two  injections  of  iodoform,  each  contain- 
ing If  grains  suspended  in  glycerin,  were  given  at  an  interval  of  nine 
days.  There  was  marked  benefit  after  the  first  injection,  and  two  days 
after  the  second  there  was  entire  subsidence  of  the  pains.  Abscesses  fol- 
lowed each  injection.    This  treatment  Avas  then  forgotten  for  many  years. 

1  "  Zur  Syphilis-Behandlung  mit  Subcutanem  Injektionen  von  Hydrargyrum  Suc- 
cinimidicum,"  St.  Petersbun/h  med.  Wochenschrift,  No.  36,  1890;  and  Monat.ihefte  fiir 
Prak.  DcrmaL,  vol.  ii.,  1890,  p.  406. 

^  "  Ueber  Quecksilberchloridharnstoff:  ein  neues  Antisyphiliticum,"  Deutsche  med. 
Wochenschi-iff,  1885,  p.  215,  et  seq. 

'  "  Dolori  Osteocopici  Sifilitici  curati  colla  Injeztione  Sottocutanea  di  lodoformio," 
Giormde  lUdiano  ddia  Malaltk  Vener.  e  delta  Pelle,  vol.  i.,  1871,  pp.  49  and  50. 
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In  1882,  Thoniaiin  ^  jmblislicd  a  sliort  paper,  In  wliidi  he  detailed 
good  results  from  the  injection  of  iodoform  in  early  .syphilis  and  in 
cases  of  the  initial  sclerosis  and  of  ganglionic  enlargement.  He  began 
Avith  doses  of  0.30  (grs.  4^),  and  increased  them  to  0.75  (grs.  lOf ). 
The  drug  was  suspended  in  glycerin  and  almond  oil,  the  latter  combi- 
nation seeming  to  cause  more  cutaneous  hyperemia  than  the  glycerin 
mixture.  The  effects  were  said  to  be  good,  the  pain  on  injection  slight, 
and  the  after-effects  very  mild. 

Neumann  ^  also  tried  this  agent  hypodermically,  and  found  that 
while  it  caused  the  disappearance  of  early  syphilitic  manifestations,  its 
action  was  very  slow,  and  that  inflammatory  reaction  was  produced. 

Mracek^  reported  a  case  of  early  syphilis  in  which  in  thirteen 
days  6  grammes  of  iodoform  suspended  in  glycerin  were  injected. 
The  therapeutic  result  was  not  striking.  Iodine  was  promptly  found 
in  the  urine,  and  only  disappeared  therefrom  after  the  lapse  of  forty 
clays. 

In  a  later  communication  Thomann*  concludes  that  this  agent  is 
useful  in  the  second  stage  in  producing  resolution  of  swollen  ganglia, 
particularly  when  the  injections  are  made  in  close  proximity  to  them. 
It  is,  however,  most  beneficial  in  tertiary  syphilis,  when  0.50  to  1.5(.) 
are  used  at  a  dose.  Thomann  says  that  in  his  later  observations  he 
used  as  much  iodoform  in  thirteen  injections  as  he  had  at  an  earlier 
date  in  sixty-five  injections,  and  that  he  produced  no  bad  results.  lb 
concludes — 

1.  That  in  tertiary  syphilis  iodoform  exerts  a  favorable  influence 
upon  the  healing  process. 

2.  That  large  doses  shorten  the  length  of  treatment. 

3.  That  a  lony;  time  after  the  discontinuance  of  the  iodoform  iniec- 
tions  (as  long  as  forty-three  days)  iodine  is  found  in  the  urine.  It 
also  a])pears  that  the   remedy  has  a  lasting   effect   ujion   the  system. 

4.  That  no  bad  effects  are  to  be  observed,  such  as  acne,  iodine- 
catarrh,  etc. 

It  nuist  always  be  remembered  that  iodoform,  whether  apjdied  to 
wounds  of  any  kind  or  administered  by  the  st(Mnach  or  hypodermically, 
is  a  very  uncertain  remedy,  and  liable,  even  in  moderately  small  doses, 
to  produce  toxic  effects  of  varying  gravity.  Consequently,  if  the  l>hy- 
sician  sees  fit  to  give  it  a  trial  he  should  watch  its  effects  very  carefully, 
particularly  as  to  the  cerebro-sjiinal  system.      In  this  comiection  it  is 

'  "  Ueber  Subciitane  Iodoform  Kinspritzungon  bei  Syphilis,"  Ccntndbhttt  fur  die 
Med.  Wisscmch.,  No.  44,  ISSl  ;  and  Ihid.,  No.  o.'i,  1882. 

■•'"Ucber  Hypodormatischo  Bohandliinu:  dor  Sypliilis  init  Iodoform," -l>i:t'i^tT  </(•■ 
Gesscl.  d.  Aertze,  No.  27,  \'ionna,  1882. 

*  Ibid.     "Uebcr  IIyi)odormatisc'lio  Behandhini:  dor  Syphilis  mit  IiKloform." 

*  "  Ueber  Behandlung  dor  Tortiiiron  Syphilis  Mittols  Iodoform  Einspritzung,"  G'h- 
iralhlattfiir  die  Med.  Wii>se)K^cliuflen,  No.  20,  1SS2. 
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interestin*^  to  note  that  Jciuiiii^s'  ohscrvol  piirpiua  in  a  man  who  had 
heeii  taking  the  (h'lii;-  hy  thf  stomach  in  one-j^rain  doses  tlirec  times  a 
<hiv  Ibi'  six  weeks.  Upon  its  diseontinnance  the  eruption  ceased.  The 
mental  symptoms  i)i-o(hieeil  by  the  drug  are  stupor  and  olituseness, 
delirium,  and  even   mania. 

Iodide  of  Potassium. — This  agent  was  first  used  hypodermieally 
hy  Eulenberg  and  Thiei-lelder,  but  as  a  method  of  treatment  it  has 
not  been  largely  adopted.  In  1882,  Besnier^  reported  a  case  of 
intolerance  of  this  drug,  in  which  7^-  grains,  taken  by  the  mouth, 
l)rodueed  extreme  pruriginous  disturbance,  and  in  which  he  injected 
the  same  dose  into  the  centre  of  a  gummatous  syphilide  without  pro- 
ducing the  same  ])henomena.  He  then  remarks  that  this  new  thera- 
peutical procedure  should  be  made  the  subject  of  experiment,  in  order 
to  determine  its  practical  worth.  In  a  later  ^  communication  Besnier 
states  that  he  has  further  used  this  treatment,  and  still  thinks  well  of  it. 

Gilles  de  la  Tourette*  in  five  cases  injected  7|  grains  of  the 
iodide  without  any  marked  local  complications.  He  advises  that  the 
solution  shall  be  neutral,  that  the  injections  should  be  made  deeply 
into  parts  rich  in  cellular  tissue,  and  that  the  punctures  should  be 
made  quite  far  apart.  Slight  massage  over  the  site  of  injections  is 
beneficial  in  relieving  the  disagreeable  itching  produced  by  the  injec- 
tions. Hypodermieally  used,  the  author  thinks  that  cases  of  iodide 
idiosyncrasy  and  intolerance  may  be  overcome.  The  drug  acts  very 
rapidly  when  used  in  this  manner. 

Jackubowitz  ^  recommends  parenchymatous  injections  for  syphilitic 
adenitis  and  inflammed  ganglia  due  to  anv  cause.     He  uses  a  solution 

CO  • 

of  iodide  of  potassium  15  grains,  tincture  of  iodine  5  drops,  in  1 
ounce  of  water.  By  means  of  a  hypodermic  needle  this  is  thrown  into 
the  substance  of  the  glands.  The  needle  is  thrust  obliquely  into  the 
most  prominent  part  of  the  swelling,  and  a  fourth  part  of  the  contents 
of  the  syringe  is  slowly  thrown  in.  In  four  such  manoeuvres  the 
syringe  is  emptied.  Several  such  operations  are  often  necessary  for  a 
cure.  The  pain  is  stated  to  be  mild,  though  slight  uneasiness  is  felt, 
owing  to  the  distension  of  the  tissues.  In  those  cases,  not  uncommon, 
in  wdiich  the  glands  are  very  much  swollen,  as  well  as  in  some  cases  of 
subacute  adenitis  of  simple  origin,  this  method  may  be  employed. 

^  Journal  of  Cutaneous  and  Geniio-urinnnj  Diseases,  1888,  p.  175. 

^  "  Un  cas  d'Eruption  bulleuse  due  li  I'lodure  de  Potassium,"  Annales  de  Derm,  el 
de  Syphilographie,  1882,  p.  1(39. 

^  "  Sur  les  Injections  sous-cutanees  d'lodure  de  Potassium,"  Progris  medical,  Jan. 
13,  1883. 

*  "Note  sur  les  Injections  sous-cutanees  d'lodure  de  Potassium,  Societe  de  Biologic, 
Jan.  3,  1883,"  Annales  de  Derm,  ef  de  Si/ph.,  1883,  p.  610. 

^  "  Zur  methode  bei  Parenchymatosen  Injectionen,  eine  neue  Behandlung  der 
Syphitilischen  Bubonen,"  Wiener  med.  Presse,  Nos.  3  and  i,  1875. 
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In  this  connection  it  may  be  well  to  mention  some  late  observations 
by  Kobner/  though  the  injections  were  made  into  the  rectum  rather 
than  into  the  cellular  tissue.  Kobner  presented  to  the  Dermatological 
Society  of  Berlin,  two  years  after  cure,  the  case  of  a  woman  fifty-six 
years  old  who  had  had  syphilitic  myositis  of  the  whole  left  sterno-cleido- 
mastoid  muscle,  of  eleven  years'  standing.  She  had  also  the  same  lesion 
of  the  lower  third  of  the  right  sterno-cleido-mastoid,  as  well  as  gummy 
infiltrations  into  other  muscles  and  into  various  bones.  The  iodide, 
given  by  the  stomach,  acted  badly,  and  the  woman  refused  to  take  it. 
Inunctions  of  mercurial  ointment  and  injections  of  about  12  grains  of 
the  iodide  into  the  rectum  produced  a  complete  cure  in  about  nine  weeks. 
Kobner  thus  uses  the  iodide  in  all  cases  of  old  syphilis  in  which  it  pro- 
duces gastric  or  general  disturbances  when  given  by  the  stomach.  In 
cases  of  cerebral  syphilis  in  which  there  is  difficulty  of  deglutition,  and 
in  syphilitic  coma,  large  quantities  of  the  drug  may  be  thus  introduced 
into  the  system.  Professor  Rabow  in  the  treatment  of  mental  diseases 
found  Kobner's  method  of  using  the  iodide  and  bromide  of  potassium 
more  satisfactory  and  rapid  than  any  other.  Kobner  also  claims  that  he 
has  caused  more  or  less  absorption  of  h}i3ertrophied  prostates  by  means 
of  the  rectal  injection  of  the  iodide  and  bromide  of  potassium  combined 
M'ith  belladonna.  In  order  to  determine  the  fact  of  the  absorption  of  the 
iodide,  Kobner  advises  that  the  distal  half  of  the  tongue,  on  its  upper 
or  lower  surface,  or  the  inside  of  the  cheeks,  shall  be  lightly  painted 
with  a  solution  of  nitrate  of  silver.  The  solution  at  once  turns  yellow 
if  the  saliva  contains  iodine  from  the  formation  of  iodide  of  silver. 

Thermal  Baths  ;  Hot-water  and  Hot-air  Baths  ;  Sublimate 
Lotions  and  Baths,  and  Electro-mercurial  Baths. 

The  Hot  Springs  of  Arkansas  and  the  Treatment  of  Syphilis. — 
From  time  out  of  mind  the  waters  of  mineral  springs  have  been  re- 
garded by  the  laity  as  curative,  and  even  specific,  in  the  treatment  of 
syphilis  and  skin  diseases  especially,  and  in  certain  visceral  and  arthri- 
tic diseases.  There  has  been,  and  perhaps  always  will  be,  a  deep-rooted 
belief  that  waters  made  in  the  laboratory  of  Xature  possess  an  c^ccult 
and  potent  effect  far  in  advance  of  any  production  of  the  chemistry  of 
man.  Among  the  many  and  varied  mineral  and  thermal  springs  of 
this  country,  those  of  the  Hot  Springs  of  Arkansas  have  uniloubte<lly 
taken  the  most  prominent  rank,  and  among  the  laity,  and  even  among 
the  profession,  there  is  a  widespread  belief  in  their  etficncy  in  syphilitic 
affections,  skin  diseases,  and  those  of  a  rhemnatic  nature.  For  many 
years  I  have  had  exceptional  opportunities  for  studying  the  effects  of 
tiie  waters  of  the  Hot  Springs,  and  the  troatment  jmrsuod  there  upon 

'  "  I'cber  (lie  Anwonduns  von  Toil-  iiml  rrom-priiparaten  j^r  Kectuiu  zu  localon 
(regioniiren)  uml  Allgtiueineu  lleilzwecken,"  T'.urttpcutische  Mmatshftc  1SS9,  No.  10. 


THERMAL  BATHS,  ETC.  139 

patients  who  liavc  hvvn  uiuUt  my  raiv  and  were  temporarily  sent  there 
tor  benefit,  npou  patients  who  had  heen  under  other  physicians  prii)r  to 
tlieir  sojourn  at  the  Hot  SiM-iuu;s,  and  upon  others  whose  treatment  liad 
been  begun  there.  From  this  hu-ge  number  of  eases  I  liope  to  be  able 
to  i)resent  a  fair  estimate  of  the  value  of  these  springs  as  a  therapeutic 
resource  in  the  treatment  of  syphilis. 

An  analysis  of  the  water  of  the  most  prominent  springs  in  the 
Arkansas  Valley  shows  that  their  chief  ingredient  is  silicic  acid,  and 
that  it^  with  iron,  alumina,  lime,  magnesia,  potash,  soda,  and  traces  of 
it)dides  and  bromides,  exists  in  the  proportion  of  8  J  grains  to  the  gallon 
of  water.  It  is  very  evident  that  no  startling  effect  can  be  produced 
by  this  natural  solution,  yet  some  of  the  advocates  of  the  springs  speak 
in  (piite  positive  terms  of  the  specificity  of  the  waters,  whatever  that 
may  mean.  Others  claim  that  the  beneficial  effect  of  the  waters  is 
due  to  the  electricity,  produced  by  chemical  decomposition,  with  which 
they  are  said  to  be  charged,  while  others  think  that  they  are  imbued 
with  a  peculiar  heat  which  is  curative.  To  my  mind,  the  salutary  and 
hygienic  effects  of  these  waters  (as  far  as  they  are  productive  of  good) 
reside  in  their  heat  alone.  The  stimulation  of  the  capillaries  and  of 
the  circulation  generally,  including  the  lymphatic  system,  as  well  as  the 
stimulation  of  each  individual  cell  of  the  skin,  by  the  heated  water,  and 
the  brisk  frictions  subsequent  to  the  bath,  I  think  act  as  profound  vitaliz- 
ing agents  and  are  productive  of  great  benefit.  But  there  are  many  acces- 
sory conditions  appertaining  to  a  sojourn  at  these  thermal  springs  which 
play  a  very  important  part  in  the  hygienic  reconstruction  which  is  often 
gained.  Having  taken  the  long  journey,  after  much  anticipation, 
preparation,  and  often  at  great  sacrifice  in  the  matter  of  time  and 
money,  patients  arrive  at  the  springs  with  an  earnestness  of  purpose 
and  with  a  fixed  resolve  that  they  will  make  any  personal  sacrifice, 
particularly  in  the  matter  of  creature  comforts,  in  order  to  be  benefited 
or  cured.  They  for  a  time  undergo  personal  reformation,  and  usually 
sedulously  refrain  from  alcoholics,  from  tobacco,  from  the  card-table 
with  its  late  hours,  and  from  sexual  indulgence.  They,  as  far  as  they 
can,  leave  behind  them  all  business  and  social  cares  ;  they  eat  regularly, 
go  to  bed  early,  and  perhaps  sleep  late,  and,  in  short,  conform  as  far 
as  possible  to  the  most  rigid  hygienic  rules.  They  have  an  entire 
change  of  scenery  and  of  domestic  relations,  and,  in  fact,  of  the 
whole  routine  of  life.  They  breathe  a  pure  air,  have  abundant 
opportunity  for  outdoor  exercise,  and  generally  enjoy  rest  and  con- 
tentment. Certainly,  no  one  can  ask  for  more  auspicious  auxiliaries 
to  medical  treatment. 

It  has  been  claimed  that  the  sedation  and  tendency  to  sleep  induced 
by  the  baths  at  the  Hot  Springs  are  peculiar  and  due  to  some  occult 
effect  of  the  M'aters.     It  is  true  that,  as  a  rule,  hot  baths  usually  have 
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an  opposite  effect,  but  I  liave  many  times  seen  the  same  soporific  result 
follow  hot  salt-water  baths  taken  at  our  seaside  resorts.  In  some 
instances  I  have  found  that  excitement  and  sleeplessness  followed 
baths  taken  at  the  Hot  Springs. 

Let  us  now  consider  the  conditions  in  which  benefit  may  accrue  to 
syphilitics  who  undergo  treatment  at  the  Springs.  "While  I  am  dis- 
posed to  give  this  celebrated  resort  its  full  meed  of  praise  in  the  treat- 
ment of  syphilis,  I  must  here  state  my  emphatic  belief  that  in  the 
majority  of  cases  there  is  not  the  slightest  necessity  of  going  so  far 
away  to  attain  a  cure,  and  that  a  very  large  number  of  the  cases  which 
go  there  do  so  because  they  have  not  been  properly  handled  at  their 
homes.  In  other  words,  the  faultiness  in  the  physician's  methods  of 
treatment  and  his  shortcomings  in  the  management  of  his  patients  are, 
in  many  instances,  the  real  reasons  why  patients  have  to  betake  them- 
selves so  far  away  for  relief.  Furthermore,  in  very  many  instances  the 
apathy  of  the  patient,  his  carelessness  and  irregularity  in  following 
treatment,  his  absorption  in  business  matters,  his  often  flagrant  want 
of  attention  to  health  and  hygiene,  so  impair  his  physician's  efforts  that 
he  perhaps  obtains  no  good,  and  possibly  grows  steadily  worse. 

At  no  time  during  the  primary  stage  of  syphilis  does  treatment  at 
the  Hot  Springs  offer  any  advantage  whatever.  Treated  on  the  classi- 
cal lines,  the  chancre  can  always  be  healed,  and  in  the  rare  event  of 
phagedaena  we  are  certainly  as  well  equipped  at  home  as  our  colleagues 
at  the  Springs.  In  like  manner,  no  peculiar  benefit  can  be  derived  in 
the  early  exanthematic  stage.  At  this  time  the  general  health  and 
nutrition  of  patients  is  usually  good,  and  they,  as  a  rule,  respond 
readily  to  the  action  of  mercurials. 

All  fair-minded  men,  however,  who  have  much  to  do  with  the 
treatment  of  syphilis  must  certainly  admit  that  in  certain  cases  and 
in  certain  conditions  a  sojourn,  under  proper  me<lical  care,  at  the 
Arkansas  Hot  Springs  is  very  often  followed  by  the  most  gratifying 
results. 

I  myself  have  sent  many  cases  to  colleagues  at  the  Springs,  and 
have  never  had  occasion  to  regret  it ;  and  I  am  glad  that  as  a  thera- 
peutic resource  we  have  these  springs  at  our  command  in  case^  of 
urffencv  and  need.  While  in  o-eneral  we  can  readilv  nianaire  the  cases 
of  ulcerating  syphilides,  including  the  impetigo  form,  the  ecthyma  form, 
the  rupial,  and  the  serpiginous,  we  certainly  do  find  instances  which  an- 
rebellious  and  which  imjirove  wonderfully  at  the  Springs.  In  these 
cases,  however,  we  have  usually,  as  ccMuplicating  conditions,  ana^nia, 
debility,  and  malassimilation,  in  Mliich  event  specific  metlication  is 
more  or  less  slow  or  impotent  in  its  working.  Many  of  these 
cases  have  run  the  ganuit  of  men-urial  and  ioilide-of-potassium  treat- 
ment, and  these  remedies  then  act  as  depressants,  rather  than  as  anti- 
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syphilitics.  In  -;ii(li  cases  the  change  of  scene  and  air  and  the  baths 
are  of  inestiinahle  valnc. 

The  matter  may  l)e  snmmcd  up  in  this  way  :  In  many  cases  wliere 
cachexia,  dne  to  any  cause,  and  intolerance  of  the  usual  specific  medica- 
tion, are  found  to  exist  and  the  activity  of  the  syphilis  still  persists, 
treatment  at  thermal  springs  is  indicated. 

In  many  instances  of  gummata  in  broken-down  subjects  the 
baths  are  often  of  great  value,  and  I  have  seen  gummatous  infil- 
tration in  the  throat  much  benefited  by  the  treatment  used  at  the 
Hot  Springs. 

The  osseous  and  articular  lesions  of  syphilis  may  be  only  tempora- 
rily benefited  at  the  Springs,  but  late  syphilitic  rheumatism,  rheumatic 
conditions  complicated  with  visceral  disease,  combinations  of  gout  and 
syphilis,  late  syphilitic  cachexia  without  visible  lesions,  and  the  gen- 
erally broken-down  state  of  old  syphilitics  addicted  to  alcoholic  and 
other  inihdgences,  are  all  frequently  much  benefited,  and  some  cases 
thereafter  enjoy  fairly  good  health. 

When,  owing  to  the  usual  causes  already  spoken  of,  syphilis 
does  not  go  on  auspiciously  to  its  extinction,  a  sojourn  at  the  Hot 
Springs  is  often  of  decided  value  for  its  moral  as  well  as  its  phys- 
ical effects.  Such  patients  when  at  home  live  in  a  rut,  and,  while  they 
perhaps  keep  at  their  daily  affairs,  they  are  depressed  and  perhaps  more 
or  less  despondent.  Change  of  scene,  of  air,  of  habits  and  customs 
enlivens  them,  while  previously  the  treadmill  of  their  existence  had 
made  life  burdensome. 

In  persistent  and  chronic  cerebral  and  spinal  affections  of  the  most 
varied  character  due  to  syphilis,  and  the  various  morbid  states  and  dys- 
crasise  which  so  commonly  complicate  it,  protracted  sojourns  at  the  Hot 
Springs  are  often  productive  of  marvellous  results.  In  these  cases  very 
often  the  tolerance  of  antisyphilitic  agents,  which  are  so  necessary  to 
relief  and  cure,  is  obtained,  and  patients  are  often  rescued  from  invalid- 
ism and  death. 

But  there  are  still  other  considerations  offered  by  the  treatment  pur- 
sued at  the  Hot  Springs.  Many  cures  are  there  made  for  the  reason 
that  mercury  is  not  withheld  from  the  sufferer,  as  it  had  been  at  home. 
Many  of  the  Hot  Springs  physicians  are  alive  to  the  fact  that  the  meth- 
ods of  treatment  pursued  by  many  surgeons  in  the  large  cities  are  faulty. 
These  latter  often  fail  to  cure  their  cases  for  the  reason  that  they  use 
mercury  in  too  small  quantities.  They  do  harm  with  the  drug  rather 
than  good.  They  do  not  eradicate  the  disease,  but  by  their  timorous- 
ness  and  want  of  vigorous  treatment  induce  a  condition  of  hydrargyro- 
sis — a  mercurial  cachexia.  I  have  seen  many  instances  of  this  compli- 
cation. At  the  Springs,  after  proper  preparatory  treatment,  they  receive 
mercury  liberally,  and  it  acts  well  upon  them  physically  and  morally. 
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This  fact,  to  my  knowledge,  will  account  for  many  seeminfrly  surprising 
cures  made  at  the  Hot  Springs. 

Then,  again,  there  are  teachers  who  inculcate  the  doctrine  that  mer- 
cury is  only  beneficial  in  the  early  part  of  syphilis — let  us  say  in  its 
first  year.  After  that  it  is  by  them  taught  that  its  function  is  ended 
and  the  era  of  iodide  of  potassium  begins.  This  fallacious  doctrine 
often  works  sad  havoc  on  patients,  and  they  hie  them  to  the  Springs  to 
regain  their  health  and  to  get  their  sovereign  panacea,  mercury.  If  this 
remedy  had  been  administered  at  the  patients'  homes,  they  would  not 
have  had  the  necessity  of  knocking  at  the  Hot  Springs  surgeon's  door 
and  of  begging  for  relief. 

In  like  manner,  in  many  instances  the  administration  at  the  Springs 
of  iodide  of  potassium  in  large  and  increasing  doses  has  cured  cases 
which  languished  in  suffering  and  disease  at  home  because  only  small 
doses  were  given.  But  I  think  the  tendency  to  minimize  the  dose  of 
the  iodide  of  potassium  is  not  as  widespread  among  the  profession  as  it 
is  in  the  case  of  the  mercurial  preparations. 

In  the  foregoing  paragraphs  I  think  I  have  shown  that  the  success- 
ful treatment  of  syphilis  at  the  Hot  Springs  is  in  many  instances  due 
to  the  derelictions  and  shortcomings  of  the  home  physicians,  who  were 
imbued  with  faulty  ideas  as  to  the  dose  of  mercury  necessary  for  cure, 
and  often  to  the  method  of  use. 

I  think  that  in  a  large  number  of  cases  (and  I  have  seen  scores  of 
instances)  patients  have  resorted  to  the  Hot  Springs  for  treatment  of 
syphilis  because  their  cases  were  not  actively  handled,  were  not  thor- 
oughly medicated,  or  were  treated  in  a  free-and-easy,  happy-go-lucky 
manner,  or  were  treated  in  a  too  stereotyped,  narrow-gauge  way  at 
their  homes.  But  here  it  is  well  to  remember  that  many  cases  of 
syphilis  do  badly  or  go  wrong  in  consequence  of  the  apathy  and  want 
of  care  and  of  the  indulgences  on  the  part  of  the  patient. 

Furthermore,  there  is  another  very  important  consideration  regarding 
syphilitics  at  the  date  of  the  onset  of  their  malady.  Though  they  may 
have  been  deeply  impressed  with  the  gravity  of  their  condition,  they 
often  become  lulled  into  a  feeling  of  false  security  afler  a  sojourn  at  the 
Springs.  I  have  seen  many  patients  who  in  later  years  have  sufi'erod 
severely  from  sy]>hilis,  and  who  on  the  breaking  out  of  their  disease 
had  hastened  to  the  Hot  Springs.  They  there  underwent  a  coui*se  of 
treatment,  and  the  evidence  of  their  disease  vanished.  Thinking  that 
besides  the  skill  of  man  they  had,  as  we  may  say,  supernatural  aid 
from  the  wells  of  Nature,  many  have  gone  away  with  a  sense  of  happy 
security,  imagining  themselves  cured  ;  others  have  thought  that  a  simi- 
lar sojourn  a  few  months  or  a  year  later  was  all  tiiat  was  nocessary  ; 
while  others,  again,  have  decided  to  ap]>ly  for  metlical  aid  only  if  thev 
should  notice  later  manifestations  of  their  disease.     This  fflamour  of 
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security  and  health  oonlciTcd  l)y  tla-  mystery  of  the  waters  has  Ijroiiizht 
iiianv  a  man  to  invalidism  and  death  through  some  late-appearing  eere- 
bral  or  visceral  lesion  of"  syphilis. 

There  is,  however,  no  necessity  for  taking  such  a  long  journey,  for 
tither  springs  will  do  equally  as  well.  In  Virginia,  and  elsewhere  in 
America,  there  are  hot  springs  which  will  act  as  valuable  adjuvants  in 
the  treatment  of  syphilis,  and  this  is  the  sole  action  of  the  Arkansas 
springs.  Take  away  the  mercurial  ointment  and  iodide  of  potassium 
from  any  thermal  spring,  and  its  business  will  soon  close  up  for  want 
of  patronage. 

During  the  summer  months  syphilitic  patients  can  enjoy  pure  air, 
beautiful  scenery,  and  repose  and  quiet  at  Richfield  Springs,  where  also 
they  may  have  any  form  of  bath,  and  may  under  medical  advice  par- 
take of  natural  sulphur  waters.  There  is  nothing  to  be  obtained  at  the 
Arkansas  Hot  Springs  which  cannot  be  had  at  Richfield. 

The  internal  use  of  the  waters  of  the  Hot  Springs  of  Arkansas  has 
been  claimed  to  be  very  beneficial  in  the  treatment  of  syphilis,  and  the 
idea  is  fostered  in  that  happy  valley  that  these  waters  are  in  a  measure 
specific.  Such,  however,  is  not  the  case.  They  simply  act  as  diapho- 
retics and  diuretics,  and  can  at  any  health  resort  be  replaced  by  a 
draught  of  hot  milk,  hot  tea,  a  little  gin  and  hot  water,  a  little  essence 
of  ginger  and  water,  or  any  other  pleasing  and  innocuous  hot  drink. 

In  the  section  on  Mercurial  Inunctions  the  question  of  the  value  of 
sulphur  water  has  been  considered.  I  may  here  repeat  that  the  experi- 
ence of  physicians  at  Aix-la-Chapelle  and  at  other  springs  which  give 
forth  sulphur  waters  goes  to  show  that  in  certain  cases,  particularly 
chronic  ones,  these  waters,  in  combination  with  proper  mercurial  treat- 
ment, act  very  beneficially  as  diaphoretics  and  eliminants.  My  reading 
and  experience  teach  me  that  there  are  no  criteria  in  any  case  by 
which  it  may  be  stated  that  sulphur  waters  are  indicated,  or  that  they 
will  probably  produce  benefit.  The  only  course  to  pursue  is  to  try 
them,  and  be  sruided  bv  the  results  observed.  It  has  been  claimed 
that  these  waters  tend  to  advance  the  elimination  of  mercury  from  the 
svstem  of  those  who  have  been  long  and  injudiciously  dosed  with  that 
drug.  In  support  of  the  statement,  chemical  analyses  of  the  urine  in 
such  cases  have  been  made  and  published  to  show  that  mercury  has 
thus  been  ferreted  out  and  thrown  off,  but  in  many  of  them  it  is  very 
probable  that  the  synchronous  employment  of  hot  sulphur-water  baths 
has  had  much  to  do  with  the  eliminative  process. 

Still  further,  it  is  claimed  that  the  internal  use  of  sulphur  waters 
has  a  direct  action  in  preparing  the  system  to  receive  mercury  and 
throw  off  the  syphilitic  poison.  This  assertion  may  be  partly  true, 
but  we  should  always  remember  that  change  of  air  and  scene,  rest,  and 
improvement  of  the  patient's  habits  and  regimen  also  have  much  influ- 
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euce  in  preparing  him  to  receive  treatment  and  in  making  his  tissues 
less  vuhierable  to  the  syphilitic  poison. 

Liebreich  has  stated  than  when  mercury  acts  slowly  or  ceases  to  act 
the  original  susceptibility  of  the  system  to  it  may  be  restored  bv  a 
genenjus  diet  and  an  abundance  of  salt.  I  have  many  times  witnessed 
marked  improvement  in  old  cases  of  syphilis,  which  had  hitched  and 
halted  in  a  mercurial  course,  from  daily  hot  sea-baths.  In  these  cases, 
however,  a  change  of  air  and  scene  were  also  essential  factors  of 
benefit. 

The  subject  of  the  influence  of  hot  baths  in  the  treatment  of  svphilis 
has  of  late  years  attracted  much  attention,  and  one  of  the  must  valuable 
papers  upon  it  is  by  Dr.  Yasily  K.  Borovsky,^  who  investigated  the  sub- 
ject at  the  suggestion  of  Professor  Tarnowski.  This  observer  carried  out 
his  clinical  observations  on  28  syphilitic  patients.  Heat  was  employed 
in  the  form  of  (a)  ordinary  hot-water  baths  at  98°  to  104°  Fahr.  of  thirty 
minutes'  duration ;  (6)  artificial  sulphur-baths  (prej)ared  by  adding  1 
pound  of  sulphur  to  each  bath  at  from  100°  to  104°  Fahr.  of  frum 
twenty  to  thirty  minutes'  duration  ;  and  (c)  hot-air  baths  at  from  180° 
to  200°  Fahr.  of  from  fifteen  to  thirty  minutes'  duration.  Dr.  Borov- 
sky's  results  may  be  summarized  as  follows:  1.  Both  tepid  and  hot- 
water  baths,  as  well  as  those  of  sulphur  and  hot-air,  invariably  increase 
the  elimination  of  mercury  in  the  urine.  2.  The  elimination  proceeds 
more  energetically  the  higher  is  the  temperature  to  which  the  patient  is 
exposed.  3.  The  cause  of  such  intensified  excretion  of  mercury  should 
be  sought  in  an  increase  of  the  systemic  metabolism,  accomjianitxl  by  the 
disintegration  of  mercurial  albuminates.  4.  A  mercurialized  jnuient's 
organism  actually  can  be  completely  freed  from  mercui-y  by  means  of  a 
systematic  employment  of  heat  in  one  form  or  another.  5.  In  such 
cases,  when  the  elimination  of  mercury  ceases  spontaneously,  it  can  be 
made  to  reappear  by  the  use  of  hot  baths.  G.  ^lercurial  stomatitis 
can  be  cured  by  heat  more  quickly  tlian  by  any  t>ther  means.  7.  Hot- 
air  baths,  wliile  inducing  an  enormous  })ersi)iration,  promote  the  elimi- 
nation of  mercury  also  through  the  sweat-glands.  The  total  quantity 
of  sweat  excreted  during  a  bath  amounts  to  400  c.  cm.  and  more  ;  that 
of  merciuy  in  the  sweat  to  l.G  milligrams  and  more  jkh*  400  c.  cm. 
Hence,  as  a  means  for  freeing  the  patient's  system  from  mercury  they 
should  be  preferred  to  all  other  baths.  8.  The  appearance  of  meri'uiy 
in  the  sweat  naturally  suggests  that  diaphoretics  generally  are  useful 
adjuvants  in   the   treatment  of  mercurialisni.      9.    Tepid   baths  (88° 

'  "On  the  Iiithionce  of  Hot  Baths  on  the  Elimination  of  Mennirv  in  the  Urine," 
St.  Petersburg  Inaufiii i-itl  Dissertation,  ISS'.) :  and  British  Journal  of  Dermatul.,  1SS9.  vol.  ii. 
p.  22.  (I  am  much  imlelned  to  Dr.  Valerius  Itlelson  for  his  admirable  abstraets  of 
recent  papers  in  Russian  medical  journals  which  have  appeareil  in  the  aUive-mentioned 
journal.) 
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Falir.)  .should  only  be  rcsortctl  to  in  ca-cs  oi"  hydrargyrosis  in  which 
higher  tonipt'ratures  are  contraindit-atcd  on  sunie  grounds.  10.  Hot-air 
bat  lis  are  borne  by  ])atient.s  better  than  hot-water  ones  (98°  Fahr.), 
wiiieh  sometimes  give  rise  to  fainting.  11.  Hot-air  baths  at  170°  or 
180°  Fahr.  of  twenty  minutes'  duration  were  borne  better  than  those 
at  from  140°  to  1G0°  Fahr.  of  thirty  minutes'  duration,  while  the 
physiological  and  therapeutical  effects  of  the  former  are  practically 
identical  with  those  of  the  latter.  12.  In  persons  having  an  idiosyn- 
crasy against  mercury  the  employment  of  heat  sometimes  affords  the 
possibility  of  safely  continuing  mercurial  treatment.  13.  Hot-air 
baths,  while  inducing  intense  thirst,  involve  an  increased  ingestion 
of  fluids,  which  in  its  turn  leads  to  an  increase  in  the  bodily  metab- 
olism. 14.  As  regards  the  elimination  of  mercury  from  the  organism, 
artificial  sulphur-baths  do  not  offer  any  advantages  whatever  over  other 
baths.  15.  The  time  required  for  the  complete  excretion  of  the  metal 
from  the  patient's  system  varies  according  to  the  total  amount  ingested, 
individual  peculiarities  of  the  patient,  temperature  of  the  baths,  etc. 

16.  A  simultaneous  treatment  of  syphilis  by  mercury  and  heat  may 
sometimes  effect  a  cure  more  quickly  than  a  mercurial  treatment  alone. 

17.  The  heat-treatment  alone  (one  or  two  baths  daily  for  a  fortnight), 
however,  usually  proves  powerless  to  bring  about  a  cure.  18.  In 
patients  with  diseased  vascular  system  the  use  of  hot  water  requires 
great  caution. 

The  practical  deductions  to  be  made  from  this  study  are  that  as  an 
adjuvant  to  a  mercurial  or  a  mixal  treatment  heat,  dry  or  moist,  may 
be  employed  in  certain  conditions  and  with  certain  restrictions,  with 
much  benefit.  Thus  it  is  well  to  order  patients  taking  mercury  to  take 
one  or  two  hot  baths  each  week  on  s-oing;  to  bed.  Thev  undoubtedly 
increase  the  potentiality  of  the  drug  and  benefit  the  patient  by  increased 
elimination  and  metabolism.  They  may  also  take  Turkish  or  Russian 
baths.  Baths  of  moist  heat  with  mercurial  fumes  have  already  been 
treated  of  in  this  article. 

The  subject  of  the  local  treatment  of  syphilis  by  heat  has  recently 
been  prosecuted  by  Dr.  Kalashnikoff^  of  St.  Petersburg  upon  thirty- 
two  hospital  patients.  In  cases  of  generalized  syphilides  one  of  the 
patient's  upper  or  lower  extremities  (the  most  affected  one)  was  placed 
in  a  hot  bath,  117°  or  118°  Fahr.,  for  half  an  hour  twice  a  day  (morn- 
ing and  evening).  During  the  intervals  the  limb  was  constantly  kept 
wrapped  in  a  warming  compress.  In  cases  of  syphilides  situated  on  the 
hands,  buttocks,  neck,  face,  genitals,  and  such  regions  of  the  body  gener- 
ally, where  local  baths  were  impracticable,  either  hot  fomentations  or  an 
india-rubber  bag  containing  hot  water,  115°  or  120°  Fahr.,  were  applied 

'  "  On  the  Local  Treatment  of  Syphilis  by  Heat,"  Si.  Petersburg  Inaugural  Disserta- 
tion, 1889. 
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to  the  part  for  an  hour  twice  daily,  and  in  the  intervals  constant  warm- 
ing compresses  were  adjusted.  Kalashnikoff  found  that  local  heat 
affords  a  powerful  means  for  promoting  the  absorption  of  syphilitic 
products  in  the  region  treated.  Primary,  secondary,  and  tertiary 
lesions  subjected  to  the  influence  of  heat,  117°  or  118°  Fahr.,  were 
made  to  disappear  more  quickly  than  by  mercurial  treatment.  Under 
a  simultaneous  treatment  by  heat  and  mercury  the  resolution  of  syph- 
ilides  was  even  more  rapidly  accomplished.  Kalashnikoff  found  that 
in  cases  of  relapse  such  regions  as  have  been  treated  by  heat  either 
remain  free  from  any  rash  or  are  affected  in  a  strikingly  slighter  degree 
in  comparison  with  other  regions  of  the  body.  Xhe  beneficial  effects 
of  heat  are  attributed  to  its  inducing  cutaneous  hypenemia,  accelerating 
the  local  circulation,  raising  the  temperature  of  the  blood,  and  modify- 
ing the  condition  of  metabolism.  According  to  Kalashnikoff,  it  is 
probable  that,  while  promoting  the  absorption  of  syphilitic  infiltra- 
tions, heat  at  the  same  time  destroys  the  syphilitic  virus  itself.  Care 
as  to  the  fitness  of  the  patient  to  this  treatment  and  to  the  details  of  the 
latter  should  be  exercised. 

The  efficient  and  energetic  action  of  local  heat  in  syphilis  has  been 
attested  by  Domashneff,  Stepanoff,  Fischer,  Kadestock,  and  others,  and 
it  should  be  borne  in  mind  as  an  adjuvant  remedy  of  reserve.  But  in 
its  employment  watchfulness  and  care  are  very  necessary.  I  am  fully  in 
accord  with  Professor  Tarnowski,^  who,  while  admitting  that  heat  ap- 
plied externally  can  lead  to  a  rapid  absorption  of  cutaneous  syphilides, 
emphatically  objects  to  regarding  their  disappearance  as  being  iden- 
tical with  cure  of  the  disease.  The  truth  is,  probably,  that  external 
lesions  are  only  displaced  and  driven  to  other  parts  of  the  economy, 
such  as  viscera,  heart,  arteries,  brain,  etc.  Thus  it  should  never  be 
adopted  as  a  method  of  cure,  for  it  may  be  injurious  or  even  danger- 
ous. It  may,  however,  in  proper  cases  be  employed  moderately  and 
carefully  as  an  adjuvant  to  general  methodical  and  local  treatment. 

Sublimate  baths  are  very  oflen  of  much  benefit  in  extensive  rashes 
of  the  skin.  In  cases  of  papular,  scaly,  tuberculous,  or  ulcerative  syph- 
ilides these  baths,  at  a  temperature  of  100°  Fahr.,  are  frequently  the 
means  of  causing  the  prompt  disappearance  of  the  lesions.  From  4 
to  8  drachms  of  the  sublimate  may  be  used  in  the  bath,  to  which  also 
may  be  added  double  the  quantity  of  chloride  of  ammonium  or  com- 
mon salt.  The  baths  should  be  taken  at  night,  and  the  patient  should 
remain  in  them  from  fifteen  minutes  to  half  an  Ikhu',  the  time  being 
gauged  according  to  the  sensations  jiroduced  by  them.  When  strong 
sublimate  baths  are  taken  rather  frequently,  it  is  necessary  to  diminish 
or  sus]icnd  the  morciu'v  taken  by  the  mouth. 

A  watery  solution  of  corrosive  sublimate  (1  to  3  grains  to  the  ounce) 
1  Vraich,  1889,  No.  5,  p.  156,  and  No.  9,  p.  238. 
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is  often  of  imu'li  benefit  \\\\v\\  :i|)]»lic(l  locally  on  lint  or  cotton  as  a  com- 
press for  dermal  lesions,  ])eriosteal  swelling,  onychia,  etc.  Detniold'  rec- 
ommends for  external  nse  a  watery  solution  of  corrosi\X'  sublimate  (2 
grains  to  the  ounce)  which  he  instructs  patients  to  rub  well  upon  each 
extremity,  using  half  an  ounce  at  an  application  night  and  morning. 
The  results  of  this  treatment  were  most  gratifying,  and  Detmold  resorts 
to  it  to  the  exclusion  of  all  others.  The  application  does  not  irritate  the 
skin  nor  produce  salivation,  though  it  was  thought  that  griping  pains  in 
the  stomach  were  observed  after  its  continued  use.  This  treatment  is  by 
no  means  new,  but  it  has  been  brought  into  prominence  by  Detmold. 

Gargles  of  corrosive  sublimate,  varying  in  strength  from  2  to  8 
grains  to  8  ounces  of  water,  are  often  very  beneficial  in  buccal  and 
pharyngeal  ulcerative  lesions. 

It  is  well  to  remember  Van  Swieten's  liquid,  for  it  is  capable  of 
extended  use  as  a  local  application,  and  may  also  be  taken  internally. 
Its  formula  is  as  follows  : 

3^.  Hydrargyri  chloridi  corrosiv.,  gr.  ij  ; 

Alcoholis,  f^iij  ; 

Aquae  dest.,  q.  s.  fsiv. — M. 

One  tea-spoonful  contains  ^  of  a  grcrin  of  corrosive  sublimate. 

This  preparation  is  particulary  adapted  for  local  treatment  of  sec- 
ondary and  tertiary  lesions  about  the  head,  face,  and  neck. 

Among  the  curiosities  of  syphilitic  therapeutics  may  be  mentioned 
the  electric-sublimate  baths  exploited  by  Ehrmann  and  Gaertner.^  These 
baths  contain  three  drachms  of  sublimate,  which  salt,  it  is  thought, 
enters  the  system  by  means  of  an  electric  current  of  an  intensity  of 
200  milliamperes.  The  baths  are  given  every  day  or  every  second 
day,  and  should  be  of  half  an  hour's  duration,  though  the  current  is 
only  to  be  kept  on  for  fifteen  minutes.  The  authors  of  this  method 
of  treatment  claim — 1st,  that  the  introduction  of  mercury  takes  place  in 
the  same  way  as  when  inunctions  are  used,  and  that  the  stomach  and 
liver  are  spared ;  2d,  that  absorption  takes  place  by  almost  the  whole 
surface  of  the  skin,  upon  which  the  mercurial  also  exerts  a  local  action  ; 
3d,  that  the  quantity  of  mercury  absorbed  is  proportionate  to  the  inten- 
sity and  duration  of  the  current,  and  that  exactitude  of  dose  is  thus 
made  possible ;  4th,  that  it  is  painless  and  without  danger.  Under  this 
treatment  the  urine  shows  the  presence  of  mercury  after  sixteen  to 
thirty  baths  ;  hence  absorption  is  not  rapid.    After  a  time  it  was  found 

*  "  Diagnosis  and  Treatment  of  Syphilis,"  Med.  Xeics,  March  8,  1 SS4. 

^  "  Le  Bain  electrique  au  Sublime,  experience  sur  un  Nonveau  Traitement  mercu- 
rial," La  Senmine  medicale,  18S9.  p.  438 ;  and  "  Du  Traitement  de  la  Syphilis  par  les 
Bains  electriques  au  Sublimes,"  Ibid.,  1890,  p.  357. 
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that  the  system  did  not  take  up  any  more  mercury.  Toxic  effects, 
such  as  diarrh(jea,  salivation,  and  scaling  eczema,  were  noted  in  a  lew 
cases. 

Another  method  of  treatment  of  syphilis  has  been  proposed  by 
Bremond'  which  is  claimed  to  be  successful  when  other  methods  fail. 
The  patient  is  placed  in  a  box  with  his  head  out,  and  a  sprayer  pro- 
jects at  him,  all  over  his  body,  numerous  jets  of  steam  containing  par- 
ticles of  sublimate  or  iodide  of  potassium. 

Local,  Special,  and  Regional  Treatment. 
Treatment  of  Chancres. — When  seen  at  a  very  early  date  upon 
the  male  genitals,  the  chancre  usually  appears  like  a  minute  round  or 
oval  excoriation,  or  as  a  papule  with  a  scaly  or  an  oozing  surface.  So 
much  does  this,  the  earliest  of  all  evidences  of  syphilis,  resemble  sim- 
ple benign  lesions  that  mistakes  are  very  liable  to  occur,  and  a  chancre 
mav  be  diagnosticated  as  an  excoriation,  an  abrasion,  or  as  a  simple 
inflammatory  papule,  or  vice  versa.  Under  these  circumstances  the 
physician  cannot  be  too  careful  and  guarded  in  the  diagnosis  of  any 
seemingly  insignificant  lesion  upon  the  penis.  It  is  well  to  warn  a 
patient  not  to  indulge  in  sexual  intercourse  for  at  least  two  weeks,  by 
which  time  the  nature  of  the  lesion  will  be  beyond  question,  since  if  it 
is  benign  it  will  commonly  heal  under  simple  treatment  and  cleanliness, 
and  if  it  is  an  incipient  hard  chancre  its  evolution  will  continue  and  its 
appearance  will  indicate  its  character.  It  is  of  the  utmost  importance 
that  no  stimulating  or  escharotic  ajiplications  should  be  made  to  these 
small  lesions,  for  very  good  and  sufficient  reasons.  In  the  first  place, 
if  the  lesion  is  simple  in  nature,  burning  it  with  acid  or  other  caus- 
tic will  not  destroy  it,  but  simply. transform  it  into  an  inflammatory 
nodule,  which  may  present  a  striking  resemblance  to  a  young  hard 
chancre,  and  thus  doubt  and  uncertainty  of  mind  are  inducetl  or  an 
error  in  diagnosis  is  the  result.  If  the  lesion  is  an  incipient  chancre,  it 
is  a  localized  specific  neoplasm,  which  cauterization,  however  severe, 
cannot  possibly  destroy,  but  it  can  cause  a  complicating  oedema  which 
may  be  troublesome  to  cure.  Therefore  it  may  be  stated  as  a  golden 
rule  that  we  nuist  not  lay  violent  hands  on  these  seemingly  and  i>er- 
haps  insignificant  lesions.  Any  breach  of  surface,  therefore,  should  be 
kept  scrupulously  clean  by  washing,  and  its  surface  may  be  covertnl 
w^ith  lint  or  absorbent  cotton  moistened  with  water.  In  many  cases 
a  water  dressing  is  sufficient,  but  mild  solutions  of  sublimate  (1  to 
1000,  2000,  or  3000)  may  be  ajiplied.  or  very  dilute  watery  solutions 

'  "Traltement,  de  la  Syphilis  par  rAUsorpti.m  i-utaiu'o  ilos  Moilicaincnts,"  La 
Scmaim  vmlicale,  1889,  \\  284;  and  "Traitcimiit  do  la  Syphilis  aux  Divorsos  j>eri- 
odes  de  la  Alaladie,  par  TAbsorption  des  MctlioauKiUs  par  la  IVau,"  Journal  (/tv* 
Mai.  cutun.  et  Si/j)hilia,\ol.  i.  1890,  p.  -\)~. 
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of  carbolic  acid.  These  tipplicatioiis  may  l)c  made  every  two,  three,  or 
four  hours.  Peroxide  of  liydrogeu  1  [)art  and  water  6  parts  make  a 
sohitiou  which  will  produce  an  antiseptic  elfect.  As  the  hard  chancre 
grows  larger  it  may  be  treated  with  black  wash,  with  yellow  wash,  or 
the  red  wasli  wliicii  is  made  as  follows: 

I^.  Zinci  sulphatis,  gr.  viij  ; 

Spiritus  lavanduliTD  comp..  oij  ; 

Aquio,  q.  s.  ad  si  v. — M. 

It  must  be  understood  that  the  therapeutical  effect  of  these  lotions  is 
simply  protective  and  slightly  stimulating.  They  prevent  irritation 
and  idceration  by  keeping  the  parts  clean  and  aseptic.  The  chancre 
offers  a  nidus  for  pus-producing  microbes,  and  when  it  is  not  large 
antiseptic  washes  are  all  that  is  required  in  the  way  of  treatment. 

Petersen  ^  has  used  a  solution  of  yellow  and  blue  pyoktauin  of 
Merck  (1  to  1000,  or  even  1  to  100)  upon  hard  and  soft  chancres,  and 
he  claims  that  he  has  had  good  results.  The  chief  advantages  are  that 
it  is  inodorous  and  in  antiseptic  power  not  inferior  to  iodoform.  The 
stain  of  blue  pyoktauin  may  be  removed  from  the  hands  by  washing 
them  well  with  a  strong  soap-lather  and,  after  drying,  pouring  alcohol 
over  the  spots.  Dr.  E.  R.  Palmer  of  Louisville  informs  me  that  he 
has  employed  with  much  satisfaction,  in  the  treatment  of  hard  and  soft 
chancres,  a  watery  solution  of  fuchsine  (1  drachm  to  the  ounce),  which 
he  paints  well  over  the  morbid  surface,  which  he  then  covers  with 
absorbent  cotton. 

Chancres  covered  with  a  false  membrane,  thick  or  thin,  those  which 
show  a  tendency  to  become  necrotic  upon  their  surfaces,  or  in  which  a 
decided  tendency  to  ulceration  is  seen,  may  not  be  sufficiently  influenced 
by  the  foregoing  applications.  In  these  cases  it  is  important  that  a 
decidedly  caustic  effect  should  be  produced.  In  cauterizing  hard  as 
well  as  soft  chancres  carelessness  and  recklessness  must  be  carefully 
avoided.  The  lesion  to  be  treated  should  first  be  carefully  washed 
with  soap  and  water,  and  then  irrigated  with  a  5  per  cent,  carbolic 
solution.  Then  it  should  be  dried  and  a  solution  of  cocaine  applied  to 
it,  and  then  it  should  be  dried  again.  We  no  longer  use  the  carbo-sul- 
phuric  paste  (sulphuric  acid  and  charcoal)  nor  the  Vienna  paste  (chlo- 
ride of  zinc  and  flour),  for  they  are  difficult  of  application  and  too 
caustic  in  their  effects.  Cauterization  by  heat  is  repugnant  to  patients 
and  not  necessary.  As  a  routine  application  nothing  is  better  than 
fluid  carbolic  acid  or  pure  nitric  acid.  These  agents  should  be  spar- 
ingly, carefully,  and  not  frequently  applied  to  the  surface  of  the  sore, 

^  "  Die  Desinficirende  "Wirkung  der  Anilinfarben  von  Merck  Pyoctanin,"  St.  Peters- 
burg med.  Wochenschrift,  No.  27, 1890. 
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and  not  beyond  it.  A  small  quantity  of  cotton  rolled  on  the  end  of  a 
Avooden  toothpick  offers  the  most  effective  and  satisfactory'  meaas  of 
application.  It  may  be  well  to  mention  that  Giintz^  of  Dresden 
advises  the  use  of  concentrated  muriatic  acid,  after  which  he  covers 
the  surface  with  a  little  bicarbonate  of  sodium,  and  then  applies  cold 
compresses.  In  case  the  surface  cauterized  is  quite  large,  it  is  well 
to  send  the  patient  at  once  to  his  room,  where  he  should  lie  down. 
It  is  well  to  bear  the  fact  in  mind  that  this  destructive  treatment  is 
only  indicated  in  cases  in  which  the  surface  of  the  sores  is  unhealthy 
and  shows  no  tendency  to  heal.  After  cauterization  it  is  necessary  to 
apply  antiseptic  remedies  in  the  powder  form.  It  is  always  imperative 
that  these  lesions  should  be  carefully  washed  twice  a  day,  and  the  patient 
should  be  warned  to  destroy,  preferably  by  fire,  all  linen  used  in  the 
cleansing,  and  to  be  careful  not  to  touch  with  soiled  fingers  any  article 
which  others  may  handle.  Among  antiseptic  powders  iodoform  still 
holds  its  position  without  a  peer  or  rival.  Xew  remedies  come  and  go, 
but  this  one  stays  by  us.  It  may  be  said  without  fear  of  contradiction 
that  for  the  dressing  of  ulcers  and  wounds  about  the  genitals,  male  and 
female,  there  is  no  remedy  so  efficient  or  which  has  such  a  wide  range 
of  usefulness.  Its  odor  is  of  course  objectionable,  but  with  care  much 
of  this  inconvenience  may  be  obviated.  In  the  first  place,  the  powder 
must  be  very  carefully  and  sparingly  put  on  the  surface,  and  not  allowed 
to  drop  on  sound  parts  or  upon  the  clothes.  Then,  if  the  lesion  is  under 
the  prepuce,  the  odor  may  be  kept  at  a  minimum  by  packing  cotton  in 
the  preputial  orifice.  If  the  lesion  is  on  an  uncovered  part,  it  should  be 
enveloped  in  absorbent  cotton  and  then  covered  with  gutta-percha  tissue. 
A  little  care  and  ingenuity  will  do  much  to  dissipate  a  patient's  disinclina- 
tion or  repugnance  to  the  use  of  this  drug.  Though  many  drugs  have 
been  recommended  as  having  the  power  of  deodorizing  or  disguising 
the  odor  of  iodoform,  none,  in  my  judgment,  have  proved  successful. 
By  far  the  best  deodorant  is  cumarine,  which  in  small  quantities  may 
be  added  to  iodoform.  It  must  always  be  remembered  that  this  powder 
is  only  applicable  to  unhealthy  and  necrotic  surfaces,  and  that  when  a 
smooth  healing  surface  has  been  produced  its  use  must  be  discontinued 
and  one  of  the  simple  stimulating  or  antiseptic  lotions  or  powdei-s  should 
be  substituted. 

lodol  has  now  been  on  trial  a  number  of  years,  and  has  proved 
itself  to  be  a  feeble  agent,  comparable  in  its  etiocts  to  subnitratc  and 
subiodide  of  bismuth.  Where  little  is  required  it  may  be  used  and  may 
prove  satisfactory,  but  in  severe  cases  this  powder  forms  a  crust  over 
the  surface,  and  beneath  this  the  destructive  process  goes  steadily  on. 
When  there  is  danger  ahead  never  trust  to  iodol.     Aristol  is  scarcely 

^  Die  Bchandlung  dcr  SyphUitischen  Geschiciire  nach  den  yciiren  Mcthodcn,  Leipsic, 
1891. 
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more  efficient  in  really  active  lesions  than  is  i(Klol.  There  are  those 
who  .src  j^dod  efTects  in  every  new  j)r('paration,  bnt  they  are  usuallv  not 
caret'ul  and  critical  jndges.  The  fact  that  aristol  will  act  .seeniin<i;ly 
favorably  npon  a  chancre  whose  course  is  attended  with  slight  ulcera- 
tion and  destruction  is  no  evidence  that  in  a  graver  exigency  it  will 
j)rove  efficient.  In  my  experience  (and  I  have  tried  it  extensively) 
aristol  has  shown  no  decided  therapeutic  power,  certainly  none  more 
marked  than  that  shown  by  iodol,  subiodide  of  bismuth,  snb-benzoate 
of  bismuth,  and  other  such  powders.  Though  it  is  odorless,  it  leaves 
an  objectionable  sticky  feeling  on  the  fingers  and  on  the  parts  to  which 
it  is  applied.  If  you  have  a  bad  case,  be  sure  to  use  iodoform  ;  and  if 
you  have  a  mild  case  that  any  inditierent  powder  will  help,  prescribe 
iodol,  aristol,  or  some  other  new  remedy.  If  you  do  nothing  else,  you 
will  show  that  you  are  progressive  and  that  you  keep  abreast  of  the 
times,  and  among  some  that  will  have  its  effect. 

Many  chancres  in  a  necrotic  state  will  be  much  benefited  by  the 
application  of  calomel  covered  with  cotton.  Salicylate  of  raercurv  has 
been  recommended  for  this  purpose,  but  it  should  never  be  applied  in 
its  pure  state,  for  it  exerts  an  unpleasant  irritant  and  destructive  action 
npon  the  mucous  membrane.  It  may  be  combined  with  talcum  powder 
or  starch  in  the  proportion  of  1  drachm  of  the  mercurial  to  4  or  6 
drachms  of  the  inert  powder.  Salicylic  acid  is  uncertain  irf  its 
effects,  and  if  applied  in  its  purity  causes  irritation. 

The  cup  of  happiness  of  the  seeker  after  therapeutic  novelties  must 
certainly  now  be  nearly  full,  for  every  month  brings  us  a  new  antisep- 
tic remedy,  usually  from  Germany,  Avhich  is  to  supplant  iodoform.  In 
order  that  I  may  not  appear  behind  the  times,  I  will  enumerate  these 
new  remedies  and  their  sponsors,  so  that  anyone  can  put  them  to  a 
practical  test : 

Bazilivitch^  claims  that  he  has  had  excellent  results  in  ulcerated 
chancres  by  freely  powdering  their  surfaces  twice  a  day  wdth  antifebrine 
(^lerck).  He  further  claims  as  advantages  that  it  is  cheap,  free  from 
odor,  and  will  not  give  rise  to  dangerous  phenomena  from  absorption. 

Salol  has  also  been  extolled  by  Salsotto  ^  and  others  in  the  treatment 
of  hard  chancres,  but  the  drawback  to  its  use  is  the  fact  of  the  difficulty 
of  obtaining  it  in  sufficiently  fine  powder  that  it  will  not  act  as  an  irri- 
tant. A  combination  of  salol  one  part  and  some  inert  powder  two  parts 
may  be  of  service  in  some  mild  eases  of  ulcerating  chancres. 

Sozo-iodol  has  been  extolled  by  Lassar,^  and  it  may  do  good  service 
in  some  mild  cases. 

^  Meditzimkoie  Obozrenie,  Xos.  13  and  14,  1890. 

'  "  II  Salol  ed  il  su.  iiso  terapeutico  in  alcuni  morbi  venerei,"  Giorncde  Ital.  del  mal 
Veneree  e  della  Pelle,  1887,  p.  345,  et  seq. 

*  "  Ueber  das  Sozoiodol,"  Therapeut.  Monatshefte,  Nov.,  1887. 
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The  subgallate  of  bismuth,  also  called  derniatol,  has  been  proposed 
by  Heinz  and  Liebrecht  *  as  a  substitute  for  iodoform.  They  claim  that 
it  has  decided  healinjr  properties  and  that  it  is  inodorous  and  non-poi- 
sonous. An  extended  use  of  this  has  not  so  far  been  made,  but  C.  A. 
Powers  ^  at  the  New  York  Hospital  up  to  date  thinks  that  it  is  as  effi- 
cient in  healing  ulcers  as  iodoform.  It  will  be  interesting  to  learn  what 
he  thinks  of  the  remedy  a  year  or  two  hence. 

Sansoni^  of  Turin,  among  other  remarkable  qualities,  claims  that 
euphorin  (]Merck)  is  better  than  any  other  remedy  as  an  application  to 
obstinate  ulcers.  I  suspect  tliat  within  a  short  time  we  shall  have  some 
highly  laudatory  accounts  of  the  effect  of  this  agent  in  the  cure  of 
chancres. 

Europhen,  introduced  and  recommended  by  Goldniann,^  is  said  to 
have  a  brilliant  future  before  it  as  an  antiseptic. 

And,  lastly,  snlfaminol  (Merck)  comes  before  us  as  an  inodorous, 
painless,  anti-snppurative  remedy,  which  Robertson^  regards  as  suj^erior 
to  iodoform.     It  has  not  as  yet  been  used  in  the  treatment  of  chancre. 

It  must  not  be  forgotten  that  the  main  benefit  of  all  antiseptic 
remedies  for  chancre  consists  in  their  power  of  preventing  ulceration, 
and  by  this  means  they  hasten  the  cure.  It  is  important,  however, 
that  a  specific  action  should  be  brought  to  bear  on  all  chancres  which 
show  a  tendency  to  become  indurated.  Having  by  the  proper  means 
produced  a  healthy  surface,  the  chancre  should  then  be  treated  with 
mercurial  ointment.  The  surface  having  been  washed  and  renderetl  as 
nearly  as  possible  aseptic,  a  layer  of  absorbent  cotton  or  lint  well 
smeared  with  this  ointment  should  be  placed  upon  it,  and  then  kept 
in  constant  apposition.  It  is  important  that  the  dressing  should  be 
renewed  two  or  three  times  a  day. 

Chancres  of  women  require  the  same  general  treatment  as  is  useil 
for  those  of  men.  In  many  cases  they  run  their  course  and  disappear 
without  treatment,  and  perhai)s  without  recognition.  In  some  cases, 
however,  they  are  obstinate  and  persistent,  and  require  time  and  care 
for  their  removal.  It  is  always  imperative  that  the  vagina  and  vulva 
should  be  kept  particularly  clean  in  women  having  syphilitic  chancres. 
They  should  use  frequent  irrigations  of  hot  water  to  which  borax,  alum, 
sulphate  of  zinc,  or  carbolic  acid  is  added.  Then  the  jvu'ts  should  be 
kei)t  as  dry  as  possible,  for  which  purpose  tampons  of  absorbent  cotton 
are  very  effective.  In  some  cases  extensive  and  troublesome  indurating 
cedema  becomes  a  complication  of  the  vulvar  chancre,  and  its  presence 


>  fierlinrr  klinische  Wochenschrift,  No.  2i,  1891. 

»  Medical  Becord,  October  17,  1891. 

»  Thcropeutixchc  Monatshefte,  Sept.,  1890. 

*  riinniiiicfut.  Zeituiifl,  July  \o,  1S91. 

*  Briti.-ili  Mid.  Joiirmd,  August  29,  1891. 
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iiK'uns  w  long  siege  of  aiiiniyaiicc  and  perhaps  sulfering.  When  pos- 
sible, chancres  in  the  lenudc  sliould  he  ch'esscd  with  mercurial  ointment 
in  the  manner  above  deseril>ed.  It"  the  indnratif)n  is  extensive,  or  it" 
it  shows  a  tendency  to  spread,  it  is  well  to  cover  the  chancre  and  a 
liberal  area  of  the  parts  ai'onnd  it  -with  the  ointment.  In  some  cases  a 
strong  calomel  or  wiiite  j)recipitate  ointment  may  l)e  used  in  place  of 
the  mercurial  ointment. 

Treatment  of  the  Syphilides. — Erythematous  Sypiiilide. — As 
a  rule,  internal  medication  causes  this  syphilidc  to  disappear  promptly, 
but  it  is  always  well  to  hasten  its  involution  by  sublimate  baths,  mer- 
curial vapor  baths,  or  by  inunction.  Upon  the  face,  neck,  hands,  and 
wrists  this  sypiiilide  may  be  persistent,  and  its  disappearance  may  be 
hastened  by  using  the  following  ointments  : 

^.  Hydrargyri  ammoniati  vel  hydrargyri 

oxidi  rubri,  gr.  xx  ; 

Unguent,  aquae  rospe,  ^j. — M. 


I^.  Hydrargyri  subsulph.  flav., 


o^s, 


Yaselini,  sj. — M. 

The  latter  is  much  thought  of  by  Mauriac.    In  some  cases  of  persistent 
eruption  about  the  face  the  following  lotion  may  be  used  : 

^.  Hydrargyri  chloridi  corros.,  gr.  iv  ; 

Aquae  cologniensis,  oij  ; 

Aquae,  ad  si  v. — M. 
Apply  three  or  four  times  a  day. 

The  erythematous  syphilide  is  not  uncommonly  complicated  by  a 
seborrlioic  process,  as  shown  by  the  development  of  orange-red  patches 
of  scaly  skin  upon  those  parts  of  the  forehead,  glabella,  alae  nasi,  and 
around  the  mouth,  on  which  the  sebaceous  and  sudoriferous  glands  are 
most  abundant.  This  condition  is  also  found  on  the  scalp  and  upon  the 
sternal  region.  For  these  cases  resorcin  in  liquid  or  ointment  form  is 
very  efficient.  The  following  ointment  may  be  used,  after  well  wash- 
ing the  parts  with  the  simple  tincture  of  green  soap  (tinctura  saponis 
viridis)  : 

IJi.  Resorcin.,  Sss-sj  ; 

Acidi  carbolici,  gtt.  xx  ; 

Unguent,  aquae  rosae,  §j. — M. 

The  Papular  Sy'philides. — These  eruptions  are  usually  amenable 
to  internal  medication  if  they  are  attacked  early.  But  even  if  internal 
treatment  is  ordered,  one  or  other  of  the  external  methods  should  be 
used  occasionally,  in  order  to  expedite  their  involution.     The  small 
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and  large  miliary  papular  syi>liilides  are  the  ones  which  are  most 
resistant  to  remedies  general  and  local.  They,  like  all  stubborn 
papular  syphilides,  should  be  treated  by  hot  baths,  either  alkaline  or 
sulphur,  and  by  frictions  of  mercurial  ointment.  Massage  has 
recently  been  recommended  by  Balzer*  as  an  adjunct  in  the  treatment 
of  these  syj)hilides.  Mercurial  ointment  is  to  be  rubbed  into  the  sur- 
faces firmly  and  deeply,  each  seance  occupying  from  twenty  minutes 
to  half  an  hour.  I  have  used  this  method  of  treatment  for  many  years, 
and  have  long  since  become  convinced  of  its  efficacy  and  necessity  in 
many  cases.  In  some  cases  of  extensive  pigmentation  following 
syphilitic  eruptions  baths  and  massage  treatment  have  been  followed 
by  striking  results.  Scaling  eruptions  of  the  palms  and  soles,  the 
sequelae  of  the  erythematous  and  papular  syphilides,  are  peculiarly 
obstinate  and  prone  to  relapse.  They  may  be  benefited  by  local  sub- 
limate baths,  as  recommended  by  Sigmund,  and,  more  recently,  by 
Gilles  de  Latourette.^  Hot  alkaline  baths  with  the  addition  of  bran 
are  also  very  efficient.  After  immersion  of  the  parts  they  should 
be  enveloped  in  a  mild  form  of  mercurial  ointment,  as  follows : 


I|i.  Unguent,  hydrargyri  nitratis, 

3ij; 

Olei  rusci. 

3j; 

Unguenti, 

§j.-M. 

^.  Unguent,  hydrargyri  nitratis. 

3ij; 

Olei  cadini, 

3j; 

Vaselini, 

Sj.-M. 

"S^.  Hydrargyri  ammoniati  vel  hydrargyri 

oxidi  rubri, 

gr.  x-xxx 

Olei  rusci, 

Ai; 

Vaselini, 

5J.-M. 

Such  is  the  inflammatory  condition  present  in  some  cases  that  a 
soothing  ointment  is  required,  as  follows  : 

^.  Unguent,  diachyli  (fresh),  §ij  ; 

Unguent,  hydrarg.  nitratis,  5J  ; 

Olei  rusci,  oSS. — M. 

In  some  cases  of  localized  eruption  a  mild  solution  (from  1  to  4 
grains  to  the  ounce)  of  bic]iU)ride  of  mercury  in  flexible  collodion  or 
traumaticin  may  prove  very  efficient.  Sometimes,  when  the  tendency 
to  scaling  is  very  great  and  persistent,  chrysarobin  may  ]iroduoo  happy 
results. 

1  "  Contrilnition  Ti  lY>tii(lo  du  Tniitoiiu'iit  Ideal  iles  Syphilides;  Utility  de  Massage," 
La  France  mcdicalc,  Jan.  \\  ISiU,  p.  18,  d.  «'<;. 
^  Progris medical,  June  10,  188G. 
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CoNDYL()>[ATA  T^ATA. — TliGse  Icsioiis  are  found  around  the  genitals 
of  tlie  male  and  I'mialc,  in  tlie  axillaj,  under  the  breasts  of  fat  women, 
in  the  labio-nasal  sulcus,  and  about  the  umbilicus.  They  are  large, 
flat,  overgrown  papules,  with  excoriated  oozing  surfaces  and  a  tendency 
to  great  nndtiplication  and  to  exuberant  development.  In  their  very 
early  stages,  when  not  very  salient,  simple  washing  with  carbolic  water, 
dusting  with  au  inert  powder,  aud  covering  with  absorbent  cotton  will 
cause  them  to  flatten  and  disap[)('ar.  In  general,  the  old  llicord  treat- 
ment is  to-day  unexcelled.  By  this  the  parts  are  carefully  washed  with 
a  solution  of  chlorinated  soda  (Labarraque's  solution  1  part,  water  6 
or  8  parts),  (b'ied,  dusted  freely  with  calomel,  and  covered  with  cotton. 
Keeping  the  surfaces  of  these  lesions  dry  by  the  covering  or  interposi- 
tion of  some  soft  cotton  or  linen  fabric  materially  assists  in  causing 
their  early  involution  and  prevents  their  further  reproduction. 

When  these  lesions  are  not  very  much  elevated  their  subsidence 
may  be  hastened  by  carefully  applying  to  their  surface  once  a  day, 
after  washing  with  soap  and  water,  a  solution  of  nitrate  of  silver  (30 
grains  to  the  ounce).  It  is  unwise  to  treat  them  with  the  nitrate  of 
silver  stick,  for  by  doing  so  much  dermatitis  may  be  produced  and  the 
cure  much  delayed.  Powders  of  resorcin  or  salicylic  acid  with  starch 
and  boric  acid  are  also  serviceable  in  these  cases. 

In  hospital  and  dispensary  practice  we  frequently  encounter  cases  in 
which  condylomata  lata  have  become  much  hypertrophied,  and  perhaps 
exuberantly  fungating.  In  these  cases  the  foregoing  measures  are 
ineffectual,  and  more  heroic  treatment  is  required.  In  this  event  the 
parts,  after  careful  washing  and  drying,  may  be  painted  with  either  of 
the  following  solutions : 

I^.  Hydrargyri  chloridi  corros.,       gr.  x-xx ; 
Collodii  flex.,  Sj. — M. 

^.  Acid,  salicylic,  3ss-oj  ; 

Chrysarobin,  3ss ; 

Collodii  flex.,  5J. — M. 

On  the  Continent,  and  largely  in  Germany,  Plenck's  solution  is 
much  used  in  these  and  other  hypertrophic  syphilitic  lesions.  The 
formula  is  as  foUow^s : 


^.  Hydrargyri  chloridi  corros., 

sj; 

Aluminis, 

5j; 

Plumbi  acet., 

3j; 

Camphorse, 

3j; 

Alcohol., 

f  Sxij  ; 

Aceti, 

fsxij.- 

-M. 
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This  makes  a  solution  with  a  decided  .sediment,  and  on  shakinir 
it  turbidity  is  produced.  It  mav  be  applied  with  a  camel's-hair 
pencil,  after  proper  preparation,  to  these  lesions.  It  should  not  be 
used  unless  the  application  can  be  followed  by  cold  compresses,  for  it 
may  produce  pain.  It  is  therefore  more  especially  a  hospital  remetly. 
Hoffman  ^  reports  the  case  of  a  woman  having  condylomata  about  the 
genitals  and  anus,  which  were  cauterized  by  a  physician  who  tlu'ew 
awav  the  supernatant  liquid  from  Plenck's  solution,  and  used  the 
turl)id  sediment.  On  reaching  home  the  M'oman  suifered  atrocious 
pains,  rolled  on  the  floor  in  agony,  and  unsuccessfully  tried  to  hang 
herself.  At  the  hospital,  later,  it  was  found  that  the  parts  were  much 
inflamed  and  swollen,  and  the  woman  Avas  suffering  from  abdominal 
pain,  vomiting,  and  diarrhoea.  After  eight  days'  suffc'ring  she  died. 
These  facts  should  certainly  act  as  a  warning  in  the  use  of  ver^-  caustic 
mercurial  remedies  on  these  highly  vascular  lesions.  Kaposi  ^  thinks 
that  Plenck's  solution  should  be  discarded,  and  that  emplastrum  hydrar- 
gyri  should  be  substituted  for  it.  But  in  many  cases  this  plaster  can- 
not be  applied.  So  that  Koch's^  suggestion,  that  the  remedy  he 
retained  and  used  in  diluted  form,  is  wise,  for  this  solution  sometimes 
acts  well  when  other  applications  fail.  It  certainly  never  should  be 
used  after  decanting  its  supernatant  liquid.  Though  Halloj>eau  *  has 
recently  recommended  (and  his  paper  has  been  largely  quoted)  the 
use  of  the  acid  nitrate  of  mercury  in  the  treatment  of  anal  condy- 
lomata, it  must  be  remembered  that  it  is  a  very  caustic  and  very  con- 
centrated mercurial  solution,  and  that  cauterization  by  it  of  a  simjUe 
small  ulcer  on  the  os  uteri  has  been  known  to  cause  salivation.  If 
used  at  all,  the  greatest  caution  should  be  observed,  and  only  a  small 
surface  should  be  touched  with  it. 

I  have  seen  much  benefit,  in  some  instances  of  large  and  not  closely 
aggregated  condylomata  lata,  from  the  free  but  careful  use  of  the 
curette,  the  operation  being  followed  by  thorough  antisepsis.  For  a 
limited  number  of  cases  this  treatment  may  prove  effective. 

A  more  radical  procedure  is  one  recently  advocated  by  Baudior,'' 
who  used  it  largely  in  Leblond's  service.  It  consists  in  the  application 
of  the  thermo-cautery  to  large  and  persistent  condylomata.  I  luivo 
long  employed  this  method  in  rebellious  cases,  and  with  iiromj^t  and 
good  results.  But  great  care  must  be  taken  in  the  application.  The 
parts  must  be  thoroughly  cleansetl,   and    the  hot   instrument  passetl 

'  "  Subliraat  Verpiftnnp  nach  Aetzung  von  Kondylonien  luit  Soliitio  Plenckii." 
Wien.  k-lin.  Wochenschrift,  No.  IG,  p.  301. 

«  Ihid.,  No.  19,  p.  361.  '  Ibid.,  No.  33,  p.  641. 

♦  "  Dcs  Antiseptic] lies  looaux  dans  Ic  Traitonicnt  dc  la  Syphilis,"  La  France  mi-dicaU, 
Oct.  3,  1889,  p.  V.W2,  W  .-r./. 

*"Du  Traitonicnt  dos  Plaques  Meuqueuscs  llypertrophiqucs  i^rsistentes  chez  la 
femme,"  TJusc  dc  Paris,  18SS. 
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lij::litly  several  tiiucs  dvcr  the  siirliuv.  If"  the  l)iiniin^  is  too  severe, 
trouble  in  liealin<:;  will  be  experieiieed  and  annoy in<i;  eicatriees  will  bo 
prochieed.  The  patient  should  be  under  the  intluenee  of  an  amcsthetic, 
or  cocaine  should  be  api)lied  to  the  lesions  and  also  injected  in  close 
proximity  to  them. 

Should  chromic  acid  be  used,  the  operator  must  remember  that  he 
has  a  very  treacherous  remedy,  which  may  seemingly  not  penetrate 
deeply,  and  yet  may  lead  to  much  destruction  of  tissue,  and  suffering. 

The  tincture  of  chloride  of  iron  may  often  be  used  with  comfort 
and  benefit  in  these  cases.  The  officinal  tincture  of  iodine  and  a  prep- 
aration of  double  strength  are  also  very  serviceable  in  some  of  the  less 
pronounced  cases. 

Pustular,  Encrusted,  and  Serpiginous  Syphilides. — The 
early  and  intermediate  pustular  syphilides  re([uire  sublimate,  mercurial 
vapor,  and  sulphur  and  alkaline  baths.  Then  the  patient's  body  should 
be  rubbed  with  mercurial  ointment  or  a  strong  white  precipitate  oint- 
ment. About  the  face  it  is  imperative  that  these  lesions  should  be 
efhciently  acted  upon,  in  order  to  cause  their  prompt  disappearance  and 
to  prevent  cicatrices.  For  this  purpose  the  following  ointments  may  be 
used  : 

^.  Zinci  oxidi, 

Pulw  amyli,  ad  3ij  ; 

Unguent,  hydrargyri  (freshly  prepared), 

Vaselini,  da  3ss. — M. 


!^.  Hydrargyri  ammoniati, 
Zinci  oxidi. 

gr.  XXX ; 

Pulv.  amyli, 
Vaselini, 

aa  3ij  ; 

sss. — M. 

Resorcin,  1  drachm,  may  be  substituted  for  the  white  precipitate  in 
cases  in  which  there  is  a  seborrhoic  complication. 

The  encrusted  syphilides  require  the  use  of  baths  and  fomentations 
for  the  removal  of  crusts,  and  then  calomel  or  iodoform  may  be  dusted 
upon  the  raw  surfaces,  which  should  be  covered  with  absorbent  gauze. 
AVhen  these  surfaces  are  extensive  iodoform  should  be  used  sparingly, 
lest  it  produce  a  toxic  eifect,  or  it  may  be  mixed  with  an  equal  quantity 
of  subnitrate  of  bismuth  and  then  applied  more  freely. 

The  serpiginous  syphilide  is  sometimes  very  obstinate  in  its  course, 
ordinary  treatment  failing  to  prevent  its  extension.  Under  these  cir- 
cumstances free  but  careful  curetting,  after  removal  of  crusts  and  dis- 
infection, as  found  beneficial  by  Spillmann^  in  five  cases,  may  prove 
remarkably  efficient.  I  have  seen  one  such  application  promptly  cause 
^  Progres  medical,  Sept.  5,  1885. 
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the  healing  of  a  case  which  had  been  rebellious  for  many  months.  A 
similar  procedure  may  be  beneficial  in  some  cases  of  extensive  rupia 
after  the  removal  of  the  crusts  and  the  laying  bare  of  a  well-marked 
fungating  surface.  Some  raw  surfaces  left  by  ulcerating  syphilides 
show  a  tendency  to  exuberant  fungating  growths.  When  not  suf- 
ficiently well  marked  to  require  the  curette,  they  may  be  carefully 
touched  with  carbolic  or  nitric  acid,  after  the  manner  laid  down  f(jr 
the  treatment  of  chancre. 

Gummatous  Syphilides. — The  early  or  precocious  gummata  indi- 
cate the  necessity  for  the  use  of  the  mixed  treatment,  or  of  iodide  of 
potassium  in  combination  with  mercury  applied  locally.  Daily  inunc- 
tions should  be  made,  and  mercurial  ointment  spread  on  lint  should  be 
bound  upon  the  parts.  If  much  pain  is  present  belladonna  ointment 
may  be  mixed  with  the  mercurial  ointment. 

In  their  non-ulcerated  state  late  gummata  may  be  treated  in  the 
manner  just  now  described.  When  ulceration  is  active  it  may 
be  necessary  in  some  cases  to  scrape  away  the  base  and  the  margin. 
The  necrotic  membrane  which  is  so  commonly  seen  in  these  ulcers 
should  be  treated  with  compresses  of  sublimate  solution  (1  to  500,  1000, 
or  2000),  or  with  compresses  of  carbolic-acid  water  (5  per  cent.).  The 
application  of  carbolic  acid  or  nitric  acid  may  be  necessary.  When  the 
slough  or  membrane  on  the  surface  of  the  sore  is  not  very  dense  or 
adherent,  iodoform  may  be  dusted  upon  it.  When  a  raw  surface  has 
been  exposed  the  application  of  a  mild  mercurial  ointment  with  the 
addition  of  some  balsam  of  Peru  (1  drachm  to  the  ounce)  will  usually 
cause  prompt  healing.  In  very  large  and  deep  gummatous  ulcei*s,  after 
dusting  with  iodoform,  sterilized  sand  may  be  freely  packed  in  and 
retained  by  absorbent  gauze  and  bandage. 

Tubercular  Syphilides. — These,  when  of  the  non-ulcerative 
variety,  should  be  treated  in  the  manner  indicated  for  pajiular 
syphilides.  Being  late  and  deep  lesions,  they  require  the  adminis- 
tration of  both  mercury  and  iodide  of  potassium.  To  cause  their 
involution  mercurial  baths  and  sublimate  baths  may  be  employed. 
Each  tubercle  should  receive  very  vigorous  friction  with  mercurial  oint- 
ment, which  when  practicable  should  be  kept  in  constant  contact  with 
the  lesion.  In  some  cases  mercurial  plasters  may  be  very  efficacious. 
Scaling  conditions  of  the  skin  left  by  this  syphilide  require  a  similar 
treatment  to  that  of  the  scaling  sequela^  of  the  papular  syphilides. 

Treatment  of  AflFections  of  the  Hair. — In  the  early  months  of 
syphilis  the  hair  may  fall  out  in  numerous  large  or  small  patches,  or  there 
may  be  a  general  thinning  of  the  hair  over  the  whole  scalp.  It  is 
very  important  that  local  treatment  should  be  promptly  instituttnl.  If 
possil)le,  the  hair  should  be  cut  short  at  once  ;  then  tiie  scalp  should  Ix^ 
thorouiihly  cleansed  and  moistened  twice  a  dav  with  a  solution  of  subli- 
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mate  (1  to  1000).  If  any  eiytlicraatons  papular  or  i)iistular  lesions  are 
present,  calomel  or  ■white  precipitate  ointment  may  be  rubbed  into  tlie 
skin  once  a  day.  AVlicn  there  is  a  seborrhoeal  complication,  the  follow- 
ing ointment  will  prove  beneficial : 

^.  Resorcin.,  3j  ; 

Balsam.  Peruvian.,  3j  ; 

Vaselini,  sj. — M. 

As  a  stimulant  to  the  scalp,  for  use  every  night,  the  following 
prescription  will  prove  valuable : 

!^.  Tinct.  cantharid.,  5J  ; 

Tinct.  capsici,  5ss ; 

Aqupe  cologniensis,  Sij  ; 

Aqua?,  5iv. — M. 

To  be  well  rubbed  into  the  scalp  by  means  of  a  sponge. 

In  very  obstinate  cases  stimulation  of  successive  patches  by  the 
application  of  pure  liquid  carbolic  acid  or  of  cantharidal  collodion 
may  be  tried.  The  nutrition  of  the  patient  must  be  improved  as 
much  as  possible,  and  tonics  must  be  given  with  the  internal  mer- 
curial remedy. 

Treatment  of  Affections  of  the  Mouth. — It  is  well  to  repeat  here 
wdiat  has  already  been  said — namely,  that  continuous  care  must  be  exer- 
cised regarding  the  condition  of  the  mouth,  particularly  in  the  first  year 
of  syphilis.  Excoriations  of  the  tongue  may  be  touched  with  a  solu- 
tion of  nitrate  of  silver  (10  grains  to  the  ounce),  and  the  mouth  rinsed 
with  a  solution  of  chlorate  of  potassium,  of  borax,  or  of  alum.  In 
many  cases  the  application  of  a  solution  of  chromic  acid  (from  10  to 
30  grains  to  the  ounce)  will  heal  some  patches.  Mucous  patches  of 
the  cavity  of  the  mouth  and  pharynx  may  be  sprayed  every  few  days 
with  a  solution  of  nitrate  of  silver  (20  grains  to  the  ounce),  and  the 
mouth  rinsed  frequently  with  Dobell's  solution  or  with  the  following 
gargles : 

]^.  Sodii  borat.,  3iij  ; 

Tinct.  catechu, 

Tinct.  myrrhse,  ad.  §ss  ; 

Aquse,  ovij- — M. 

^.  Argenti  nitrat.,  gr.  xxiv ; 
Listerine, 

Glyceriui,  ad.  5ss ; 

Aquae,  -               5vij. — M. 
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!^.  Hvclrargyri  clilorid.  corros.,   gr.  ij  to  viij  ; 
Tiuct.  uiyrrhse,  o-^s ; 

Aquse,  Sviiss. — M. 

This  sublimate  gargle  is  very  efficient  in  its  action.  It  may  be  used 
in  a  mild  form  for  ordinary  cases,  but  those  attended  with  severe  symj)- 
toms  require  the  strong  solution.  AVhen  the  latter  is  used  patients 
should  be  warned  not  to  swallow  any  of  it.  Recently  black  wash 
has  been  highly  extolled  by  Dr.  C.  H.  Griffin^  as  a  gargle  for  mucous 
patches  and  syphilitic  ulcerations  of  the  throat.  In  the  few  cases  in 
which  I  have  tried  it  private  patients  have  complained  that  it  was 
nauseous  to  them.  At  the  Vanderbilt  clinic  we  have  found  its  action 
beneficial. 

A  treatment  said  to  be  new,  but  really  a  modification  of  the  old- 
time  Corbel-Lagneau  mercurial  pastilles,  has  recently  been  recom- 
mended by  Crequy.^     The  formula  of  these  pastilles  is  as  follows : 

I^.  Hydrarg.  iodidi  virid.,  gr.  |; 

Potassii  chlorat.,  gr.  iij ; 

Potassii  iodidi,  gr.  |; 

Chocolatse,  q.  s. — M. 

Ft.  in  tabellam  No.  I. 
One  or  two  such  tablets  a  day  may  be  allowed  to  dissolve  in  the  mouth. 

Gummv  infiltration  into  the  the  soft  or  hard  palate  or  into  the  phar- 
yngeal walls  requires  the  prompt  institution  of  a  strong  mixed  treat- 
ment, or  the  employment  of  friction  upon  the  neck  and  the  ingestion 
of  full  doses  of  iodide  of  potassium.  Beginning  with  10  or  15  grains 
three  times  a  day,  the  dose  should  be  increased  5  to  10  grains  every 
dav.  Prompt  active  treatment  will  frequently  arrest  the  morbid  ]>ro- 
cess,  and  thus  spare  much  destruction  of  important  tissue.  Locally, 
solutions  of  nitrate  of  silver  by  spray  may  be  used,  and  if  there  is  an 
ulcerated  surface,  iodoform  by  insnffiation  or  in  suspension  in  glycerin 
should  be  used.  In  many  cases  the  strong  bichloride  gargle  will  jn-ove 
beneficial.  It  is  well  to  remember  the  old  Ricord  gargle,  composed  of 
iodide  of  potassium,  tincture  of  iodine,  and  water,  for  it  is  often  very 
beneficial. 

Treatment  of  Affections  of  the  Nervous  System. — The  early 
supervention  of  symptoms  referable  to  the  cerebro-spinal  system  in 
many  instances  necessitates  the  precocious  use  of  the  iodide  of  potas- 
sium. Syphilitic  headaches  will  frequently  be  found  to  be  very  jxm- 
sistent   and    rebellious  to    treatment  when    mercury  is    given  by  the 

«  MaUcnl  Record,  Sept.  22,  1801. 

«  L  Union  midicale,  1891 ;  and  Medical  Xetcs,  April  24th,  1S91. 
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mouth.  1  have  seen  in  f(»ii.sultatiuu  many  .sucli  instances,  where  the 
use  of  pills  has  been  pushed  to  the  extreme  of  intense  salivation,  and 
yet  the  nocturnal  headaches  persisted.  In  some  few  eases  calomel,  in 
doses  of  ^  or  |  <^rain  every  three  or  four  hours,  may  prove  beneficial, 
but  the  danger  of  salivation  is  always  to  be  feared  if  its  use  is  at  all 
prolonged.  Mercurial  inunctions  into  the  neck  and  temples  will  usu- 
ally prove  very  benelicial,  and  synchronously  iodide  of  potassium  in 
increasing  doses  should  be  given. 

Any  affection  of  the  cercbro-spinal  system  occurring  in  the  early 
years  of  syphilis  should  be  treated  by  mercury,  either  administered  by 
inunctions,  made  as  near  the  head  as  possible,  or  by  hypodermic  injec- 
tions, two  or  three  of  which  may  be  given  in  the  neck.  At  the  same 
time  iodide  of  potassium  should  be  given  internally.  This  remedy 
may  be  taken  in  milk,  in  Vichy  water,  and  in  cases  of  weak  stomach 
may  be  combined  with  Fairchild's  essence  of  pepsin,  and  also  with 
bitter  tonics.  In  some  cases  a  dose  of  30  grains  three  or  four  times  a 
day  will  have  the  desired  effect.  In  obstinate  cases,  however,  the  rem- 
edy must  be  pushed  with  a  free  hand  until  amelioration  in  the  condition 
is  produced  or  the  obstinacy  of  the  case  shows  that  such  disorganization 
has  been  produced  by  the  syphilitic  process  that  further  improvement  is 
hopeless.  As  much  as  1  ounce  or  1|  ounces  have  been  required  in  many 
cases  to  produce  a  cure.  I  am,  however,  firmly  of  the  conviction  that 
w'hen  mercury  is  synchronously  administered,  as  it  certainly  should  be 
even  in  advanced  eases,  it  will  seldom  be  necessary  to  push  the  iodide 
as  heroically  as  has  been  done  in  the  past. 

Besides  the  essential  treatment  here  succinctly  outlined,  much  treat- 
ment directed  to  concomitant  and  consecutive  symptoms  and  conditions 
w'ill  be  required,  and  should  be  instituted  according  to  the  indications 
presented. 

Treatment  of  Gingivitis,  Stomatitis,  and  Salivation. — A 
patient  under  mercurial  treatment  should  be,  as  before  stated,  care- 
fully watched  as  to  the  condition  of  his  mouth,  throat,  and  nose. 
When  there  is  any  tendency  to  hypersemia  of  the  mouth  and  throat, 
free  gargling  three  or  four  times  a  day  with  solutions  of  chlorate  of 
potassium  and  alum,  of  common  salt,  or  of  borax  should  be  used. 
When  patients  are  undergoing  an  inunction  cure,  particularly,  it  is 
well  to  wash  the  mouth  three  or  four  times  a  day  with  strong  alum- 
water  or  wnth  a  solution  of  alum  and  acetate  of  lead,  as  follow's : 

^.  Pulv,  alurainis,  oiij  ; 

Plumbi  acetatis,  3ss ; 

Aquse,  gviiss. — M. 

The  first  signs  of  irritation  of  the  gums  should  cause  a  diminution  of 
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dose  or  a  suspension  of  treatment  and  the  adoption  of  loeal  tljerapeu- 
tics.  In  any  and  all  cases  of  mercurial  action  upon  the  mouth  the  pijy- 
sieian  should  be  very  conservative  in  the  use  of  caustic  applications. 
For  mild  cases  of  g;ingivitis  the  application  by  a  brush  of  equal  parts 
of  tincture  of  myrrh  and  tincture  of  iodine  once  a  day,  followed  by 
some  mild  mouth-wash,  will  usually  be  all-sufficient.  When  the  case 
is  severe,  and  the  tissues  of  the  mouth  and  throat  are  very  much 
inflamed  and  swollen,  frequent  rinsings  with  very  warm  solutions  of 
borax  and  alum  to  which  listerine  and  glycerin  are  added  are  very 
soothino;.  Once  or  twice  a  dav  it  mav  be  necessarv  to  use  as  a  mouth- 
wash  and  gargle  a  solution  of  the  nitrate  of  silver  (4  to  8  grains  to  the 
ounce).  Much  benefit  often  follows  rinsing  the  mouth  with  a  solution 
of  bichloride  of  mercury. .  For  this  purpose  Von  Swieten's  solution, 
either  in  its  purity  or  diluted,  will  prove  very  efficacious.  It  is  thought 
by  Galippe,  Renzie,  and  others  that  much  of  the  intensity  of  the  mouth- 
inflammation  in  mercurial  jioisoning  is  due  to  the  activity  of  microl>es, 
■svhich  are  so  numerous  in  the  mouth,  and  that  by  its  antiseptic  action 
the  bichloride  is  very  efficient  in  these  conditions.  Patients  thus  suf- 
fering should  be  well  nourished  by  means  of  nutritious  broths  and 
sarco-peptones,  and  should  take  quinine  freely.  They  should  be  kept 
in  the  fresh  air  as  much  as  possible.  ISIuch  benefit  and  comfort  may 
be  derived  from  the  a]>])lication  of  a  solution  of  cocaine  to  ulcerated 
surfaces.  The  judicious  use  of  hot  baths  will  aid  in  the  elimination 
of  the  mercury  from  the  system. 

Treatment  of  Hereditary  Syphilis. 
Though  the  treatment  of  hereditary  syphilis  is  very  similar  in  many 
particulars  to  that  of  the  acquired  disease,  it  presents  many  divergencies 
and  difficulties,  and  is  not  followed  by  such  uniformly  good  results  as 
are  obtained  in  adults.  Children  born  syphilitic  are  in  various  degrees 
tainted  through  and  through  with  the  poison,  consequently  the  physician 
is  at  the  outset  brought  face  to  lace  with  malnutrition  and  a  tendency 
to  decay.  He  really  has  little,  if  anything,  to  build  upon.  In  this 
fact  lies  the  great  difficulty  in  treating  the  victims  of  hereditary  syphilis, 
and  to  it  largely  are  due  the  many  failures  of  our  therapeutics.  In 
acquired  syphilis,  as  a  rule,  the  evolution  is  tolerably  orderly,  and  the 
lesions  as  they  apjiear  give  indications  which  guide  us  in  their  cure. 
In  hereditary  syphilis,  however,  there  is  no  order,  and  many  oi'  its 
manifestations  are  wrapped  in  obscurity  and  doubt.  Thus  it  may  bo 
that  we  find  bone  and  articular  lesions  present,  with  those  of  an  exan- 
thematic  character  seated  on  the  skin.  In  some  cases  no  skin  lesion> 
are  present,  while  affivtions  of  the  mucous  membrane  may  exist,  and 
then  be  in  a  doubtful  and  masked  form.  In  other  cases  the  evolntit^i 
of  lesions  and  various  affections  is  early  and  prompt,  and  their  general 
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pliysiogiioiny  may  [xiint  to  tlioir  iiatuic.  riicii,  again,  in  lesions 
e(]ually  precocious  there  may  he  no  decided  features.  Consequently, 
doubt  and  uncertainty  as  to  their  simple  or  specific  nature  may  exist. 
'Phis  remark  applies  to  ill-defined  early  eruptions  and  to  affections  of 
the  mouth  and  nose,  Mhich,  though  caused  by  syphilis,  resemble  simple 
atfcctions. 

Further,  the  evolution  of  hereditary  manifestations  may  be  much 
delayed,  so  that  the  suspicion  of  their  specificity  is  forgotten  or  not 
entertained.  Thus  we  may  see  delayed  cutaneous  and  mucous  erup- 
tions which  are  atypical  and  cause  much  perplexity  of  mind. 

As  a  rule,  the  ti-eatment  of  acquired  syphilis  is  progressively  orderly, 
while  that  of  the  hereditary  disease  is  very  often  begun  in  doubt  and 
uncertainty,  and  throughout  its  course  subject  to  all  manner  of  changes 
and  modifications.  A  condition  requiring  mercury  to-day  may  be  re- 
placed by  the  necessity  to  use  iodide  of  potassium  within  a  week,  and 
vice  versd.  Consequently,  no  specific  data  can  be  laid  down  for  a 
general  methodical  treatment  of  hereditary  syphilis.  It  is  incumbent, 
therefore,  upon  the  physician  to  watch  his  case  continuously,  and  always 
to  be  ready  with  such  measures  of  relief  as  may  be  indicated  by  the 
existino;  lesions. 

It  must  be  clearly  understood  by  the  physician,  and  as  clearly  pre- 
sented to  the  parents  or  guardian,  that,  as  a  rule,  at  least  one  year  and 
more — generally  two — are  necessary  for  the  treatment  of  a  syphilitic 
infant.  The  disappearance  of  one  crop  of  manifestations  merely  means 
that  one  stage  of  the  disease  has  been  auspiciously  passed  over.  We 
must  then  keep  on  iu  order  to  prevent  or  attenuate  the  severity  of  later 
outbursts.  It  is  always  well,  however,  to  temper  the  activity  of  treat- 
ment by  proper  intermissions. 

We  will  first  consider  the  question  of  the  treatment  of  the  pregnant 
syphilitic  mother;  then  the  expediency  of  treating  the  child  through 
the  medium  of  a  medicated  mother  or  nurse ;  and  then  we  shall  come 
to  the  subject  proper — namely,  the  treatment  of  hereditary  syphilis  in 
its  various  forms. 

The  Treatment  of  the  Pregnant  Syphilitic  Mother  and  its 
EflFect  on  the  Foetus. — An  important  question  in  the  therapeutics 
of  hereditary  syphilis  is  the  management  of  the  case  of  the  pregnant 
mother.  On  this  subject  the  views  of  the  profession  are  far  from  being 
clear  and  sharply  formulated,  and  while  we  find  some  who  recommend 
that  the  mother  should  be  treated  on  her  own  account  and  also  as  a 
prophylactic  measure  for  her  oifspring,  others  are  in  a  state  of  doubt  as 
to  the  wisdom  and  probable  beneficial  outcome  of  such  a  course,  having 
an  ill-defined  fear  that  harm  may  thereby  come  to  both.  It  is  neces- 
sary, therefore,  that  this  question  should  be  studied  in  the  light  of  the 
accumulated  knowledo-e  of  to-dav. 
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When  it  is  possible  tlie  physician  should  endeavor  to  prevent  the 
marriage  of  a  syphilitic,  male  or  female,  until  he  or  she  shall  have  had 
a  well-regulated  general  methodical  treatment  for  at  least  two  or  two 
and  a  half  years.  At  the  end  of  that  time,  if  their  condition  warrants 
it,  they  may  marry.  Some  authors  plead  for  a  longer  period  of  time, 
but  I  am  fully  convinced  that  in  favorable  cases  treatment  followed  on 
the  lines  indicated  will  fit  patients  to  marry  and  to  produce  healtiiy 
offspring.  I  have  seen  scores  of  infants  born  under  these  circum- 
stances who  have  been  healthy  and  strong.  In  very  many  cases,  how- 
ever, syphilitics  will  marry  in  spite  of  the  physician's  remonstrance, 
and  a  vast  number  marry  who  either  do  not  know  or  do  not  realize  the 
gravity  and  danger  of  their  position.  So  that  whatever  the  profession 
may  do  in  trying  to  prevent  the  procreation  of  syphilitic  children,  these 
weakly  and  miserable  specimens  of  humanity  will  come  into  the  world, 
and  their  treatment  during  their  gestation  and  after  birth  will  be  a 
source  of  solicitude  and  a  tax  upon  the  therapeutic  resources  of  the 
medical  profession. 

In  this  connection  let  us  briefly  consider  w'hat  is  the  effect  of  hered- 
itary syphilis  upon  its  victims.  And  to  this  end  I  can  do  no  better 
than  quote  the  carefully-prepared  statistics  of  Fournier.'  In  his  per- 
sonal experience  this  observer  found  that  in  private  ])ractice  more  than 
two  out  of  three  hereditary  syphilitic  children  died,  either  before,  at,  or 
soon  after  birth.  In  hospital  practice  Fournier  found  that  out  of  167 
children  born  of  syphilitic  mothers,  145  died;  which  means  that  1 
child  out  of  7  or  8  survived.  It  having  been  claimed  that  Fournier's 
personal  statistics  made  an  exceptionally  bad  showing,  and  that  they 
were  exaggerated,  he  collected  those  from  the  whole  world,  his  own 
excepted.  He  gathered  the  histories  of  447  cases  of  children  whose 
fathers  or  mothers  were  syphilitic,  and  found  that  out  of  this  number 
there  were  343  deaths,  there  being  only  104  Avho  survived.  Of  the 
343  children  who  died,  only  6  lived  beyond  the  first  year.  The  pro- 
portion of  living  children,  according  to  these  statistics,  is  1  to  4.3. 

The  resources  of  the  medical  art  certainly  should  be  taxeil  to  the 
utmost  to  reduce  such  an  appalling  death-rate. 

Before  proceeding  to  the  question  of  the  treatment  of  sypyilitic 
mothers,  it  is  important  to  consider  the  part  of  the  father  as  a  factor 
in  the  causation  of  hereditary  syphilis.  It  is  now  well  known  that 
men  in  the  grasp  of  active  syphilis  very  frequently  ])rocreate  infectcnl 
children  whose  mothers,  unless  infected  by  some  active  lesion,  may 
remain  free  from  the  disease.  Therefore  it  is  the  duty  of  the  physician 
to  explain  to  a  syphilitic  father  that  his  disease  is  liable  to  infivt  his 
offspring,  and  to  urge  him  to  avail  himself  of  all  possible  measures 
to  rid  himself  of  it. 

*  La  Syphilis  her&diUiirc  tanlin;  Paris,  liSSG,  p.  160,  ct  scq. 
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The  iiooossity  of  Ircatini;-  a  >yj)liilitic  iiiotluT  being  therefore  so 
obvious,  the  question  arises,  Can  we  treat  such  a  mother  without 
dan<5er  to  lierself,  and  will  that  treatment  be  beneficial  to  her  and 
to  her  otTspring?  So  many  facts  have  been  accumulated  by  so  many 
observers  in  medical  literature — notably,  Massa,  Garnier,  De  Blegny, 
Astruc,  Petit,  Fabre,  Levret,  Rosen,  Underwood,  Swediaur,  Bell,  Ber- 
tin,  S.  Cooper,  Lagneau,  Gibert,  Cazenave,  Cullerier,  and  Ricord — as 
to  the  wistlom  and  benefit  to  be  derived  both  by  mother  and  child  from 
a  well-ordered  autisyphilitic  course  of  treatment  during  pregnancy  that 
I  will  answer  the  question  and  its  subdivision  emphatically  in  the 
alfirmative.  I  know  of  no  condition  in  the  course  of  syphilis  which 
more  urgently  demands  an  active  and  energetic  but  careful,  watchful, 
and  conservative  treatment  than  does  pregnancy  in  a  syphilitic  woman. 
Huguier  and  others  thought  that  mercurial  treatment  predisposes  a 
Avoman  to  more  serious  danger  in  abortion  than  if  a  simple  treatment 
liad  been  followed.  Indeed,  the  idea  was  and  is  prevalent  that  mercury 
will  produce  abortion  in  pregnant  women.  If  carelessly  and  unspar- 
ingly used,  it  may  undoubtedly  produce  abortion  and  imperil  a  woman's 
life.  But  if  the  treatment  is  followed  on  the  lines  indicated  in  this  arti- 
cle, no  harm  will  be  done  and  infinite  good  will  certainly  result.  I  am 
fully  in  accord  with  Sigmund,^  who  says  that  there  is  not  the  slightest 
danger  to  the  mother  or  child  by  the  use  of  a  careful  inunction  treat- 
ment. By  this  means  he  has  seen  (and  I  can  confirm  his  statement) 
living  and  healthy  children  brought  into  the  world.  As  corroborative 
evidence  I  may  here  give  Ricord's  views,  which,  though  old,  are  very 
aj)posite.  He  says :  "  The  period  of  gestation  in  women,  far  from 
contraindicatino;  energetic  treatment,  demands  increased  attention  and 
promptitude  wnthin  the  bounds  of  prudence.  I  have  seen  very  many 
more  abortions  among  syphilitic  women  who  had  not  been  treated  than 
among  those  who,  taken  in  time,  had  been  subjected  to  methodical 
medication." 

A  question  so  vitally  important  as  the  present  one  should  be  treated 
in  the  light  of  accomplished  facts,  and  something  more  than  mere  state- 
ments should  be  offered.  It  is  interesting,  therefore,  to  know"  that  the 
effect  of  mercurial  treatment  upon  the  pregnant  syphilitic  woman  has 
been  carefully  and  extensively  studied  under  Sigmund's  guidance  and 
in  his  wards  by  Lowy^  and  Fonberg.^  Lowy's  observations  go  to 
show  that  by  treating  pregnant  syphilitic  women  by  inunctions  abortion 
was  reduced  to  13.5  per  cent.,  while  in  those  not  treated  the  ratio  was 

^  Die  Einreibungs-eur  mit  grauen  Quecksilbersalbe  bei  Sypkilisformen,  Vienna,  1878,  p. 
103,  et  seq. 

^  "  Beobachtungen  an  einen  Reihe  ron  Syphilitischen  Schwangeren  Welche  der 
Einreibungs-cur  unterzogen  Werden,"  Wiener  med.  Wochenschrift,  No.  39,  1869. 

^  "  Statiscbe  Daten  ueber  Syphilis  der  Schwangeren  mit  Eiicksicht  auf  Hereditat 
und  Eehandlung,"  Ibid.,  Nos.  49,  50,  and  51,  1872. 
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29.5  per  cent.  After  inunctions  there  were  75  per  cent,  of  living  chil- 
dren. His  observations  further  prove  tliat  the  treatment  exerts  no  bad 
influence  over  the  life  of  the  mother  and  of  the  foetus,  and  that  it  does 
not  cause  abortion  or  premature  labor,  and  further,  that  it  lessens  the 
severity  of  the  disease  in  both.  In  like  manner,  Fonberg  found  that 
the  inunction  treatment  reduced  the  number  of  abortions  from  28.5  to 
14  per  cent.  He  very  wisely  adds  that  a  too  energetic  treatment  may 
be  injurious  to  mother  and  child. 

Clinical  observation  has  the  support,  of  a  fact  derived  from  care- 
ful chemical  analysis.  Cathelineau,'  at  Fournier's  suggestion,  made  a 
careful  analysis  of  the  viscera  of  a  fcetus  whose  mother  was  treated  by 
inunctions.  He  found  unmistakable  evidence  of  mercury  in  the  liver, 
heart,  kidneys,  and  other  organs  as  well  as  in  the  amniotic  fluid. 

These  conclusions,  the  outcome  of  careful  and  extended  observation 
and  study,  supported  by  the  testimony  of  the  observers  mentioned,  cer- 
tainly should  be  accepted,  and  thus  humane  and  beneficent  medication 
should  be  administered  to  the  pregnant  woman. 

Pregnancy,  therefore,  is  an  exigency  in  which,  as  shown  on  p.  36, 
the  very  early  administration  of  antisyphilitic  treatment  is  indicated. 
The  management  of  syphilis  in  the  pregnant  woman  requires  of  the 
physician  skill,  care,  and  w^atchfulness.  As  soon  as  the  chancre  is  diag- 
nosticated it  should  be  treated  carefully  and  efficiently.  Lesions  of  any 
kind  on  the  genitals  of  the  pregnant  woman  indicate  the  necessity  for 
great  cleanliness.  This  is  especially  necessary  when  chancre  is  present. 
Therefore  frequent  mild  antiseptic  injections  and  ablutions  should  be 
made  to  the  parts,  in  order  to  avoid  any  complicating  inflammatory 
conditions.  Then  mercurial  ointment  on  cotton  or  lint  should  be 
applied  continually  to  the  chancre.  Throughout  the  course  of  ges- 
tation this  antisepsis  of  the  external  genitals  should  be  regularly 
followed. 

It  is  important  that  the  physician  should  have  an  accurate  knowledge 
of  the  effect  of  the  various  preparations  of  mercury  upon  the  pregnant 
woman,  in  order  that  he  may  adopt  a  proper  treatment.  There  is  no 
fact  in  syphilography  more  deeply  engraved  upon  my  mind  than  that 
of  the  utter  futility  of  treating  a  pregnant  syphilitic  woman,  and  of 
endeavoring  to  prevent  or  render  more  mild  the  disease  in  the  child,  by 
the  use  of  mercurial  pills.  I  can  look  back,  ten  to  twenty  yeai-^  ago, 
to  many  cases  in  which  mothers  thus  treated  were  not  at  all  benefitetl, 
often  nuu'h  inconvenienced  and  troubled,  and  in  which  no  effect  upon 
the  svphilis  in  tiie  child  was  produced.  Many  failures  with  the  prott>- 
iodidc  in  this  direction  convinced  me  of  its  feeble  powei-s,  and  my  clin- 

'  Passage  du  Moicuie  ile  la  Mere  an  F«vtus  dans  lo  Traitement  antisyiihilitiquc  fait 
pendant  la  C4rossesse,"  Bulletin  de  la  Sociele  Frangaise  (/«•  Dermat.  ct  de  Syphilographiff 
ISiW,  vol.  i.  p.  167,  ct  seq. 
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ical  results  find  their  ex[)laiuiti()ii  in  the  experiments  of  Wehuider.' 
This  observer  found  that  by  mereurial  innnetions  and  hypodermic 
injections  the  drnj^  was  rapidly  absorbed  by  the  mother  and  trans- 
mitted to  the  foetus,  but  that  when  pills  of  the  protoiodide  were 
administered  the  absorption  was  very  slow  and  the  aetion  very  feeble, 
owing  to  the  smalluess  in  (quantity  of  the  mercury  absorbed.  There- 
fore, in  general  it  is  a  waste  of  time  to  treat  a  syphilitic  woman  either 
by  the  protoiodide,  by  gray  powder,  blue  pill,  the  tannate,  or  any  other 
preparation  which  is  swallowed  in  pill  form.  Further  than  this,  disaster 
may  fi)llow  such  a  course.  Many  a  man  has  thus  treated  a  pregnant 
syphilitic  woman  aud  innocently  imagined  that  he  was  doing  all  in  his 
power  for  her. 

It  is  well,  therefore,  to  institute  a  systematic  inunction  treatment 
with  all  the  precautions  and  safeguards  spoken  of  in  the  section  uj)on 
this  branch  of  the  subject.  No  pains  should  be  spared  in  watching 
the  woman  to  learn  that  all  goes  well  and  that  the  therapeutic  effect  is 
being  obtained.  In  this  way  course  after  course  of  inunction  should 
be  given,  with  proper  intervals  of  rest,  during  the  whole  period  of 
pregnancy.  If  the  treatment  is  carefully  administered  and  the  general 
condition  and  surroundings  of  the  woman  are  favorable,  there  will  be 
no  trouble  in  keeping  on  to  the  end. 

In  like  manner,  if  admissable,  hypodermic  injections  of  sublimate 
will  be  found  of  especial  benefit.  They  should  be  given  for  a  week  or 
two  at  a  time,  in  the  retro-trochanteric  regions  principally.  One  very 
great  advantage  of  the  inunction  and  of  the  injection  methods  is  that 
the  stomach — so  prone  to  rebel — and  the  intestines  are  spared. 

But  it  often  happens  that  objections  to  these  methods  are  oiFered, 
and  that  the  condition  of  the  patient  will  not  permit  of  their  employ- 
ment. On  the  principle  that  half  a  loaf  is  better  than  no  bread,  the 
physician  may  sometimes  compromise  matters  and  have  the  patient 
take  a  few  inunctions  for  a  time  or  a  few  injections,  and  then  fill  in  the 
balance  of  the  time  by  medicine  given  internally.  He  should  make  it 
very  clear  to  the  patient  that  if  she  can  possibly  use  the  inunction  or 
submit  to  the  injections  for  short  periods  and  at  odd  times,  she  will  be 
much  the  gainer. 

Internally,  the  mixture  of  mercury  and  iodide,  the  formula  of  which 
is  to  be  found  on  p.  60,  may  be  given  if  stomach  ingestion  is  found 
to  be  the  most  acceptable  method. 

The  foregoing  considerations  concern  chiefly  early  and  active  syphilis, 
in  which  condition  mercury  is  especially  indicated.  In  the  case  of 
women  in  later  periods  of  syphilis,  who  are  either  the  subjects  of 
repeated  abortion  or  whose  children  show  evidence  of  hereditary  taint, 

1  "  R^cherches  sur  I'Absorption  et  sur  rElimination  du  Mercure  dans  rOrganisme 
humain,"  Annales  de  Dermal,  et  de  Si/philographie,  1886,  p.  412,  et  seq. 
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iodide  of  potassium  in  good-.sized  and  perhaps  increasing  doses,  com- 
bined with  mercury,  should  be  given  with  proper  intermissions  during 
the  whole  pregnancy.  Pregnant  women  in  an  advancetl  stage  of 
syphilis  are  greatly  benefited  by  the  iodide  alone,  but  particularlv 
in  combination  with  mercury.  The  embrj'os  of  these  women  of  course 
have  a  more  advanced  form  of  syphilis,  and  these  drugs  given  to  the 
mother  exert  beneficial  therapeutic  effects  upon  the  child  she  carries. 

In  this  connection  it  is  well  to  remember  the  teacliings  of  the  c-ase 
of  Moreau,^  which  was  that  of  a  woman  who,  after  several  successive 
pregnancies  always  ending  in  premature  birth  and  death  of  the  foetus, 
in  despair  as  to  the  cause  was  submitted  to  an  active  syphilitic  treat- 
ment, and  who  thereafter  gave  birth  to  healthy  children  at  term. 

As  claimed  by  Dubois,  Depaul,  Moreau,  Yidal  De  Cassis,  and 
Putegnat,  parents  who  procreate  syphilitic  children,  even  though  thev 
themselves  may  appear  healthy  and  show  no  signs  of  the  disease,  should 
undergo  a  regular,  methodical  antisyphilitic  treatment. 

Indirect  Treatment  by  Means  of  the  Milk  of  the  Mother  or 
of  the  Nurse. — .\s  early  as  1699,  Gamier  proposed  to  treat  sy})hi- 
litic  children  by  means  of  the  milk  of  the  mother  or  nurse,  to  whom 
mercury  was  being  administered.  This  method  is  called  "  the  indirect 
Avay  of  treating  hereditary  syphilis,"  and  it  has  and  has  had  many 
advocates,  and  perhaps  as  many  ojjponents.  It  is  a  subject  which  often 
arises  in  the  practice  of  medicine,  and  one  concerning  which  few  phvsi- 
cians  have  definite  ideas. 

The  adoption  of  this  treatment  was  really  the  outcome  of  the  diffi- 
culties experienced  in  administering  antisyphilitic  treatment  to  young 
infants.  The  older  physicians  not  only  treated  the  mother  or  the  nurse, 
but  in  the  case  of  the  absence  or  defection  of  either  of  these  parties 
thev  caused  the  hair  to  be  shaved  off  a  female  jroat  or  ass,  had  the 
animal  well  rubbed  with  mercurial  ointment,  and  then  the  child  was 
made  to  nurse  it,  and  thus  simultaneously  get  sustenance  and  medi- 
cation. Swediaur  says  that  in  one  of  the  reigning  families  of  Eurojio 
no  child  survived  a  certain  age  until  this  treatuKnit  was  adupteil. 
Though  benefit  was  noted  in  many  cases  as  following  this  treatment, 
it  was  claimed  by  some  that  no  mercury,  or  only  an  insignificantiv 
insuificient  quantity,  was  conveyed  by  the  milk,  and  that  the  seemini: 
imjH'ovement  in  the  child's  condition  was  due  to  the  auspicious  course 
of  its  disease.  Leaving  aside  the  older  analyses  of  milk  from  mer- 
curialized women  and  animals,  in  some  of  which  it  was  stated  that 
mercury  was  found,  an<l  in  others  that  it  did  not  exist,  we  come  to 
those  of  a  later  date.     Thus.  Kahler-  resortwl  to  very  delicate  electro- 

•  I.aiK-cn'aiix,  Troit,'  /(is/ociV/jfc  el  pratique  dc  la  Spj/hili.%  Paris,  1S73.  p.  562. 
=  "  rntorsuchungen  dor  Milch  von  Krauen  wiihrend  -der  Inunctionen."  Vicrkliahr. 
/ilr  die  Prak.  Heilkunde,  vol.  xxxii.,  1S75. 
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lytic  aiiiilysis  ol"  the  iiiilU  ol"  women  in  wliom  nn  timii'v  IkuI  been  used 
so  thoronulily  that  cxistinj;  .syphilitic  lcsi(jii.s  had  Ik-cu  cured,  yet  no 
trace  of  nicrciiry  could  he  I'oiuid,     Still,  he  states  tliut  in  certain  eases 

ill  which  lercury  was  given  to  tlie  children  improvement  followed 

their  mu-siut;-  a  mother  who  was  taking  that  agent  by  inunction.  This 
fact  lias  been  observed  over  a  long  stretch  of  years,  and  I  have  seen 
many  striking  instances  of  it.  On  the  other  hand,  Klink^  of  Warsaw, 
with  the  aid  of  Professctr  Tudakowski,  submitted  such  milk  to  very 
delicate  and  elaborate  tests,  and  foiuid  in  that  fluid  a  small  but  unmis- 
takable quantity  of  mercury.  In  Klink's  case  also  the  child  had 
derived  benelit  from  the  mercurialized  milk.  On  this  subject  Welander^ 
says  :  "  I  have  onlv  made  three  observations  on  the  elimination  of  mer- 
cury by  the  milk.  A  woman  who  had  taken  only  ninety  pills  of  the 
])rotoiodide  had  mercury  in  the  urine  as  well  as  in  the  milk.  The  urine 
of  her  child,  which  she  nursed,  and  had  received  no  other  treatment 
whatever,  also  contained  mercury.  To  a  woman  who  had  no  mercury 
in  the  urine  an  injection  of  the  bichloride  was  administered  and  five 
davs  after  I  found  mercury  in  the  urine  of  her  child.  In  another  case 
mercury  was  found  in  the  urine  of  a  child  each  time  after  six  experi- 
ments with  bichloride  injections  given  to  its  mother.  These  facts  are 
in  accord  with  the  results  of  many  other  investigators,  and  they  seem 
to  prove  conclusively  that  mercury  may  be  conveyed  to  the  child  by  its 
mercurialized  mother's  milk."  The  evidence  obtained  through  chemical 
analysis  by  many  competent  observers  is  in  striking  accord  with  tlie 
results  of  clinical  observation,  and  the  combined  knowledge  I  think 
proves  the  benefit — never,  however,  absolute — of  the  mercurialized  milk 
of  a  syphilitic  mother. 

In  all  probability  other  conditions  besides  the  mercury  contained  in 
the  milk  are  involved  in  the  child's  improvement.  Undoubtedly,  the 
syphilitic  woman's  health  and  nutrition  are  improved  by  the  systematic 
inunction  treatment  which  she  receives,  and  as  a  consequence  her  milk 
is  purer  and  more  sustaining  to  the  child  than  it  would  be  without  the 
treatment.  She  then  gives  a  more  competent  milk,  and  dissolved  in  it 
is  the  remedy  which  the  infant  so  sorely  needs. 

The  practical  deduction  to  be  drawn  from  these  facts,  accumulated 
during  a  period  of  several  hundred  years,  is  that  we  should  treat  the 
syphilitic  mother  whenever  we  can,  particularly  by  inunctions,  not  only 
for  her  own  sake,  but  also  for  that  of  her  child,  for  it  benefits  the  one 
that  receives  and  the  one  that  gives. 

We   must  not  forget  that  in   many  cases  syphilis  is  transmitted 

^  "  Untersuchungen  iiber  des  Xachweis  der  Quecksilber  in  der  Frauenmilch 
wiihrend  einer  Einreibungscur  mit  grauer  Salbe,"  Vierteljahr.  fiir  Derm,  und  SyphUis, 
187(3,  p.  207,  et  seq. 

^  Op.  cit.,  p.  415. 
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directly  from  an  infected  father  to  his  offspring,  and  that  the  mother 
remains  to  all  appearances  free  from  the  disease.  The  question,  there- 
fore, arises,  What  shall  we  do  in  the  event  of  a  non-syphilitic  woman 
having  a  syphilitic  child  by  paternal  transmission?  It  will  be  found 
that  some  of  these  mothers  are  thin,  sickly-looking  women,  while 
others  are  well-developed  and  robust.  In  these  cases  it  has  been  my 
practice,  when  there  was  difficulty  in  administering  mercurials  to  the 
child,  to  explain  the  condition  of  affairs  to  the  mother,  and  with  her 
consent  (which  is,  as  a  rule,  readily  gained)  to  try  a  tentative  course  of 
treatment  upon  her.  When  inunctions  cannot  be  used,  hypodermic 
injections  may  be  given  or  the  mixed  treatment  may  be  taken.  The 
question  of  utility  and  of  benefit  will  be  settled  in  a  week  or  two. 

We  may  conclude,  therefore,  that  the  indirect  treatment  of  hereditary 
syphilis  by  mercury  should  not  be  regarded  as  one  of  the  standard 
methods,  but  rather  as  a  resource  to  fall  back  upon,  or  as  an  adjuvant 
to  be  instituted  in  cases  in  which  it  is  admissible  or  seems  to  offer 
probabilities  of  benefit. 

Indirect  Administration  of  Iodide  of  Potassium  to  the  Syphilitic 
Child  by  Means  of  the  Milk  of  the  Mother  or  Nurse. — Xot  only  is 
mercury  administered  to  the  syphilitic  child  by  means  of  the  milk,  but 
several  authors  have  adopted  this  method  of  employing  iodide  of 
potassium  as  the  therapeutic  agent.  La  Bourdette  and  Dumesnil/ 
many  years  ago,  showed  by  quantitative  analysis  the  presence  of  iodine 
in  the  milk  of  animals  to  whom  the  iodide  of  potassium  had  been 
administered.  This  observation  ^^•as  later  confirmed  by  Schafer,^  who 
found  iodine  in  the  milk  of  a  Moman  two  hoin-s  after  the  ingestion  of 
15  grains  of  the  iodide.  These  results  were  fully  confirmed  by  a 
number  of  exiierimenters,  among  whom  was  Welander,^  who  obscrvtH.1 
an  iodic  coryza  and  iodic  eruption  in  a  nursing  infant  whose  mother 
was  taking  fifteen  grains  of  the  iodide  daily. 

In  clinical  practice  the  indirect  treatment  witli  iodide  of  potassium 
does  not  possess  a  rich  literature,  but  th(^  reported  results  are  certainly 
worthy  of  record  and  consideration.  Lazansky^  in  Pick's  clinic  thus 
treated  a  four  months'  old  child  whose  mother  tooV  15  grains  of 
the  iodide  daily.  The  eruption  quickly  Irft  the  child  and  the  mother 
became  healthier.  Chemical  analysis  of  the  milk  and  of  the  infant's 
urine  showed  the  presence  of  iodine.    This  observation  is  supported  by 

'  "  Du  Passage  de  I'lode  par  Assimilation  digestive  dans  le  Lait  de  quelques  M;un- 
niileres,"  Gazdte  des  HC>pitaui,  l.Soti. 

*  "  Aufsugnng  und  Anselieidung  der  o{X\q.  lodpraepanite,"  Zeilsrhrifl  der  Wiener 
Aertze,  18o9,  No.  5. 

s  Nordislct  Mfdu-inidi  Archiv.  t.  vi.,  v.  'M,  1874. 

*  "  Ueber  die  thorapentisehe  Verwenduntr  von  iotlhiiltiger  Ammenmilch,"  Viertel- 
jahr.  fiir  Derm,  und  Si/philis,  1878,  p.  43,  e(  seq. 
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the  risults  ohtaiiuxl  by  Link/  who  thus  treated  four  eases  in  Ganj^hofer's 
clinie  in  Praj^uc.  In  the  first  ease,  a  ehild  ten  weeks  okl,  havino-  siuif- 
ties,  general  exantheni,  and  uk'ei*s,  was  proni[)tly  benefited  and  cured  of 
its  visible  k'sions  in  thirty-three  days.  In  the  second  case,  a  four- 
months'  old  girl,  with  exantheniatic  symptoms,  and  bad  diarrhwa,  was 
relieviil  of  her  existing-  lesions  in  five  weeks.  The  third  ease  was  that 
of  a  premature  girl,  who  two  days  after  birth  had  a  general  exanthematic 
condition.  During  the  ensuing  fourteen  days,  in  which  the  mother  took 
30  grains  of  the  iodide  daily,  the  child  increased  in  weight,  and  its 
rash  slowly  vanished.  In  the  fourth  case,  a  child  at  nine  weeks  pre- 
sented active  symptoms  of  hereditary  syphilis.  For  two  weeks  it  was 
treatetl  non-specifically  and  then  it  was  subjected  to  the  indirect  treat- 
ment. At  the  end  of  fiv^e  weeks  its  health  and  weight  were  improved 
and  its  rash  had  disappeared.  Link  thinks  these  results  very  gratify- 
ing, for  the  reason  that  the  disease  was  active  in  the  infants,  and  was 
accompanied  with  such  complications  as  diarrhoea  and  stomatitis. 

It  is  claimed  by  Stumpf  ^  and  others,  on  theoretical  grounds,  that 
the  use  of  iodide  of  potassium  in  such  cases  is  contraindicated,  for  the 
reason  that  it  tends  to  diminish  the  quantity  of  the  milk  and  to  induce 
atrophy  of  the  mammary  glands.  It  is  very  probable  that  a  prolonged 
course  of  the  iodide  will  produce  the  effects  claimed  to  result  from  this 
drug,  but  such  will  rarely  be  necessary  in  practice.  This  ti-eatment,  if 
it  is  adopted  by  any  one,  need  not  of  necessity  be  very  long  continued, 
but  its  effects  on  mother  and  child  should  be  carefully  watched.  If 
beneficial  it  may  be  used  until  the  child  is  far  enough  along  to  do 
without  treatment  for  some  time  or  until  it  can  bear  direct  treatment. 
Contraindicating  conditions  should  cause  its  prompt  rejection. 

The  indirect  treatment  of  hereditary  syphilis  by  means  of  the  iodide 
is  therefore  a  measure  of  reserve  and  utility,  to  be  employed  only  in 
some  cases  when  other  methods  are  impracticable  or  temporarily  con- 
traindicated. 

As  in  the  section  on  the  General  Methodical  Treatment  of  Syj)hilis 
I  take  the  ground  that  in  most  cases  iodide  of  potassium  is  power- 
less, and  often  harmful,  it  may  seem  inconsistent  for  me  thus  in 
a  measure  to  recommend  this  druar  for  women  and  children.  But 
it  is  well  to  remember  that  in  some  cases  there  seem  to  be  two  con- 
ditions to  treat — namely,  the  essential  syphilis  and  the  symptoms — 
Avhich  are  explainable  only  on  the  theory  advanced  by  Finger,^  that  in 
addition  to  the  syphilitic  virus  the  system  is  poisoned  by  ptomaines  or 

^  "  Ueber  die  Behandlung  der  Sypliilis  bei  Sauglingen,"  Prager  med.  Wochensckrift, 
1883,  p.  305,  ef  seq. 

^  ■'  Ueber  die  Veranderungen  der  ^lilclisecretion  unter  dem  Einflusse  eineger  Medi- 
camente,"  Deutsches  Archivfiir  Min.  Med.,  vol.  xxx.,  1881  and  1882,  p.  201,  et  seq. 

'  "  Die  Syphilis  als  Infectionskrankheit  vom  Stand-Punkte  der  modernen  Bacteri- 
ologie,"  Archiv.  fiir  Derm,  und  SyphHis,  1890,  pp.  340,  341. 


172  SYPHILIS. 

tissue- products  which  result  from  the  action  of  the  virus.  Beside-  the 
symptoms  already  mentioned  as  being  probably  caused  by  tissue-prrxl- 
ucts,  it  seems  very  probable,  judging  from  clinical  observation,  that  in 
pregnant  syphilitic  women  and  their  children  these  morbid  secretions 
are  very  often  active  and  potent.  At  any  rate,  the  theory  seems  rational, 
and  it  is  an  undisputed  fact  that  in  some  of  these  cases  the  iodide  acts 
favorably. 

It  is  also  necessary  to  emphasize  the  fact  that  the  mixed  treatment, 
either  with  an  excess  of  the  iodide  or  of  mercury,  is,  as  said  before, 
very  often  a  most  valuable  agent  in  the  treatment  of  pregnant  syphi- 
litic women.  Useful  and  efficacious  before  childbirth,  it  is  also  in 
some  cases  beneficial  to  the  mother  and  also  to  the  child.  The  indirect 
method,  employing  the  mixed  treatment,  should  be  remembered  l>y 
physicians  in  the  category  of  inunctions  and  of  iodide  of  potassium. 

The  Treatment  of  the  Syphilitic  Infant. — The  treatment  of  the 
syj)hilitic  infant  is  in  many  cases  a  question  which  necessitates  great 
delicacy,  tact,  and  prudence  on  the  part  of  the  physician,  and  in 
every  case  a  good  knowledge  of  the  disease,  of  medicine  in  general, 
and  of  therapeutics  is  required.  The  subject  can  best  be  presented 
by  a  consideration  of  the  condition  of  the  infant  from  its  birth 
onward.  The  first  question  to  settle  is  when  to  begin  to  treat  the 
child.  So  eminent  an  authority  as  Arclmmbault*  thinks  that  the 
ofispring  of  a  known  syphilitic  father  or  mother  should  be  put  upon 
treatment  at  once,  even  if  it  ajij^ears  healthy  and  })resents  no  visible 
syphilitic  lesions.  Should  such  a  child  present  any  evidence  of 
cachexia,  the  prompt  adoption  of  treatment  is  imperative.  How- 
ever, as  it  is  not  very  uncommon  for  a  syphilitic  Avoman  to  beget,  or 
a  syphilitic  father  to  procreate,  a  seemingly  healthy  child,  which  as  it 
grows  U])  mav  show  no  evidence  of  hereditary  infection,  it  is  always 
well,  if  medication  is  commenced  very  early,  that  it  should  not  be  too 
active  or  energetic.  A  baby  may  be  puny  at  birth  and  not  be  syph- 
ilitic, but  it  is  fair  to  assume  that  a  puny  baby  whose  father  or  mother 
is  syphilitic  is  so  far  syphilitic  itself  that  it  needs  the  intervention  of 
rational  treatment. 

It  may  be  stated  as  a  general  rule  that  syphilitic  infiints  who  have 
a  chance,  even  sleniler,  fi)r  their  life  come  into  the  world  with  little  or 
no  sign  of  their  inheritance  upon  them.  Tlu>refin-e  fin-  a  time  import- 
ant objective  phenomena  are  wanting.  Then  in  niany  cases  the  physi- 
cian can  get  no  information,  for  the  reason  that  t\\o  parents  may  forget 
that  thev  have  had  syphilis  or  they  (one  or  both)  conceal  the  fact,  or, 
again,  thev  mav  be  ignorant  of  the  possibility  and  danger  of  hereditary 
transmission.     In  hospitals  w(>  frequently  see  women  who  give  birth  to 

'  "  Traitomont  ilo  la  Syiiliilis  infant ilo,"  Jounuil  tic  Midcciiu  cl  Chiniiyie  pratiques, 
June,  187S. 
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tainted  chiklini,  hut  \\lii»  can  give  no  facts  relating  to  the  father  from 
whom  the  disease  had  been  derived.  Tiicn  in  infant  and  foundling 
asvhuns  children  in  the  very  early  latent  period  of  syphilis  are  lell 
for  care,  concerning  whom  no  history  whatever  is  obtainable.  So  that 
in  private  and  in  public  i)ractice  the  diagnosis  of  hereditary  syphilis  in 
the  new-l)orn  is  commonly  very  difficult,  and  ready  knowledge  and 
acumen  on  the  part  of  the  physician  are  very  essential. 

In  private  practice,  in  many  cases  where  no  data  are  volunteered  by 
either  father  or  mother  as  to  their  condition  before  the  birth  of  the 
infant  or  as  to  the  probable  cause  of  or  source  of  its  disease,  the  physi- 
cian's position  is  very  delicate,  and  sometimes  very  trying.  Under 
these  circumstances,  he  should  act  with  great  prudence  and  tact,  keep- 
ing his  own  counsel,  but  he  should  at  once  place  the  child  upon  proper 
treatment,  and  then  await  develo[)ments.  Generally,  the  child's  illness 
will  cause  the  father  or  the  mother  to  think  of  his  or  her  previous  con- 
dition, and  then  a  ray  of  light  may  be  shed.  As  a  general  rule,  in  this 
com})lication  of  affairs  the  physician  had  better,  if  necessary,  approach 
the  father  on  the  subject  of  the  child's  disease,  since  he  commonly  will 
be  found  to  be  the  guilty  person,  or  his  past  history  will  be  such  that  a 
suspicion  of  syphilis  derived  from  him  will  not  greatly  shock  or  sur- 
prise him.  In  general,  he  will  do  very  little  in  the  way  of  recrimina- 
tion of  his  wife,  and  will  prefer  to  keep  silent. 

Before  considering  general  methodical  treatment,  something  should 
be  said  concerning  the  management  of  young  infants  and  children  thus 
infected.  First,  as  to  the  nourishment.  If  possible,  the  child  should 
be  nursed  by  its  mother,  who  should  be  subjected  to  proper  treatment, 
and  placed  in  such  a  condition  that  she  can  supply  nutritious  milk. 
If  the  mother  cannot  suckle  her  child,  it  must  be  put  upon  cow's  milk 
properly  sterilized,  and  care  must  be  taken  to  sustain  its  nutrition  in 
every  po^ible  way.  In  no  instance  should  a  syphilitic  child  be  put  to 
the  breast  of  a  healthy  woman.  Though  Diday  has  long  advised  and 
sanctioned  such  a  course,  the  condemnation  of  it  by  all  other  authors  is 
unanimous.  On  this  subject  I  can  with  advantage  c^uote  the  words  of 
Grassi  ^  on  the  responsibility  of  the  physician  concerning  the  employ- 
ment of  a  wet-nurse  for  a  syphilitic  child.  He  says :  "  It  is  the 
peremptory  duty  of  the  parents  to  inform  the  wet-nurse  of  the  danger 
she  is  exposing  herself  to.  This  is  especially  the  duty  of  the  physician, 
as  there  are  cases  on  record  in  which  such  wet-nurses  have  infected  their 
husbands,  their  children,  and  other  persons  in  their  neighborhood.  But 
even  if  a  wet-nurse  knowingly  contracted  for  such  service  in  consider- 
ation of  large  pay,  it  would  be  the  duty  of  the  physician  to  prevent 

^  "  Un  Appunto  all'  Articolo  di  Diday :  Sulla  Kesponsibilita  del  Medico  verso  il 
neonate  e  verso  la  Xutrice,"  Giornale  Italiano  delle  Malattie  Ven.  e  delle  Pdle,  vol.  ii., 
1868,  p.  233,  et  seq. 
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this,  for  individual  liberty  must  be  restricted  as  soon  as  others  suffer 
from  it :  Salus  publica  swprema  lex  esto"  Fournier  has  also  spoken 
emphatically  in  the  same  vein.  If  possible,  a  well-nourished  syphilitic 
■\vot-nurse  should  be  obtained.  This  is  usually  a  less  difficult  task  than 
might  be  sup])osed,  for  syphilitic  mothers  can  usually  be  found  in  infant 
asylums  and  in  large  public  hospitals.  In  some  rare  ca.ses,  for  various 
reasons,  the  urgency  is  very  great,  and  parents  are  willing  to  make  any 
sacrifice  to  save  their  child.  On  this  subject  Steiner '  says  "  that  a 
syphilitic  child  should  not  be  given  to  a  wet-nurse.  I  must,  however, 
confess  that  there  are  exceptions  to  the  rule.  I  myself  have  been  obliged 
to  allow  this  in  certain  cases  where  life  could  only  be  preserved  by  the 
employment  of  a  wet-nurse.  But  I  never  do  this  without  infoi'm.iiig  the 
nurse  of  the  danger  she  is  likely  to  expose  herself  to.  If,  thus  warned, 
she  is  prepared  to  undergo  the  risk,  I  have  at  least  done  my  duty  as  a 
man  and  as  a  physician."  The  foregoing  so  clearly  brings  out  the 
necessities  and  duties  in  these  cases  that  nothing  remains  to  be  added. 

On  the  Continent  the  practice  of  suckling  syphilitic  children  by 
means  of  a  she-goat  or  she-ass  has  been  in  vogue  from  an  early  date, 
but  it  has  not,  to  my  knowledge,  been  employed  in  this  country.  In 
a  recent  brochure  Bcllaserra^  strongly  advocates  the  use  of  animals  in 
nursing  syphilitic  infants,  and  he  makes  the  suggestion  that  she-goats 
and  she-asses  should  be  kept  ready  for  such  use  at  maternit}'  hospitals 
and  at  infant  asylums.  If  this  method  is  adopted  in  any  case,  due  care 
must  be  taken  that  the  quantity  and  quality  of  the  milk  shall  be  in 
keeping  with  that  of  the  human  female. 

The  general  hygiene  of  the  child  should  be  upon  as  high  a  plane  as 
possible.  Hereditary  syphilis,  being  accompanied  with  atrophy,  wast- 
ing, and  many  debilitating  influences,  requires  more  than  any  other 
infantile  disease  every  possible  healthy  surrounding  and  aid.  Then 
stress  should  be  laid  upon  the  actual  care  of  the  infant.  The  phy- 
sician should  endeavor  to  bring  intelligent  antisepsis  to  its  aid  in  every 
possible  direction.  The  mouth,  tongue,  and  nose  should  receive  atten- 
tion, and  for  this  purpose  there  is  nothing  better  than  a  solution  of 
boric  acid  (10  to  20  grains  to  the  ounce).  With  this  the  nose,  if 
snuffles  are  present,  may  be  gently  irrigated,  and  the  mouth  carefully 
Avashed  three  or  four  times  a  day.  Great  care  should  be  exercised  to 
prevent  septic  infection.  The  tissues  of  the  young  child,  particularly 
M-hen  it  is  syphilitic,  are  very  vulnerable  to  the  inroads  of  pyogenic 
and    septic  cocci,  which    luxuriate   in   them.      These   gain    access    to 

'  "  Zur  Behandlung  der  Hereditaren  Syphilis,"  Ot'sterr  Jahrhuch  fur  PadiatrU; 
1870,  N.  F.  1,  p.  95,  <■/  .s,-7. 

'^  "  Projihylaxia  de  la  Sitilis  on  ol  Nino  y  en  la  nodoyza  por  Medio  de  la  laotoncia 
Animal,  partioulannente  en  las  Materniidados  y  Cas:is  de  exp6sitos,"  Etvista  de  Ciencias 
Mfdica^  de  Barcelona,  1887,  5,  p.  lis,  it  scq. 
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the  systcin  tliroiij^h  the  skin  and  inucous  membrane,  also  through  the 
intestines,  and  probably  tiirough  the  hings.  Therefore,  great  care  should 
be  taken  to  heal  up  (juickly  any  fissure,  abrasion,  or  cut  surface.  Thus 
any  lesion  about  tiic  scalp,  face,  mouth,  eyes,  and  anus  or  on  any  part 
of  the  body  should  be  looked  upon  as  a  source  of  danger,  and  promptly 
healed.  In  very  early  days  the  navel  should  be  carefully  watched  and 
kept  in  an  aseptic  condition  by  irrigations  of  carbolic-acid  -water,  fol- 
lowed by  drying  and  dusting  with  j)owdered  boric  acid  or  some  other 
absorbent  ])owder.  Then  further,  the  anus  and  its  folds  should  be 
looked  after.  Attention  to  the  alimentary  canal  may  perhaps  restore 
that  to  a  satisfactory  condition,  and  thus  rid  the  child  of  a  serious 
source  of  danger. 

As  before  stated,  in  most  cases  of  hereditary  syphilis  in  which  the 
child  is  born  alive  there  may  be  no  evidence  of  its  disease  at  birth  or 
for  some  time  after.      But  in  some  cases  soon  after  birth  syphilitic 
lesions  are  seen  in  the  infant.     The  most  precocious  evidence  of  hered- 
itary syphilis  is  the  bullous  eruption,  and  it  is  always  the  expression 
of  profound  systemic  poisoning.     I  may  briefly  state  that  this  syph- 
ilide  occurs  most  commonly  and  most  typically  upon  the  palms  and 
soles  as  vesicles  and  bullae  which  soon  become  purulent.     They  may 
appear  about  the  buttocks,  along  the  folds  of  the  groin,  or  about  the 
face  and  neck.      There  is  usually  a  concomitant  cachexia,  or  even 
marasmus,  and  the  general  skin  is  of  a  dull  red,  even  violaceous,  hue. 
In  many  cases  snuffles  and  excoriations  in  the  mouth  are  also  present, 
and  perhaps  other  evidences  of  syphilis.     It  is  well  to  warn  yoiuig 
practitioners  that  there  is  a  simple  form  of  pemphigus  of  the  very 
young  infant,  and  that  great  care  in  diagnosis  is  necessary.     While,  in 
general,  infants  presenting  syphilitic  pemphigus  die  within  a  few  davs, 
in  some  instances  they  may  live.    I  have  seen  two  such  cases,  and  Neu- 
mann speaks  of  seeing  one.     This  eruption  brings  up  the  question  of 
the  very  earliest  treatment  of  hereditary  syphilis.     For  very  voung 
infants,  as  a  rule,  some   mercurial    salt   in   powder  form,  internally 
administered,  is  the  one  best  borne  and  most  commonly  productive  of 
good,  if  such  is  attainable.    For  this  purpose  many  prefer  calomel,  and 
they  administer  it  in  doses  of  ^  to  ^  grain  three  times  daily  for  very 
young  children.    It  is  well  to  give  a  small  dose  to  a  very  weakly  child, 
and  then  to  increase  it  as  fast  as  possible.     For  well-nourished  infints 
\  or  ^  grain  may  be  given  three  times  daily.     Calomel  can  be  rubbed 
up  with  a  little  sugar  of  milk,  and  the  powder  placed  on  the  child's 
tongue  before  it  is  put  to  the  breast.     In  case  of  diarrhoea,  colic,  or 
sleeplessness,  a  little  Dover's  powder  may  be  added  to  the  mercurial 
preparation  which  is  to  be  used.     When  it  is  possible  to  administer 
them,  adjuvant  tonics  should  be  combined  with  the  mercurial.     For 
this  purpose  the  saccharated  carbonate  of  iron  is  much  praised  by  Stei- 
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nor  and  other  authorities  in  children's  diseases.  It  is  palatable  and  well 
borne  by  the  stomach,  and  may  often  be  employed  with  marked  benefit, 
particularly  in  children  who  have  reached  their  third  or  fourth  month. 
]\Iany  years  ago  Monti'  proposed  the  saccharated  iodide  of  iron  in  the 
treament  of  syphilis,  either  with  or  without  the  addition  of  calomel. 
It  is  a  remedy  which  may  be  given  with  benefit  when  the  child  is  six 
months  or  a  year  old,  but  considerable  difficulty  will  be  experienced  in 
giying  it  to  very  young  infants  in  whom  it  may  also  produce  vomiting. 
Within  a  few  years  Monti*  has  proposed  a  combination  of  calomel  and 
lactate  of  iron,  which  I  have  found  of  especial  benefit  in  children  three 
months  and  more  old.     The  prescription  is  as  follows  : 

^,.  Hydrarg.  chlor.  mit.,  gr.  iss  ; 

Ferri  lactatis,  gr.  v  ; 

Sacchari  albi,  gr.  xlv. — M. 

Ft.  in  pulv.  No.  x. 
From  one  to  four  of  these  powders  may  be  given  daily,  according  to 
the  weight  of  the  child. 

Calomel  may  be  given  for  a  considerable  time  with  benefit  and 
without  deranging  the  stomach  and  bowels.  However,  its  action 
should  be  carefully  watched,  and  if  ansemia  shows  itself  the  calomel 
should  be  discontinued. 

Following  a  course  of  calomel  powders  it  is  well  to  allow  an  inter- 
ruption in  the  specific  treatment,  during  which  the  saccharated  carbo- 
nate of  iron  may  be  given  or  the  saccharated  iodide  of  iron,  according 
to  the  formula  of  Monti,  as  follows  : 

^.  Ferri  iodidi  saccharat.,  gr.  xv. 

Sacchari  albi,  gr.  xxx. — M. 

Ft.  pulv.  No.  X. 
One  to  three  powders  should  be  given  daily,  according  to  circumstances. 

Gray  powder  (hydrargyrum  cum  creta)  is  also  used  by  many.  It  is 
sometimes  quite  efficient  in  its  action,  and  commonly  it  is  less  liable  to 
produce  gastro-intestinal  reaction  than  any  other  mercurial.  Its  use  is 
indicated  in  very  weak  infants  with  a  tendency  to  groat  disturbance  of 
the  stomach  and  bowels.  It  is,  however,  not  uniformly  efficacious.  It 
may  be  given  in  doses  from  \  to  ^  of  a  grain  three  times  daily. 

The  protoiodide  of  mercury  has  boon  used  in  the  treatment  of  horoil- 
itary  syphilis  with  more  or  less  benefit  for  many  years.      Btnlnar^  usihI 

'  "Ueber  die  Ri'liandliitiu  ^]^•l■  Au^obornen  Lues  mit  Ferri  iod.  Saeelianit,"  Journal 
fiir  Kinderheilkuiide,  1S76,  vol.  ix.  p.  .S35,  r(  acq. 

»  "  Ueber  iiltere  unil  Neuere  Methoden  der  Behandlung  der  Augebomen  Laee," 
Archil' fdr  Kindcrhiilkiindc,  vol.  vi.,  1885. 

'  Die  Krankheitai  der  Xaigeborncn  und  Sauglingen,  Wien,  1853. 
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it  largely  in  \-  to  ^-graiii  closes,  an<l  considered  it  very  efFicifnt. 
Later  experience  has  shown  that  in  general  these  dcrses  are  too  large, 
and  are  apt  to  be  followed  by  bowel  tronbles  and  ansemia.  Monti 
thinks  that  this  salt  is  especially  beneficial  in  the  bone  lesions  of  hered- 
itary syphilis,  and  uses  the  following  formula : 

'Sf.  Hydrarg.  iodidi  virid.,  gr.  iss ; 

Ferri  lactatis,  gr.  iij  ; 

Sacchari  albi,  gr.  xlv. — M. 

Ft.  in  pulv.  No.  x. 
One  to  three  powders  may  be  given  daily. 

In  very  young  children  it  is  well,  if  the  protoiodide  is  used,  to  begin  wath 
the  dose  of  ^  grain,  which  may  be  increased  according  to  indications. 
Though  it  is  an  active  and  efficient  remedy,  its  use  is  commonly  attended 
with  colic  and  intestinal  derangements,  which  necessitate  the  admixture 
of  powdered  opium  or  Dover's  powder. 

Henoch  prefers  the  black  oxide  of  mercury,  according  to  the  follow- 
ing formula ; 

!^.  Hydrarg.  oxid.  uigri,  gr.  iss  ; 

Sacchari  albi,  gr.  xlv. — M. 

Ft.  pulv.  No.  X. 
One  powder  morning  and  evening. 

Monti  has  found  this  preparation  less  efficient  than  calomel. 

The  tannate  of  mercury  is  well  thought  of  by  some  authorities,  and 
it  will  be  found  to  be  very  prompt  in  its  action,  and  to  cause  syphilitic 
lesions  to  disappear  rapidly.  It  may  be  given  in  doses  of  ^  to  -|  grain 
three  times  daily,  according  to  the  age  and  weight  of  the  child. 

I  have  recently  seen  a  mild  and  efficient  action  follow  the  use  of  the 
thymolate  of  mercury  in  two  cases  of  hereditary  syphilis,  and  I  think 
that  this  preparation,  as  made  by  Merck  &  Co.,  should  be  borne  in 
mind,  for  it  is  capable  of  producing  good  results. 

In  administering  these  mercurial  powders  the  physician  should 
always  be  on  the  watch  as  to  their  action  and  as  to  the  condition 
of  the  little  patient.  In  general,  interrupted  courses  of  a  month  or 
six  weeks'  duration  should  be  followed,  during  which  the  child  should 
have  plenty  of  fresh  air  and  every  conceivable  hygienic  benefit. 

By  many  authors  corrosive  sublimate  is  held  in  high  esteem  in  the 
treatment  of  hereditary  syphilis.  It  is  used  chiefly  in  the  very  early 
weeks  of  life  and  throughout  the  child's  first  year.  If  used,  it  is 
best  given  in  Van  Swieten's  liquid  in  combination  with  a  little 
milk.     For  very  young  children  the  dose  of  Van  Sweiten's  liquid  is  5 

Vol.  II.— 12 
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to  10  drops  two  or  three  times  a  day,  which  is  to  be  increase<l  con- 
siderably for  older  children. 

Thiry  of  Brussels  recommends  a  solution  of  corrosive  sublimate  in 
emulsion  of  bitter  almonds  as  preferable  to  any  other  preparation. 
There  can  be  no  doubt  that  some  benefit  may  result  from  this  mercurial 
salt  when  taken  by  the  mouth  in  some  cases,  but  in  ray  judgment  it  is 
far  inferior  to  the  salts  already  mentioned,  and  cannot  be  compared  for 
certainty  of  effect  with  inunctions.  In  whatever  form  given,  corrosive 
sublimate  is  exceedingly  liable  to  derange  the  stomach  and  bowels ; 
hence  it  is  at  best  a  very  uncertain  remedy.  Given  subcutaneously,  it 
is  frequently  very  efficient.  It  may  be  well  to  remark  that  most  of  the 
authors  who  recommend  this  agent  by  the  mouth  add  as  a  rider  to  their 
remarks  that  it  may  be  necessary  also  to  employ  inunctions  simulta- 
neously, or  give  the  child  in  addition  baths  of  corrosive  sublimate. 

Iodide  of  potassium  has  a  limited  sphere  in  the  treatment  of  hered- 
itary syphilis.  It  may  be  of  benefit  in  bone,  joint,  and  cerebral  affections 
and  in  lesions  of  the  eye  and  ear.  On  this  subject  Steiner,^  who  made 
comparative  studies  of  the  treatment  of  syphilis  by  mercury,  by  iodine, 
and  by  the  expectant  plan,  says  :  "■  From  my  experiments  on  children 
I  am  convinced  that  iodine,  as  well  as  mercury,  causes  the  symptoms 
of  hereditary  syphilis  to  disappear,  yet  with  the  important  difference 
that  this  happens  more  slowly  under  the  administration  of  iodine  than 
of  mercury.  Whatever  improvement  is  attained  in  days  w'ith  mercuiy 
is  not  accomplished  in  weeks  with  iodine." 

As  already  stated,  the  limits  of  employment  of  the  iodide  are 
restricted,  and  its  use  in  children  as  in  adults  is  attended  by  more  or 
less  severe  symptoms  of  iodism.  In  some  children  small  doses  pro- 
duce prompt  toxic  effects,  while  in  others  saturation  of  the  system 
may  occur  before  untoward  symptoms  show  themselves.  The  main 
symptoms  of  iodic  derangement  in  children  are — gastric  and  gastro- 
intestinal irritations,  catarrh  of  the  nasal  mucous  membrane,  angina, 
headache,  trembling,  increased  temperature,  emaciation  and  weakness. 
an<l  sometimes  dermatitis  of  varying  severity.  These  possible  compli- 
cations should  be  rememberal  by  the  physician.  It  should  be  men- 
tioned that  some  physicians  who  recommend  tlie  iodide  also  state  that  it 
is  well  to  combine  its  administration  with  inunction.  Monti  makes  the 
significant  remark  that  the  iodide  is  only  suitable  for  cases  in  which  an 
energetic  treatment  is  not  indicated,  or  where  sublimate  baths  are  useil. 

The  d()S(^  of  the  iodide  for  very  young  infants  is  from  J  to  1  grain, 
well  diluted,  three  times  a  day.  For  children  t)f  a  year  and  older.  5 
grains  or  more  may  be  given  throe  times  daily. 

The  mixed  treatment,  hoMever,  is  very  efficient  in  many  cases  of 
hereditary  syphilis,  particularly  of  the  bones  and  viscera,  and  in  syphi- 

■  Op.  cii. 
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litic  .subcutanouu.s  tumors.  My  (!X|K'ric'n(r  with  the  loll()\viii«;  foriiiiila, 
which  I  gave  in  my  hook'  years  ago,  has  been  uniformly  favorable  in 
the  cases  in  which  a  combination  treatment  is  indicated  : 

"Sf.  Ilydrarg.  chloridi  corrosiv.,  gr.  j-ij  ; 

Potassii  iodidi,  3ss ; 

Syrup,  aurautii  cort., 

Aquae,  da.  5ij. — M. 

Foryoung  children  the  dose  is  5  to  10  drops  (always  well  diluted)  three 
times  a  day.  This  jMvparation  is  practically  the  same  as  Gibert's  syrup, 
which  is  much  emj)loyed  by  French  physicians. 

In  addition  to  this  treatment  by  the  mouth,  other  methods  of  using 
mercury  are  employed  in  the  treatment  of  hereditary  syphilis.  As  a 
general  rule,  mercury  by  stomach  ingestion  is  to  be  recommended  for 
the  first  year  of  the  child's  life.  As  it  grows  older  we  can  resort  to 
mercurial  inunctions.  This  method  of  treatment  is  as  efficient  for  the 
infant  and  child  as  for  the  adult,  and  its  administration  to  the  former 
requires  all  the  care  and  circumspection  laid  down  as  necessary  for  the 
latter.  (See  section  on  Inunctions.)  There  is  a  marked  lack  of  unan- 
imity of  opinion  in  the  minds  of  medical  men  as  to  the  value  and 
usefulness  of  inunctions  in  hereditary  syphilis.  Thus  we  find  their  use 
strongly  deprecated  by  Widerhofer,^  who  says  that  they  produce  bad 
results,  and  that  he  has  seen  fatal  bleeding  from  the  ears  and  marasmus 
produced  by  them,  while,  on  the  other  hand,  Simon  ^  and  many  others 
speak  warmly  in  their  praise.  The  truth  is,  that  much  benefit  may  be 
derived  from  their  use,  provided  due  caution  and  care  are  exercised. 
The  inunctions  should  be  given  daily,  using  15  or  20  grains  of  the  strong 
mercurial  ointment,  going  over  the  whole  body  after  the  plan  already 
described.  (See  p.  86.)  At  the  same  time,  the  child  should  receive  an 
iron  tonic,  and  perhaps  some  cod-liver  oil.  Should  signs  of  debility, 
restlessness,  and  sleeplessness,  of  weakness  or  anaemia,  show  themselves, 
the  inunctions  should  be  stopped  at  once.  In  some  cases,  particularly  in 
children  a  year  or  more  old,  the  local  use  of  mercurial  ointment  or  of 
mercurial  plasters  is  productive  of  much  benefit.  The  ointment  may 
be  spread  upon  canton  flannel  or  buckskin,  and  bound  around  the 
child's  body.  By  this  means  mercury  is  absorbed,  and  frequently 
benefit  is  noted,  particularly  in  cases  of  enlarged  liver  or  spleen. 
Mercurial  inunctions  and  plasters  are  very  effective  in  many  cases  of 

^  Syphilitic  Lesions  of  the  Osseous  System  in  Infants  and  Young  Children,  New  York, 
1876. 

*  "Ueber  Syphilis  und  deren  Behandlung,"  Allg.  Wien.  med.  Zeitung,  1886,  Nos.  30 
and  31. 

*  "  De  la  Syphilis  infantile  congenitale :  de  sou  Traitement  compare  avec  celui  de  la 
Syphilis  des  Adultes,"  Rev.  mens,  des  Maladies  de  I'Enfance,  June,  1886,  p.  245,  el  seq. 
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hereditary  bone  and  joint  disea.se.  In  intracranial  syphilis,  meningeal 
inflammation,  gummy  tumors,  and  hydrocephalus  internus,  this  meth(xl, 
particularly  when  combined  with  iodide  of  jjotassium  given  internally, 
is  often  productive  of  surprising  results.  The  quantity  of  mercurial 
ointment  (50  per  cent.)  for  each  inunction  is  about  15  grains  for  a 
young  child,  and  this  quantity  may  be  increased  to  30  grains,  provided 
there  are  no  contraindicating  conditions,  and  that  improvement  is  noted. 
El.>eni)erg  in  a  recent  essay  *  advises  full  doses  of  the  iodide  internally, 
and  the  inunctions  to  be  pushed  until  slight  gingivitis  or  salivation  is 
produced  ;  then  the  dose  should  be  diminished  or  the  treatment  tem- 
porarily stopped.  It  may  be  necessary  and  expedient  thus  to  push 
this  combination  treatment,  but  it  should  only  be  done  when  the  case 
is  under  the  careful  observation  of  the  physician. 

Widerhofer  prefers  an  ointment  of  red  precipitate  (1  :  100  of  lano- 
lin) to  mercurial  ointment  for  children.  About  the  head  a  white  pre- 
cipitate ointment  (1  drachm  to  1  ounce  of  vaseline)  will  be  found  of 
decided  benefit,  and  in  the  case  of  infants  with  very  fastidious  parents 
this  ointment  may  take  the  place  of  the  blue  ointment.  White  pre- 
cipitate is  readily  absorbed  by  the  adult  or  infiint  integument. 

Hypodermic  injections  of  mercurial  preparations  have  long  been 
used  in  the  treatment  of  hereditary  syphilis.  !Monti^  was  one  of  the  first 
experimenters  with  this  method,  and  he  employed  it  in  cases  of 
intestinal  troubles,  of  laryngitis,  and  where  a  quick  result  was  necessary. 
His  doses  of  the  sublimate  thus  used  were  from  -^  to  -1^  of  a  grain.  In 
children  under  a  year  old  the  smallest  dose  is  used ;  in  those  under  five 
years  of  age  -^  of  a  grain  ;  and  in  large,  well-developed  children  -^ 
of  a  grain  may  be  injected.  My  colleague,  Professor  Jacobi,  inform- 
me  that  he  has  used  these  injections  in  very  young  infants  and  in  oliler 
ones  for  many  years  in  severe  cases  when  a  prompt  and  efficient  action 
was  necessary.  He  has  seen  benefit  in  very  bad  cases  in  children  recently 
born.  The  resulting  nodosities  are  said  not  to  be  painful,  to  cause 
little  if  any  inconvenience,  and  to  disappear  promptly.  I  can  well 
understand  that  in  some  private  and  hospital  cases  this  method  may 
be  employed  with  signal  success  when  the  child  is  fully  under  the  am- 
trol  of  the  physician.  But  it  should  always  be  employed  with  carr 
and  watchfulness.  Monti,  Smirnoff,  aiid  others  advocate  the  use  ot" 
calomel  injections,  Mliile  others,  again,  employ  the  albuminate,  the  pep- 
tonate,  and  other  })reparatit)ns  of  mercury.  Xo  preparation  of  mercury. 
however,  is  superior  to  the  sublimate  for  this  purpose. 

This  treatment  will   never,  to  my  mind,  be  a  success  in  disponsario 

'  "Pie  Behamlluni:  dor  Sypliilis."  U'loicr  Kliuik;  Aug.  and  Sept.,  1S91,  p.  277,  c/  sf<]. 
^  "  B«.'ol)ai'htiinmn  iiher  dio  IVliandluns,'  dor  Syphilis  txmgenita  et  ao»]uisita  luitteUt 
eubcutanon  subliiuat  Injectionen,"  Jahrb.  fur  Kindtrheilkundc,  18G9.  4  Ileft. 
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and  <'liiii('.s.  Moiicoi'vo  ;ui<l  Ft'rrcira '  in  an  out-door  clinic  of"  Kio 
Janeiro  used  grav  oil,  caloinc^l,  salicylate  of  mercury,  and  yellow  oxide 
on  tortv-sevcn  children  from  tliirty-eight  days  to  fourteen  years  old, 
taking  the  retro-trochanteric  i-egions  for  the  sites  of  injection.  Tiiey 
I'onnd  that  the  snhlimatc  and  gray  oil  were  easily  borne  and  most 
ellicient.  But  we  lind  at  the  end  of  nearly  every  clinical  history  these 
significant  words :  "  Le  malade  ne  revient  plus  au  service,"  "  nous  avous 
perdu  de  vue  cette  fillcte."  In  my  experience  in  out -door  services,  as  a 
rule,  after  hypodermic  injections  of  mercurials  patients  submit  to  one  or 
two,  and  perhaps  more,  and  then  they  disappear. 

Baths  of  corrosive  sublimate  are  frequently  of  great  benefit  in  the 
treatment  of  hereditary  syphilis,  and  it  is  important  that  the  physician 
should  know  their  scope  and  their  limitations.  They  should  never  be 
relied  upon  as  a  methodical  treatment,  though  CasseP  claims  that  by 
the  use  of  from  twelve  to  thirty-six  baths  he  has  cured  obstinate 
cases  of  bone-lesions,  sometimes  with  the  aid  of  calomel.  These 
baths  are  particularly  indicated  in  the  cases  of  the  bullous  syphilide, 
of  syphilitic  roseola,  of  papular  syphilides,  condylomata  about  the 
genitals,  and  in  cases  in  which  there  are  complicating  ulcerations.  In 
some  children  with  a  thin,  atrophic  skin,  icterus,  and  enlarged  spleen 
they  may  produce  benefit.  The  quantity,  as  stated  by  Elsenberg,^  will 
be  found  to  be  beneficial.  Thus  7^  to  30  grains  of  sublimate,  accord- 
ing to  the  age  and  size  of  the  child,  with  an  equal  quantity  of  chloride 
of  ammonium,  dissolved  in  a  glass  of  hot  water,  should  be  added  to 
7  or  8  gallons  of  warm  water.  The  child  should  stav  in  this  from 
five  to  ten  minutes,  and  then  should  be  wrapped  up  warmly  and 
put  to  bed.  If  erythema  follows  this  treatment,  the  surface  should 
be  dusted  with  infant  powder.  But  if  the  reaction  is  severe  and  per- 
sistent, it  may  be  necessary  to  discontinue  the  baths.  The  suitability  of 
the  treatment  may  be  ascertained  after  three  or  four  baths.  If  the  gen- 
eral condition  of  the  child  and  its  lesions  are  benefited,  they  may  be 
kept  up.  But  any  signs  of  resulting  depression,  weakness,  sleeplessness, 
and  refusal  of  food  should  lead  to  their  discontinuance.  The  baths 
may  be  given  every  second  day,  or  perhaps  every  third  or  fourth  day. 
Thouffh  some  authors  recommend  this  method  of  treatment  for  verv 
young  infants,  as  a  rule  it  will  be  found  of  most  service  in  children 
from  one  to  three  years  old.  lodide-of-potassium  baths  have  been 
used,  but  no  one  has  claimed  to  have  obtained  conspicuously  brilliant 
results. 

^  "  Du  Traitement  de  la  Syphilis  infantile  par  les  Injections  souscutan^es  de  Sels 
mercurielles,"  Eevue  mensuelle  des  Mai  de  VEnfance,  June  and  July,  1891. 

■^  "Beitnige  zur  Hereditiiren  Syphilis,  besonders  du  Knockenerkrankungen  bei  des- 
selben,  Archiv  fur  Kinderheilkunde,  1885,  Bd.  6  p.  17,  et  seq. 

'  Op.  cit,  pp.  244,  277. 
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Local  ap[)lifation.s  to  tlic  lesions  of  hereditary  syphilis  are  similar 
to  those  used  in  the  acquired  form  of  the  disease.  The  ulcers  and 
encrusted  surfaces  left  by  the  bullous  syphilide  and  other  eruptions  of 
an  ulcerative  character  should  first  be  washed  with  a  1  or  2  per  cent, 
carbolic  solution,  and  then  dressed  with  the  following : 

^.  Zinci  oxidi, 

Pulv.  amyli,  da  3ij  ; 
Hydrarg.  chloridi  mite,  3ss-3j  ; 

Vaselini,  5ss. — M. 

This  ointment  may  be  used  for  fissures  about  the  mouth,  nose,  and 
anus.  If  a  stimulant  is  admissible,  10  drops  of  carbolic  acid  may  be 
added  to  each  ounce  of  ointment. 

White  precipitate  ointment  and  a  combination  of  protoiodide  of 
mercury  and  cold  cream  (10  to  20  grains  to  the  ounce)  may  be  useful 
in  scaling  papular  eruptions,  particularly  of  the  palms  and  soles. 

Rhinitis  may  be  treated  by  the  use  of  dilute  Dobell's  solution, 
injected  slowly  and  carefully  into  the  nostrils  once  or  twice  a  day. 
This  may  be  followed  by  the  similar  application  of  a  solution  of  nitrate 
of  silver  (J  to  1  grain  to  the  ounce  of  water).  In  some  cases  a  mild 
solution  of  boric  acid  or  of  borax  is  beneficial  in  removing  mucus 
and  crusts.  Mild  solutions  of  nitrate  of  silver  are  necessaiy  for  mouth 
and  lingual  ulcerations.  Condylomata  lata  of  the  genitals  should  be 
kept  clean  and  dry,  and  should  be  dusted  with  a  jiowdcr  like  the 
following : 

'E^.  Hydrarg.  chloridi  mite,  siss ; 

Pulv.  arayli,  SJ. — M. 

If  these  lesions  have  become  hypertrophic,  they  may  be  carefully 
touched  with  a  solution  of  nitrate  of  silver  (10  grains  to  the  ounce),  or 
with  the  ordinary  acetic  acid,  or  half-strength  carbolic  acid.  A^'hen 
stimulating  applications  are  made  to  these  lesions,  great  care  should  be 
taken  to  prevent  inflammatory  reaction. 

Bone,  joint,  and  i'ascial  lesions  should  be  treated  by  plasters  formed 
of  strong  mercurial  ointment  and  Lassar's  paste,  of  each  ixpial  quanti- 
ties. In  the  management  of  hereditary  ocular  and  aural  atfwtions, 
besides  an  energetic  internal  treatment,  such  local  measures  are  neces- 
sary as  may  be  indicated  by  the  condition  present. 

In  general,  the  treatment  of  acquired  syjihilis  in  infants  and  young 
children  is  the  same  as  that  given  for  the  hereditary  form  of  the  disease. 
In  acquired  sypiiilis  of  the  young  the  physician  has  less  trouble,  for  he 
usually  does  not  have  the  atrophic  condition  and  the  tendency  to  maras- 
nuis  which  are  so  common  in  the  hercditarv  disease. 


SCARLET  FEVER,  MEASLES,  ROTHELN, 
AND  VARICELLA. 


By  J.  LEWIS  SMITH,  M.  D. 


SCARLET  FEVER. 

Prophylaxis. 

In  order  to  determine  how  to  prevent  a  disease  the  nature  and 
mode  of  operation  of  its  cause  should  be  ascertained.  This  is  esj^e- 
cially  true  as  regards  tlie  infectious  maladies.  The  microbe  which 
causes  scarlet  fever  has  not  been  positively  ascertained,  but  the  mode 
in  which  it  is  propagated  has  become  known  to  a  certain  extent  by 
clinical  observation.  Scarlet  fever  is  contagious  from  the  first  day  of 
its  occurrence,  and,  if  no  disinfection  be  employed,  its  contagiousness 
probably  does  not  cease  as  long  as  desquamation  continues.  The 
discharge  from  the  ear  following  scarlet  fever,  due  to  otitis  media,  is 
believed  by  some  to  be  infectious,  ev^en  after  the  desquamative  period 
is  over,  unless  the  ear  be  treated  by  antiseptic  injections.  If  this  be 
so,  the  contagiousness  of  scarlet  fever  is  prolonged  beyond  that  of  most 
other  infectious  maladies. 

The  area  of  contagiousness  of  this  disease  is  small,  extending  only 
a  few  feet  from  the  patient.  Hence  in  the  asylums  its  spread  is  more 
certainly  prevented  by  strict  isolation  of  patients  than  is  measles  or 
pertussis,  the  specific  principles  of  which  are  more  diifusible  in  the 
atmosphere,  and  their  area  of  contagiousness  therefore  considerably 
greater.  The  fixity  or  feeble  diflPnsibility  of  the  scarlatinous  poison 
aifords  explanation  of  the  fact  that  many  children  who  are  exposed, 
particularly  if  remotely  exposed,  do  not  contract  the  disease.  Dr. 
Billington  has  stated  that  of  90  children  in  26  families  who  were 
exposed  to  scarlet  fever,  43  contracted  it,  while  the  remaining  47 
escaped ;  whereas,  as  is  well  known,  few  children  unprotected  by  a 
previous  attack  fail  to  contract  pertussis,  variola,  varicella,  or  measles 
if  exposed  to  either  of  these  diseases.  In  the  Xew  York  Foundling 
Asylum,  during  a  series  of  years,  children  with  scarlet  fever  were 
quarantined  in  a  small  room  attached  to  one  of  the  \vards.  The  door 
between  this  room  and  the  ward  was  permanently  closed  and  the 
nurses  of  the  scarlet-fever  patients  were  strictly  isolated.  By  these 
simple  precautionary  measures  an  outbreak  of  scarlet  fever  in  this 
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institution  was  usually  liinitod  to  a  few  cases,  whereas  the  same  pre- 
cautionary measures  employed  in  regard  to  measles  and  pertussis  were 
inefFcctual  in  preventing  the  spread  of  these  diseases,  which  required 
isolation  to  a  greater  distance. 

But  this  advantage  in  the  small  area  of  contagiousness  of  scarlet 
fever  is  more  than  counterbalanced  by  the  remarkable  tenacity  with 
which  the  scarlatinous  poison  adheres  to  persons  and  olyects,  and  its 
consequent  portability  from  one  locality  to  another.  In  its  tenacious 
attachment  to  objects  and  its  portability  the  scarlatinous  virus  surpasses 
that  of  any  other  eruptive  fever  except  small-i)ox.  I  have  never  met  a 
case  in  which  there  was  even  the  suspicion  that  measles  or  pertussis  was 
communicated  by  a  third  person  or  by  an  infected  article,  but  scarlet 
fever  is  often  communicated  in  this  manner.  In  one  instance  that  came 
under  my  notice  a  washerwoman,  whose  child  had  scarlet  fever,  com- 
municated the  disease  to  the  infant  in  the  household  where  she  was  em- 
})l()yed  l)y  placing  her  shawl  over  the  cradle  in  which  it  was  lying. 

In  the  New  York  Medical  Record,  August  4,  1888,  the  case  of  a 
servant-girl  is  related  who  nursed  a  child  with  scarlet  fever  in  a  distant 
city.  She  then  packed  in  a  trunk  her  effects,  including  the  dress  which 
she  had  worn  when  nursing  the  patient.  The  trunk  brought  from  the 
distant  city  was  oj)ened  one  year  subsequently  in  the  presence  of  a  girl 
of  eight  years,  who  handled  the  articles.  This  girl  was  soon  afterwanl 
attacked  with  scarlet  fever,  and,  as  she  had  not  Ijeen  away  from  home 
and  as  there  was  no  other  case  in  the  vicinity,  there  could  be  no  rea- 
sonable doubt  that  the  contents  of  the  trunk,  undisturbed  for  a  year, 
had  commimicated  the  disease.  A  physician  of  my  acquaintance  called 
upon  a  family,  stated  that  he  had  just  come  from  a  case  of  scarlet  fever, 
and  took  one  of  the  children  upon  his  lap.  This  child  soon  came  down 
with  a  fatal  form  of  the  disease,  and  the  two  remaining  children  also 
contracted  it,  one  of  them  dying.  In  Xew  York  City,  cases  which  I 
have  observed  render  it  highly  probable  that  scarlet  fever  is  often  com- 
municated through  schoolbooks,  which,  illustrated  by  jiictures  and  ren- 
dered attractive  to  the  young,  often  lie  on  the  bed  of  the  scarlatinous 
patient,  and  are  handled  by  him  during  his  convalescence,  or  even 
during  the  disease  if  it  be  mild.  The  young  librarian  of  the  circu- 
lating libi-ary  of  a  Sunday-school  whose  pupils  came  largely  from  the 
tenement-houses,  spent  one  day  in  covering  and  arranging  the  books. 
After  about  the  usual  incubative  period  of  scarlet  fever  he  sickentnl 
Avitli  the  disease.  His  two  sisters  were  imnuHliately  removtnl  to  an 
inland  town  three  hundred  miles  away,  and  to  an  isolateil  house  where 
scarlet  fever  hatl  never  occurred.  About  one  month  after  his  recovery, 
the  room  which  he  occupied  haviuir  been  ilisinlected  bv  burning  sul- 
phur, the  bed-cltithes  nnd  linen  washed  in  boiling  water,  and  all  articles 
suspected  of  holding  the   poiscm  either  disinfected  or  destroyeil.   the 
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brother  visited  his  sisters  in  the  ('(iiintry.  Soon  after  one  of  them 
sickencnl  with  searh^t  fever,  and  a  little  later  the  other  also,  T\v<j 
months  elaj)s('(l  after  the  last  case,  the  room  oeeuj)ied  in  the  country- 
lionse  had  i)een  fumi<>:ated  hy  burning  sulphur  from  morning  until 
evening,  and  the  family  had  returned  to  Xew  York,  when  a  little  girl 
from  an  inland  city  remainwl  a  few  days  in  the  house.  She  also  soon 
after  siekenetl  with  scarlet  fever,  which  was  fatal. 

Similar  cases  might  he  related,  showing  that  the  scarlatinous  poison 
adheres  tenaciously  to  objects  for  many  months,  so  as  to  produce  the 
disease  in  those  who  are  so  unfortunate  as  to  be  exposed.  The  judici- 
ous regulations  enforced  by  health  boards  have  certainly  had  an  effect 
in  diminishing  the  prevalence  of  all  contagious  diseases,  l>ut  cases  such 
as  I  have  detailed  show  the  urgent  need  of  additional  prophylactic 
measures  as  regards  scarlet  fever;  and  the  same  is  true  of  diphtheria. 

It  is  the  common  practice,  after  the  termination  of  a  contagious 
disease,  to  disinfect  the  apartment  vacated  by  the  patient  by  burning 
sulphur,  with  the  windows  and  doors  closed.  Is  this  the  best  that 
can  be  done?  It  is  certain  that  it  often  fails  to  produce  the  desired 
effect.  I  have  elsewhere  stated  that  in  the  winter  of  1887-88  diph- 
theria prevailed  in  the  New  York  Infant  Asylum,  and  that  a  ward  in 
which  five  cases  had  occurred  was  vacated,  its  doors,  windows,  and 
crevices  closed,  and  sulphur,  40  pounds,  or  2  pounds  to"  100  cubic  feet 
of  air,  was  burnt  in  the  ward.  After  seven  hours  the  doors  and  win- 
dows were  opened,  and  Drs.  Prudden  and  Cheeseman  immediately 
raised  a  dust  from  the  floor  and  bedding  and  allowed  it  to  settle  in 
culture-media.  All  other  sources  of  infection  were  excluded  from  the 
media.  The  culture  produced  so  large  a  number  of  microbes  that  they 
overlay  each  other,  but  the  observers  were  able  to  distinguish  the 
Streptococcus  pyogenes  in  the  media,  identical  in  form  and  appearance 
with  the  streptococcus  which  they  had  previously  discovered  in  an 
umbilical  phlegmon  which  one  of  the  diphtheritic  infants  had  in  addi- 
tion to  the  faucial  diphtheria.  Although  more  sulphur  was  employed 
than  is  recommended  by  the  Xew  York  Health  Board,  it  was  inad- 
equate to  destroy  the  microbes. 

Dr.  Squibb,  who  is  justly  regarded  as  a  high  authority  in  matters 
pertaining  to  domiciliary  disinfection,  and  to  whom  the  above  facts 
Avere  communicated,  replied  that,  in  his  opinion,  the  lack  of  success 
from  the  employment  of  the  sulphur  vapor  as  a  disinfectant  is  due  in 
part  to  the  fact  that  it  is  used  in  too  dry  a  state.  If  the  sulphur  be 
burnt  over  a  wet  sand-bath  or  in  a  room  with  boiling  water,  he 
believes  that  its  germicidal  power  is  greatly  increased.  Professor 
Prudden,  witnessing  the  feeble  germicidal  action  of  burning  sulphur, 
likens  it  to  the  burning;  of  incense  before  the  ima^e  of  an  offended 
deity,  and  says  that  it  is  scarcely  more  efficacious.     Perhaps  chlorine 
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is  a  more  efficient  gerinicifle,  evolved  by  adding  sulphuric  acid  to  a 
mixture  of  salt  and  black  oxide  of  manganese,  as  emjjloyed  by  Pro- 
fessor Doremus  in  the  Bellevue  Hospital  wards. 

But  attempts  to  prevent  the  spread  of  scarlet  fever,  as  well  as  of 
diphtheria,  by  disinfection  of  the  vacated  room  after  the  termination 
of  the  case,  can  only  be  partially  successful  if  efficient  preventive  meas- 
ures be  not  also  employed  during  the  continuance  of  the  case,  so  as  to 
prevent  the  formation  of  the  poison  or  destroy  it  as  soon  as  it  is  formed. 

According  to  my  observations,  efficient  prophylaxis  requires  the  con- 
stant employment  of  disinfectants  in  the  sick-room  or  upon  the  patient 
from  the  beginning  of  the  disease  or  from  the  first  visit  of  the  physician. 

Twenty-one  years  ago  Dr.  William  Budd  of  Bristol,  England,  wrote 
of  scarlet  fever :  "  Time  after  time  I  have  treated  this  fever  in  houses 
crowded  from  attic  to  basement  with  children  and  others,  who  have 
nevertheless  escaped  infection.  The  two  elements  in  the  method  are 
separation  on  the  one  hand,  and  disinfection  on  the  other." 

I  am  not  aware  that  Dr.  Budd  stated  in  detail  his  method  of  iso- 
lation and  disinfection.  The  New  York  Health  Board  very  properly 
gives  directions  that  all  objects  not  required  to  promote  the  comfort 
of  the  patient  shall  be  removed  from  the  sick-room  ;  its  floor  and 
walls  should  be  bare,  and  no  one  be  allowed  to  enter  it  except  tlie 
physician,  nurse,  and  near  relatives.  For  reasons  already  statetl,  books 
and  other  reading  matter  should  not  be  allowed  in  the  hands,  upon  the 
bed,  or  in  the  room  occupied  by  a  scarlatinous  patient  unless  positive 
directions  be  given  that  they  be  subsequently  burnt. 

Tiie  attempt  to  prevent  the  sjjread  of  scarlet  fever  and  the  other 
infectious  diseases  by  administering  internally  antiseptics  and  disin- 
fectants to  those  who  are  exposed  has,  I  believe,  thus  far  met  with 
little  encouragement.  It  is  a  question  whether  the  efficient  antiseptics 
employed  internally  can,  on  account  of  their  toxic  properties,  be  safely 
used  in  doses  sufficiently  large  to  counteract  the  specific  principle  of 
scarlet  fever  when  it  has  obtained  lodgment  in  the  system,  so  as  to 
prevent  the  disease.  Certainly,  in  the  present  state  of  our  knowle<1go, 
the  most  efficient  and  reliable  propiiylactic  measures  consist  in  strict 
isolation  of  the  patient,  the  disinfection  of  his  person,  disinfection  o'l 
the  air  which  surrounds  him,  and  of  objects  and  pci-sons  that  are  in 
close  relation  with  him.  It  is  quite  possible,  I  think,  by  the  cmjiloy- 
ment  of  such  measures,  to  realize  the  experience  of  Dr.  Buchl.  I  nx'om- 
mcnd  fi)r  disinfection  of  the  room  at  my  first  visit,  to  be  used  almost  con- 
tinuously during  the  jirogrcss  of  the  case,  the  following  prescription  : 

R.    Acidi  carbolic!. 

OK'i  eucalypti,  da,   .V)  ; 

Spts.  terebinth.,  5\]. — M. 
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T\v(»  tahle-spoonfuls  arc  added  to  one  <|nart  of  wator  in  a  tin  wash- 
basin or  similar  vessel  with  broad  surface,  and  maintained  in  a  state  of 
constant  simmering  over  a  ^ijas  or  oil  stove.  The  odor  of  this  vapor  is 
agreeable  rather  than  utipleasant,  and  it  appears  to  disinfect,  to  a  con- 
siderable extent,  the  breath  and  exhalations  from  the  body  of  the 
patient.  At  the  same  time,  imniction  is  prescribed  of  the  entire  sur- 
face every  three  hours  with  the  following : 

^.  Acidi  carbolici, 

Olei  eucalypti,  cm.  z]  ', 

Olei  olivae,  5vij. — M. 

Pharyngitis,  varying  in  severity  according  to  the  type  of  scarlet 
fever,  is  present  in  all  cases.  In  not  a  few  instances  in  New  York 
City,  where  diphtheria  prevails,  either  a  diphtheritic  exudate  occurs 
upon  the  faucial  surface,  or  the  intensity  of  the  scarlatinal  inflammation 
produces  a  superficial  necrosis,  forming  an  eschar  which  is  with  diffi- 
culty distinguished  from  a  diphtheritic  patch.  The  breath  exhaled 
over  this  surface  is  offensive,  highly  infectious  if  no  disinfectant  be 
used,  and  is  no  doubt  the  vehicle  in  numberless  instances  by  which  the 
disease  is  <;ommunicated.  Therefore,  the  frequent  application  to  the 
faucial  surface  of  an  antiseptic  lotion  or  spray  is  strongly  indicated, 
not  only  for  its  beneficial  effect  on  the  patient,  as  we  will  see  hereafter, 
but  as  a  means  of  diminishing  the  contagiousness  of  the  disease.  We 
will  hereafter  recommend  as  a  disinfectant  1  part  of  peroxide  of  hydro- 
gen to  3  parts  of  water,  or  2  grains  of  corrosive  sublimate  to  1  pint  of 
water,  used  as  a  gargle,  or  as  a  spray  from  a  hard-rubber  atomizer. 

A  sponge  is  too  rough  and  irritating  for  the  application  of  these  or 
any  other  solution  to  the  inflamed  fauces.  A  large  camel's-hair  pencil, 
or  surgeon's  lint  or  absorbent  cotton  wound  around  a  slender  stick,  may 
be  used  in  the  same  manner  in  which  Oatman  and  others  employ  it  in 
the  treatment  of  diphtheria,  the  aj)plication  being  made  not  only  over 
the  tonsils,  but  over  the  surface  of  the  pharynx,  behind  and  below  the 
tonsils.  Of  course  it  is  the  anginose  form  of  scarlet  fever  that  more 
particularly  requires  this  mode  of  treatment,  and  solutions  of  corrosive 
sublimate  should  be  used  cautiously,  so  that  a  toxic  amount  of  it  does 
not  enter  the  system. 

Antiseptic  measures  thus  employed  certainly  greatly  diminish  the 
contagiousness  of  scarlet  fever,  but  it  is  so  very  contagious  that  addi- 
tional precautions  should  be  taken.  Constant  ventilation  of  the  sick- 
room should  be  maintained,  whatever  the  weather,  during  the  active 
period  of  the  fever.  This  can  be  accomplished  by  a  window  partly 
open,  a  draft  upon  the  patient  being  prevented  by  a  screen,  the  tem- 
perature in  the  room  being  maintained  at  about  70°  F.,  if  necessary,  by 
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a  fire.  No  letter  or  written  message  or  article  of  apparel  or  furniture 
sliuukl  be  sent  from  the  room  to  any  family  during  the  continuance  of 
the  fever,  nor  afterward  until  proper  disinfection  be  employed  and 
sufficient  time  has  elapsed.  The  cautious  physician  in  attending 
scarlet  fever  will  always  liear  in  mind  the  possibility  that  his  person 
or  clothing  may  become  infected,  and  be  the  vehicle  by  which  the  poison 
may  be  communicated  to  others.  In  examining  the  fauces  of  a  patient 
he  should  stand  a  little  to  one  side,  so  that  no  muco-pus,  if  the  patient 
cough,  be  received  upon  his  clothing,  and  he  will  not  go  directly  from 
a  scarlatinous  patient  to  a  child  with  another  sickness  or  to  a  midwifery 
case  without  first  washing  his  hands,  hair,  and  face  in  an  antiseptic 
solution  and  changing  his  outer  apparel,  or,  if  he  be  hastily  summonwl 
to  a  case  without  the  opportunity  of  proper  personal  disinfection,  he 
will  approach  no  nearer  the  patient  than  is  sufficient  for  a  clear  dia- 
gnosis. 

Do  health  boards  accomplish  all  that  they  are  able  to  do  in  sup- 
pressing scarlet  fever,  as  well  as  other  contagious  diseases?  The  exclu- 
sion from  the  schools  of  children  living  in  houses  in  which  the  conta- 
gious diseases  are  occurring,  the  directions  given  for  the  disinfection  of 
the  bedding,  clothes,  and  articles  employed  in  the  sick-room,  and  the 
promise  to  disinfect  the  sick-room  when  w^ord  is  sent  to  the  board, 
show  a  praiseworthy  endeavor  to  eradicate  diphtheria  and  scarlet  fever 
as  small-pox  has  been  eradicated.  But  these  measures  are  only  j^ar- 
tially  successful.  jSIany  families  in  hired  apartments  never  .send  word 
that  they  are  ready  for  disinfection,  and  many  in  the  cities  move  away 
as  soon  as  the  sickness  is  terminated  in  the  belief  that  they  can  find 
more  salubrious  apartments  elsewhere.  The  vacated  rooms  are  re- 
rented  as  soon  as  possible  to  families  who  have  no  knowledge  of  the 
previous  sickness,  and  are  surprised  when  their  children  immediately 
afterward  are  taken  sick.  Although  the  measures  employed  by  health 
boards  for  domiciliary  disinfection  are  often  inadequate,  it  is  the  duty 
of  attending  physicians  to  see  that  they  are  carrieil  out,  such  as  they 
are,  and  to  direct  the  employment  of  such  other  remedies  as  may  seinn 
necessary  in  order  to  prevent  propagation  of  the  disease. 

The  rubbing  of  the  walls  of  the  infected  apartment  with  slices  of 
fresh  bread,  which  gathers  up  microbes,  as  recommended  by  distin- 
guished authorities  in  bacteriology,  and  especially  whitewashing  or 
calcimining,  or  washing  of  the  ceiling,  walls,  and  floor  with  a  solu- 
tion of  corrosive  sublimate,  should  be  insisted  on  before  the  apart- 
ment is  again  occupicnl. 

Treatment. 
Hygienic  Measures. — The  room  occujiitxl  by  a  scarlatinous  jxitient 
should  be  commodious   and  sutHeiently  ventilated.      Its  temperature 


TREATMENT.  189 

should  1)0  from  GG°  to  G<S°  duriiij^  the  course  of  the  fever.  AVhen 
the  fever  begins  to  abate;  and  desquamation  commences,  the  temper- 
ature of  the  sick-room  should  be  a  little  higher,  about  70°  to  73°. 
In  an  equable  and  moderately  warm  temperature  there  is  less  danger 
of  taking  cold,  and  })robably  less  danger  of  the  occurrence  of  inflam- 
matory complications,  than  in  a  cool  and  changeable  temperature. 
It  is  true,  as  Henoch  has  said,  that  scarlet  fever  in  itself  is  of  such  a 
nature  that  certain  complications  are  liable  to  occur  with  the  most  judi- 
cious hygienic  treatment.  The  best  management  does  not  always  pre- 
vent the  occurrence  of  otitis  media  or  nephritis  produced  by  the  scar- 
latinous or  secondary  microbes.  Still,  it  is  the  common  belief — and 
ray  observations,  extending  through  a  third  of  a  century,  are  in 
conformity  with  this  belief — that  careless  exposure  of  patients  to 
currents  of  air,  or  change  from  a  warm  to  a  cold  air,  as  in  mild 
cases  when  the  presence  of  scarlet  fever  is  not  suspected,  increases  the 
liability  to  certain  inflammatory  complications,  particularly  to  rheu- 
matism and  nephritis.  The  patient  should  therefore  be  in  bed,  lightly 
covered,  during  the  active  period  of  the  disease;  that  is,  from  nine  to 
twelve  days.  He  should  remain  in  his  room  so  long  as  desquamation 
is  going  on — that  is,  from  four  to  six  weeks — and  in  inclement  weather 
he  should  not  go  abroad  until  even  a  longer  period  has  elapsed.  When 
he  leaves  the  house  he  should  be  warmly  clothed. 

Therapeutic  Measures. — In  order  to  treat  scarlet  fever  success- 
fully it  is  necessary  to  bear  in  mind  that  it  is  a  self-limited  disease, 
running  a  certain  course  and  through  certain  stages,  and  that  it  is  not 
abbreviated  by  any  known  treatment.  Therapeutic  measures  can  only 
moderate  its  symptoms  and  render  it  milder.  The  severity  of  the 
disease  is  indicated  by  its  symptoms,  and  the  symptoms  are  to  a  certain 
extent  under  our  control. 

;Mild  Cases. — A  patient  with  a  temperature  under  103°,  and  with 
only  a  moderate  angina,  does  not  require  active  treatment;  but,  however 
light  the  disease,  w^e  have  stated  above  that  he  should  always  be  in  bed 
and  in  a  room  of  uniform  temperature.  Instances  have  come  to  my 
notice  in  which  scarlet  fever  was  not  diagnosticated,  and  the  patients 
were  allow'ed  to  go  about  the  house,  and  even  in  the  open  air,  in  the 
eruptive  stage,  till  some  severe  complication  or  an  aggravation  of  the 
type  created  alarm,  and  medical  advice  was  sought,  when  it  appeared 
that  a  grave  and  dangerous  condition  had,  through  carelessness  and 
ignorance,  resulted  from  a  mild  and  favorable  form  of  scarlatina. 
The  physician,  when  summoned  to  a  case,  however  mild,  should  never 
fail  to  take  the  temperature,  note  the  pulse,  inspect  the  fauces,  and 
inquire  in  reference  to  the  fsecal  and  urinary  evacuations,  that  he  may 
detect  early  any  unfavorable  changes  which  may  occur. 

Since  in  all  cases  angina  and  more  or  less  blood-deterioration  are 
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present,  the  following  prescription  will  be  found  useful  in  mild  as 
well  as  severe  scarlet  fever : 

^i.  Potassii  chloratis,  gr.  xv  to  xx  ; 

Tinct.  ferri  chloridi,  f^ij  ; 

Glycerini,  f  ^ss ; 

Aquse,  fsiiiss. — M. 

Sig.  Dose,  one  tea-spoonful  ever}'  hour  to  two  hours  for  a  child  of  three 
years. 

Glycerin  and  water  appears  to  be  a  better  vehicle  in  the  above 
prescription  than  simple  syrup,  since  it  is  more  penetrating.  Small 
doses  of  this  medicine,  frequently  administered,  act  beneficially  on  the 
surface  of  the  throat,  and  tend  to  prevent  the  anamia  which  is  so  com- 
mon after  scarlet  fever.  If  the  medicine  be  given  gradually,  or  if  the 
patient  gargle  with  it  before  swallowing,  and  no  drink  be  given  subse- 
quently for  a  few  minutes,  a  better  effect  is  obtained  upon  the  inflamed 
fauces.  Potassium  chlorate  in  large  doses  is  known  to  be  an  irritant  to 
the  kidneys,  causing  intense  hypersemia  of  those  organs,  with  bloody 
urine  or  suppression  of  urine.  The  melancholy  fate  of  Fountaine, 
who  died  from  the  eifects  of  one  ounce  of  this  drug,  is  known  to  the 
profession.  I  have  seen  a  similar  instance  in  a  child.  But  doses  of 
^  to  1  grain  can  apparently  be  administered  with  safety  to  children,  so 
that  not  more  than  15  to  20  grains  are  given  in  twenty-four  hours.  A 
quantity  much  exceeding  this  involves  risk.  In  mild  cases  quinine  is, 
I  think,  useful  as  a  tonic  and  an  aid  in  maintaining  a  mild  type  of  the 
disease.     I  have  employed  the  following  prescription  : 

^i.  Quininse  sulphat.,  gr.  xvj  ; 

Syr.  pruni  Virginiani, 
Syr.  yerbiB  santte,  cid.  f.5J. — M. 

Sig.  Dose,  one  tea-spoonful  every  three  or  four  hours  to  a  child  of  three 
to  five  years. 

The  iron  mixture,  with  or  without  the  potassium  chlorate,  should 
be  administered  twice  between  the  doses  of  quinine.  In  mild  as  well 
as  in  severe  scarlet  fever  antiseptic  measures  are  roquiral  to  }>rovent 
auto-infection,  as  well  as  to  prevent  tiie  propagation  of  the  disease  to 
others.  The  itching  and  dryness  of  the  surface,  which  increase  the 
discomfort  of  the  patient  in  mild  as  well  as  in  severe  scarlatina,  are 
relicveil  by  rubbing  the  surface  every  two  or  three  hours  with  a  mix- 
ture consisting  of  1  drachm  of  carbolic  acid,  1  dracliin  of  oil  of  e\u\\- 
lyptus,  and  7  ounces  of  sweet  oil,  which  should  be  well  sliakcn  before 
it  is  used.      The  folh)wing  mixture,  applieil  over  the  entire  surface 
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every  hour  or  every  two  or  tlirce  hours,  also  relieves  the  burning  and 
itching,  while  it  has  antiseptic  properties: 

^.  Acid!  earbolici,  3j  : 

Tinet.  camphor.,  f.^ij  ; 

Aquie  parte,  Oj. — M. 

Sig.  Shake  well  before  using,  and  apply  over  surface  when  needed  for 
the  pruritus. 

Frequent  antiseptic  treatment  of  the  fauces  from  the  commencement 
of  scarlet  fever  and  during  its  progress,  in  mild  as  well  as  in  severe 
cases,  must  be  regarded  as  among  the  most  important  of  the  recent 
improvements  in  the  treatment  of  this  disease.  Friinkel  and  Freu- 
denberg*  and  Professor  Hutinel  of  Paris — the  last  of  whom  has  charge 
of  the  Pavilion  for  the  treatment  of  the  scarlatinal  patients  connected 
with  L'Hopital  des  Enfants  malades — may  be  mentioned  among  those 
who  recommend  the  early  and  frequent  application  of  disinfectants  to 
the  fauces  as  a  means  of  diminishino-  the  severity  of  scarlet  fever  and 
preventing  complications.  The  secretions  from  the  faucial  surface,  and 
the  faucial  surface  itself,  contain  numerous  streptococci  and  certain  other 
microbes.  The  streptococci  greatly  predominate,  and  are  ap})arently 
active  agents  in  producing  the  inflammation.  Professor  Hutinel  says : 
"The  micro-organism  of  scarlet  fever  is  not  yet  isolated,  but  now  we 
know  the  germs  that  are  found  in  the  lesions  produced  by  the  usual 
complications  of  the  disease.  In  nearly  all  the  cases  of  adenitis, 
arthritis,  nephritis,  endocarditis,  and  pleuritis  from  scarlatina  the 
bacteriological  examination  has  shown  a  streptococcus  that  is  very 
much  like,  if  it  is  not  the  same  as,  Rosenbach's  pyogenic  streptococ- 
cus." This  is,  adds  Hutinel,  constantly  seen  in  the  pharynx  when 
the  disease  begins,  and  it  certainly  plays  an  important  part  in  the 
genesis  of  the  inflammations  that  are  seen  there.^ 

In  the  Revue  3Iensual  des  Malades  de  VEnfance,  July,  1886, 
Friinkel  and  Freudenberg  relate  the  results  of  their  microscopic 
examination  of  cases  of  scarlet  fever  that  died  when  the  eruption 
was  passing  off.  They  found  large  numbers  of  streptococci  in  dif- 
ferent organs ;  and  these  organisms  presented  the  peculiarities  of  the 
streptococci  of  pus.  The  number  of  micro-organisms  corresponded 
with  the  intensity  of  the  inflammation,  and  they  found  large  num- 
bers of  micrococci  in  the  lymphatic  glands  in  the  immediate  vicinity 
of  the  pharynx.  These  authors  state  that  their  observations  teach 
them  that  in  order  to  prevent  secondary  infection  the  physician  must 
vigorously  treat  the  local  changes  in  the  pharynx  and  adjacent  jiarts 
from  the  beginning  of  scarlet  fever. 

1  Rev.  Mens,  des  Mai.  de  FEnf.,  July,  1886. 
'  Archives  of  Pediatrics,  Sept.,  1890. 
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Recent  bacteriological  investigations  in  reference  to  scarlet  fever, 
therefore,  have  shown  that  microbes  occur  abundantly  upon  the 
inflamed  faucial  surface  in  this  disease,  and  that  of  these  microbes 
the  streptococcus  which  is  apparently  identical  with  that  which  occurs 
in  suppurative  processes  is  the  most  abundant.  Moreover,  in  the  ade- 
nitis, cellulitis,  and  other  internal  inflammations  which  occur  as  com- 
plications or  sequeke  of  scarlet  fever,  the  streptococcus  abounds,  accord- 
ing to  the  statement  of  the  microscopists  from  whom  we  have  quoted  antl 
others.  All  physicians  know  that  scarlet  fever,  more  than  any  other 
disease,  is  liable  to  be  complicated  and  followed  by  inflammations 
which  greatly  increase  its  gravity  and  mortality ;  and  the  theory  that 
the  microbes  which  cause  these  inflammations  originate  to  a  great 
extent  upon  the  inflamed  faucial  and  nasal  surfaces  receives  supjx.»rt 
from  recent  investigations.  Even  if  the  advocates  of  this  theory  have 
exaggerated  the  facts,  we  cannot,  I  think,  fail  to  see  in  the  present 
status  of  our  knowledge  that  early  and  frequent  disinfection  of  the 
fauces  and  nares  in  scarlet  fever  is  of  the  highest  importance  as  a 
means  of  diminishing  the  nasal  and  faucial  inflammation,  and  dimin- 
ishing or  preventing  inflammation  of  the  Eustachian  tube  and  middle 
ear,  as  well  as  of  the  lymphatic  glands  and  the  connective  tissue  of  the 
neck.  The  best  mode  of  treatment  appears  to  be  spraying  or  irriga- 
tion every  half  hour  or  hour  with  the  peroxide  of  hydrogen,  1  part  to 
4  of  water  for  the  fauces,  1  part  to  8  of  water  for  the  nares,  or  with 
some  other  non-irritating  but  efiicient  disinfectant.  This  local,  non- 
irritating,  antiseptic  treatment  should  be  perseveringly  employed  from 
the  first  visit  in  mild  as  well  as  in  severe  cases.  AVe  will  return  to 
this  subject  when  treating  of  the  complications. 

Severe  Cases. — The  successful  treatment  of  severe  forms  of 
scarlet  fever  requires  not  only  skill  and  experience,  but  visits  suflicient- 
ly  prolonged  or  frequent  to  observe  fully  the  symptoms  and  tj'pe  of 
the  disease  and  the  effect  of  remedies.  In  the  treatment  of  no  other 
malady  are  sound  judgment  and  correct  discrimination  more  urgently 
needed  than  in  scarlet  fever  of  a  severe  type.  The  indications  of  treat- 
ment, so  far  as  the  patient  is  concerned,  are — 1st.  To  diminish  to  a  safe 
degree  the  anatomical  characters  and  symptoms ;  2d.  To  sustain  the 
strength  or  vital  powers  while  the  disease  is  running  its  course;  3»1. 
To  prevent  complications  and  sequelfe. 

Fever  diminishes  the  secretions  by  which  food  is  digoste<l  and 
destroys  the  appetite,  so  that  repair  of  the  waste  is  insuflicient. 
Hence  the  ]>rogressive  emaciation  and  loss  of  weight  which  attend 
the  fci)rile  state.  Moreover,  a  high  temperature,  continuing  for  a 
time,  tends  to  produce  degenerative  changes,  albuminous  and  fatty,  in 
the  tissues — tlie  higher  the  temperature,  the  more  rapid  the  change 
— so  that  the  functions   of  organs  are  seriously  impaireil.     Billroth 
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says:  ''The  production  of  heat  ilcpcnds  diicily  on  oxidation  of  the 
constituents  of  the  body."  TJierefbre  fever  indicates  an  increase  of 
the  oxidation  and  a  nidloenlar  disintegration  above  the  healthy 
standard. 

Among  the  most  dangerous  of  the  tissue-changes  produced  by  fever 
is  granulo-fatty  degeneration  of  the  muscuhir  fibres  of  the  heart.  In 
dogs  and  rabbits  that  have  perished  from  a  high  temperature  artificially 
produced  by  experimenters,  granular  clouding  of  the  elementary  tissues 
has  been  found  after  death.*  A  high  temperature,  therefore,  in  itself 
involves  danger,  and  if  it  occur  in  an  ataxic  disease  like  scarlet  fever, 
and  be  protracted,  it  greatly  diminishes  the  chances  of  a  favorable  ter- 
mination. Therefore  measures  designed  to  reduce  the  temperature  when 
it  has  attained  a  high  range  are  urgently  needed. 

The  Use  of  Water. — The  temperature  can  be  reduced  without  shock 
or  injury  to  the  patient  by  the  judicious  use  of  cold  water  externally. 
It  is  to  be  remembered  that  a  temperature  at  or  below  103°  does  not 
urgently  require  reduction,  since  it  is  a  grade  of  animal  heat  that  is 
safely  borne  a  few  days.  Nevertheless,  patients  with  a  temperature  of 
102°  or  103°  experience  relief  from  sponging  the  fingers,  hands,  arms, 
forehead,  neck,  and  face  with  cold  water,  to  which  vinegar  or  alcohol 
is  added.  The  higher  the  temperature  above  103°,  the  more  urgently 
is  its  reduction  required,  but  methods  should  be  employed  that  do  not 
shock  or  excite  the  child  or  weaken  the  pulse. 

Before  applying  the  water  treatment  for  the  reduction  of  temper- 
ature, the  state  of  the  patient  as  regards  his  strength  and  ability  to 
react  should  be  carefully  ascertained.  In  grave  or  so-called  malignant 
scarlet  fever  two  forms  of  hyperpyrexia  occur — namely,  the  sthenic  and 
asthenic.  The  treatment  by  water,  or  by  antipyretic  medicines  which 
may  be  proper  for  the  sthenic  cases,  may  be  injurious  for  the  asthenic, 
producing  even  fatal  collapse.  In  sthenic  cases,  although  the  tempera- 
ture may  rise  to  105°  or  higher,  and  the  patient  is  restless  or  somnolent 
and  restless  alternately,  and  delirious,  the  pulse,  though  rapid,  is  strong 
and  full ;  the  rash  has  a  bright-red  color,  and  when  removed  bv 
pressure  with  the  finger,  it  immediately  returns  when  the  pressure  is 
withdrawn.  In  such  cases  there  is  little  danger  of  producing  heart 
failure  by  the  cold-water  treatment.  In  asthenic  cases  delirium  and 
restlessness  or  somnolence  are  also  present,  but  the  rapid  pulse  is  easily 
compressed,  the  temperature  is  elevated  to  a  dangerous  degree,  the  skin 
has  a  dusky-red  color,  and  the  capillary  circulation  is  sluggish.  In 
such  cases  the  injudicious  use  of  cold  water  may  cause  such  depression 
that  the  patient  rallies  with  difficulty,  or  he  may  pass  into  a  state  of 
collapse  and  die.  Although  the  internal  temperature  is  dangerously 
high,  that  of  the  extremities  may  not  be  notably  increased,  and  they 

^  '■  Experiments  of  Mr.  Legg,"  Lond.  Path.  Soe.  Trans.,  vol.  xxiv.,  and  others. 
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are  sometimes  cool  and  livid.  Tlie  cold-water  treatment  of  such 
patients  is  pernicious,  but  hot  applications  to  the  extremities,  with 
brisk  friction,  are  grateful  to  the  patient  and  useful  in  improving  the 
circulation. 

Dr.  Currie  of  Liverpool  first  employed  water  as  a  therapeutic 
agent  in  scarlet  fever  in  the  commencement  of  the  present  century. 
When  summoned  at  the  beginning  of  a  case  he  ordered  the  patient  to 
be  stripped,  placed  in  a  bath-tub,  and  five  or  six  pailfuls  of  water  at  a 
temj)erature  of  from  68°  to  77°  Fahr.  were  thrown  over  his  body  dur- 
ing a  quarter  of  a  minute  to  one  minute.  The  patient  was  immediately 
returned  to  bed  and  wrapped  in  blankets  without  being  dried.  Keac- 
tion  generally  occurred  within  fifteen  or  twenty  minutes,  and  the  affu- 
sion was  usually  repeated  once  or  twice  in  twenty-four  hours.  When 
the  parents  objected  to  this  treatment,  and  also  when  the  attack  had 
continued  a  few  days,  he  employed  te^jid   instead  of  cool   water. 

Currie  stated  that  he  treated  in  this  manner  150  patients  between 
the  years  1801  and  1804,  always  with  a  good  result.  But  more  recent 
observations  have  shown  that  a  uniformly  good  result  is  far  from  being 
obtained  by  any  mode  of  employing  water.  Nevertheless,  through  the 
alleged  benefit  obtained  by  Dr.  Currie,  the  cold-water  treatment  of 
scarlet  fever  came  into  use,  and  it  has  been  continuously  employeil 
until  the  present  time,  often  with  benefit,  but  sometimes  with  harm, 
and  even  death.  Trousseau,  commenting  on  the  treatment  introduced 
by  Currie,  states  that  a  large  proportion  of  the  severe  cases  with  very 
hot  skin  and  marked  nervous  symptoms,  although  benefited  by  the 
cold  affusions,  nevertheless  perish  ;  and  public  opinion  is  so  averse  to 
treatment  by  cold  water  that  the  physician  who  recommends  it  is  likely 
to  be  strongly  censured.  In  order  to  avoid  censure,  Trousseau  says  : 
"  Very  well,  then,  in  place  of  giving  your  patients  cold  affusions,  give 

them  mere  lotions  of  water  at  25°  (77°  Fahr.) Let  the  patient 

be  placed  on  a  folding  bed,  and  then  let  the  entire  body,  first  the 
anterior  and  then  the  posterior  surface,  be  rapidly  wettetl  with  sponges 
soaked  in  this  water,  ....  following  the  same  rule  as  after  the  cold 
atfusion."  Trousseau  speaks  of  the  benefit  derived  from  such  treat- 
ment in  diminishing  the  "  extreme  aridity  and  stinging  heat,"  the  skin 
becoming  cooler  and  moist,  and  the  cerebral  symptoms  diminishing,  a> 
also  the  diarrhoea  and  vomiting. 

Von  Zicmssen  recommends  the  immersion  of  the  patient  in  water  at 
a  temperature  of  90°,  and  the  gradual  addition  of  cool  water  until  the 
temperature  of  the  bath  fidls  to  77°.  In  a  few  minutes  the  patient  is 
returned  to  bed  and  covered  with  bed-clothes,  when  the  temjKn-ature 
will  be  found  reduced  two  or  two  and  a  half  degrees.  If  the  patient 
complain  ol'einiliness  or  his  pulse  be  feeble,  he  should  be  immeiliately 
removed  from  the  bath  and  whiskey  or  brandy  administeretl ;  for  if 
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the  extremities  remain  oool  and  the  capilhiry  circulation  sluggisli,  col- 
lapse may  occur  or  .some  internal  inflammation  may  arise.  Ziemssen, 
like  other  physicians  of  cx[)erience,  has  discarded  the  use  of  cold  water 
it)  adynamic  cases  when  the  pulse  is  weak,  the  surface  dusky,  and  the 
capillars'  circulation  slugi^ish,  but  uses  instead  hot  or  warm  water  and 
alcohol  to  the  extremities. 

Professor  Henoch,  in  his  treatise  on  Diseases  of  Children,  Amer- 
ican edition,  says :  "  If  the  fever  continue  hi^^h,  and  the  ap})arcntly 
malignant  symptoms  described  above  develop,  the  head  should  be 
covered  by  an  ice-bag,  ....  and  the  child  placed  in  a  lukewarm 
bath,  not  nndcr  25°  R.  (88.25°  F.).  I  decidedly  oppose  cooler  baths, 
because  in  scarlatina,  which  presents  a  tendency  to  heart  failure,  cold 
may  produce  an  unexpected  rapid  collapse,  more  than  in  any  other 
affection."  In  his  more  recent  treatise,  published  by  the  New  Syden- 
liam  Society,  he  also  states  that  he  does  not  approve  of  baths  at  a  lower 
temperature  than  88°  Fahr.  He  says  that  on  several  occasions  he  has 
known  collapse  to  occur  while  patients  were  in  the  bath,  and  in  one 
instance  death  resulted. 

Dr.  K.  Reimer  of  the  Nikolasvsky  Hospital,  St.  Petersburg,  read 
an  elaborate  paper  on  scarlet  fever  at  the  Third  General  Meeting  of  the 
Russian  Medical  Men,  giving  his  observatit)ns  during  the  twenty  years 
ending  with  1888.  "^Ihe  paper  was  published  in  the  Transactions  of 
that  society.  He  states  that  he  has  examined  the  effects  of  water  in 
978  grave  or  hyperpyretic  cases  of  scarlet  fever.  Cold  compresses  to 
the  head,  neck,  chest,  and  abdomen,  and  cold  ablutions  to  other  parts, 
have  a  soothing  effect  on  the  nervous  system,  but  do  not  shorten  the 
duration  of  the  fever.  The  cold  pack  employed  in  28  cases  of  great 
nervous  excitement  was  followed  not  infrequently  by  cyanosis  and  heart 
failure.  A  cold  pack  prolonged  an  hour  or  more  sometimes  ended  in 
fatal  collapse.  The  cold  pack,  with  cold  irrigation,  employed  in  131 
cases,  was  satisfactory  as  regards  the  pulse,  circulation,  and  respiration, 
but  it  exerted  little  influence  on  the  subsequent  course  of  the  fever.  A 
tepid  bath,  employed  in  72  cases,  was  useless,  and  was  decidedly  inju- 
rious if  continued  more  than  half  an  hour,  causing  a  weak  pulse.  A 
bath  of  95°  F.,  gradually  cooled  to  81°  F.,  or  75°  F.,  employed  in  186 
eases,  caused  collapse  and  sudden  death  more  frequently  than  any  other 
hydrotherapeutic  measure.  A  cold  bath  of  from  64°  F.  to  75°  F.,  con- 
tinued from  five  to  eight  minutes,  accompanied  by  energetic  friction  over 
the  whole  body,  employed  in  363  cases,  gave  the  best  results  of  all  the 
modes  of  applying  water.  It  caused  a  decrease  of  3.6°  F.  in  the  tem- 
perature, as  well  as  improvement  in  the  pulse  and  respiration.  Dr. 
Reimer  adds  that  the  cold  bath  in  the  hyperpyretic  cases  has  a  good 
and  powerful  effect  on  the  nervous  system,  particularly  upon  the  ner- 
vous centres  that  control  the  circulation  ;  but  he  adds  that  the  proper 
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mode  of  applying  the  water  treatment  must  be  determined  by  examin- 
ing the  peculiarities  of  each  case. 

Guided  by  the  experience  of  such  men  as  Trousseau  and  Henoch, 
are  we  able  to  formulate  a  method  of  employing  water  as  an  anti- 
pyretic in  scarlet  fever  which  we  can  confidently  recommend  to  the 
profession  ?  In  all  hyperpyretic  cases  of  scarlatina,  whether  the  form 
be  sthenic  or  asthenic,  accompanied  by  either  restlessness  or  somnolence 
and  delirium,  an  ice-bag  or  its  equivalent,  a  linen  or  silk  handkerchief 
wrung  out  of  ice-water  every  five  to  ten  minutes,  should  be  constantly 
applied  over  the  head  as  long  as  the  temperature  remains  at  or  above 
103°.  The  ice-bag  should  be  about  one-third  full,  so  that  it  fits  over 
the  head  like  a  cap.  If  a  handkerchief  be  used,  the  popular  objection 
to  the  use  of  cold  may  be  in  a  measure  overcome  by  adding  one-fifth 
part  of  alcohol  to  the  water,  or,  as  Henoch  recommends,  adding 
vinegar  to  it.  At  the  same  time,  as  a  potent  means  of  abstracting 
heat,  at  least  when  the  temperature  is  at  or  over  104°,  a  similar 
application  should  be  made  around  the  neck,  and  especially  along 
its  sides.  Cold  applied  over  the  great  vessels  of  the  neck,  the  jug- 
ulars and  carotids,  promptly  abstracts  heat  from  the  blood,  while  it  di- 
minishes the  pharyngitis,  adenitis,  and  cellulitis  ;  which  is  an  important 
gain.  In  sthenic  cases,  in  which  the  extremities  have  a  pungent  heat, 
a  bright-red  color,  and  active  circulation,  the  limbs  should  be  fre<juently 
sponged  with  the  cool  lotion  containing  alcohol  or  vinegar.  If  the 
temperature  with  this  treatment  be  not  sufficiently  reduced,  the  hands 
and  forearms  may  be  immersed  in  the  lotion  while  the  patient  is  still 
in  bed,  or  a  double  thickness  of  muslin  or  linen,  frequently  wrung  out 
of  ice-wate  *,  may  be  placed  over  the  hands  and  arms.  This  treatment 
is  grateful  to  the  patient,  is  not  attended  by  any  shcx^k,  and,  continuetl 
two  or  three  hours,  it  usually  reduces  the  temperature  two  or  more 
degrees. 

In  asthenic  cases,  with  a  dusky  color  of  the  skin,  a  sluggish  capil- 
lary circulation,  coolness  of  the  extremities,  or  a  pungent  heat,  coKl 
apj>li('ations,  although  beneficial  when  applietl  to  the  head  and  neck, 
are  likely  to  be  injurious  if  applied  to  the  extremities.  On  the  other 
hand,  the  frequent  application  to  the  extremities  in  these  asthenic  cases 
of  tepid  or  hot  water,  with  brisk  friction,  as  recommended  by  Ziemssen 
and  others,  accelerates  the  flow  of  blood,  revives  the  functional  activity 
in  the  torpid  limbs,  and  is  evidently  useful.  Allowing  the  hyperpyretic 
patient  to  hold  in  the  mouth  and  swallow  pieces  of  ice  has  Ixvn  a  com- 
mon practice  for  a  h)ng  time  and  is  very  agreeable.  I  would  also  ret^- 
ommend  for  such  a  patient,  especially  when  emesis  is  ])resent  ami  the 
quantity  of  nutriment  retained  is  insufficient,  a  clyster  every  thiixl 
hour  of  ice-cold  peptouizcnl  milk  containing  one  oi'  the  sarco-peptones. 
With  proper  precautions  and  discrimination  of  cases  the  use  of  water 
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ill  tlic  \v;iv  wliicli  lias  Ixvii  (l('sci'il»c(l,  w  here  no  renal  complication  exists, 
is,  I  think,  entirely  safe.  I  di*  not  recollect  that  I  have  ever  observed 
<'olla|)se,  wliieh  has  j)re)n(li('e(l  so  many  good  observers  against  its  use, 
result ing  from  it  when  applied  in  the  manner  and  with  the  precautions 
which  1  have  mentioned. 

Aii(ij)i/rdi(',s. — The  medicinal  airents  which  have  been  most  exten- 
sively used  tor  the  reduction  of  temperature  in  scarlet  fever  until 
within  a  recent  period  are  (juinine  and  aconite.  One  of  these  is 
rei-arded  as  a  tonic,  and  the  other  is  not  actively  depressing  if  given 
in  [)roper  doses,  especially  if  combined  with  a  small  amount  of  alco- 
holic stimulant  or  digitalis.  Veratrum  viride,  the  American  hellebore, 
was  fen*  a  short  time  employed  in  this  country,  at  least  in  New  York, 
in  hvpcrpyretic  scarlet  fever,  but  those  who  prescribed  it  subsecpiently 
discarded  its  use,  since  it  is  dangerously  depressing  and  is  liable  to 
cause  collapse.  During  the  last  three  or  four  years  three  other  power- 
ful antipyretics  have  been  extensively  employed — antipyrine,  antifebrin, 
and  phenacetin.  The  time  has  arrived  when  the  exact  therapeutic  uses 
of  these  agents  should  be  ascertained.  Von  Ziemssen,^  while  he  reo- 
onunends  hydrotherapeutic  treatment  of  scarlet  fever,  expresses  the 
o[)inion  that  antipyretic  drugs  are  of  secondary  importance.  In  his 
recent  treatise  on  the  Diseases  of  Children,  published  by  the  New 
Sydenham  Society,  Henoch  states  that  if  the  fever  be  persistently  high, 
accompanied  by  drowsiness,  restlessness,  or  delirium,  he  applies  an  ice- 
bag,  gives  quinine,  7  to  15|^  grains,  or  antipyrine,  3 J  to  7|  grains,  or 
antefebrin,  li  to  4|  grains.  But  he  adds  that  antipyretic  treatment 
docs  not  succeed  in  the  really  malignant  cases.  In  the  treatment  of 
such  patients,  he  says,  "  I  have  never  seen  any  successful  result  from 
the  use  of  large  doses  of  quinine,  internally  or  subcutaneously,  and  I 
reganl  salicylate  of  sodium,  as  well  as  antipyrine  and  antifebrin,  as 
remedies  w^hich  are  dangerous  in  such  cases,  and  may  favor  the  occur- 
rence of  collapse."  Reimer,  whose  paper  relating  to  scarlet  fever,  based 
on  the  analysis  of  3640  cases,  has  already  been  alluded  to,  says  that 
quinine  employed  in  148  cases,  either  by  the  mouth,  rectum,  or  subcu- 
taneously, had  no  notable  effect  on  the  temperature  during  the  period 
of  efflorescence,  but  was  somewhat  more  efficient  in  the  period  of  defer- 
vescence. The  salicylate  of  sodium,  employed  by  him  in  431  cases, 
was  injurious  in  its  action  on  the  heart,  sometimes  causing  a  cyanotic 
hue  and  heart  failure.  Kairin,  employed  in  36  cases,  exerted  a  still 
more  injurious  action  upon  the  heart,  and  it  retarded  respiration,  w'hile 
it  had  little  influence  on  the  fever.  Thallin,  employed  in  48  cases,  was 
unreliable  and  inconstant  as  regards  its  action  on  the  temperature,  in 
some  cases  not  diminishing  it,  but  in  other  cases  rendering  it  subnor- 
mal, with  symptoms  of  collapse.  Reimer  states  that  antipyrine  was 
'  Janunberg  klinische  Vortrdge,  No.  xiv. 
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employed  in  684  cases,  without  abridging;  the  conrso  of  the  fever,  but 
it  seemed  to  enable  patients  to  cope  better  with  severe  complications. 
He  obtained  more  satisfactory  results  from  antipyrine  than  from  any 
other  antipyretic  medicine.  The  effects  of  antifebrin,  prescribed  in 
522  cases,  were  not  so  good.  It  was  more  likely  than  antipyrine  to 
cause  cyanosis  and  a  weak  pulse. 

Notwithstanding  these  adverse  opinions,  there  is,  I  think,  sufficient 
evidence  that  two  antipyretic  drugs  are  useful  in  certain  ca«es,  so  that 
they  may  be  confidently  recommended  to  the  profession.  These  medi- 
cines are  aconite  and  phenacetin.  Neither  of  them  should  probably  \ye 
given  in  cases  of  extreme  malignancy,  characterized  by  feeble  pulse, 
dusky  color  of  the  skin,  sluggish  caj)illary  circulation,  and  delirium, 
with  great  restlessness  or  coma  ;  but  in  hyperpyretic  cases  not  markedly 
adynamic  or  malignant  these  remedies  are  apparently  sometimes  useful. 
In  his  interesting  paper  on  the  treatment  of  scarlet  fever,  read  l)efore 
the  American  Pediatric  Society  in  1889,  Dr.  Fruitnight  stated  that  he 
had  records  of  63  cases  of  scarlet  fever  treated  with  aconite,  with  only 
3  deaths.  He  had  employed  antipyrine  and  antifebrin  in  a  consider- 
able number  of  cases,  but  discarded  them  on  account  of  the  symptoms 
of  cardiac  depression  and  collapse  which  they  sometimes  causetl.  Dr. 
Fruitnight  gives  a  table  of  cases  showing  the  reduction  of  temperature 
produced  by  aconite.  A  child  under  the  age  of  three  years  requires 
half  a  drop,  and  above  the  age  of  three  years  one  drop,  of  the  tincture 
of  the  aconite-root  from  every  hour  to  three  hours  in  the  commence- 
ment of  the  attack.  As  the  fever  abates  the  interval  between  the  doses 
should  be  longer.  As  stated  elsewhere,  it  is  not  necessary  to  use  the 
aconite  or  other  antipyretic  if  the  temperature  does  not  exceed  104°. 
If  there  be  asthenic  symptoms,  it  should  be  administered  with  an  alco- 
holic stimulant.  I  have  also  observed  good  results  from  phenacetin, 
administered  in  J-grain  doses  to  a  child  of  eighteen  months,  and  in 
1 -grain  doses  to  children  at  the  age  of  three  to  five  years,  every  two 
or  three  hours,  with  an  alcoholic  stimulant.  I  repeat  that  in  cases 
attended  by  marked  depression  it  should  not  be  prescribed,  or  it  should 
be  prescribed  in  small  doses,  its  effects  being  carefully  watcluxl  and  an 
alcoholic  stimulant  be  employed  at  the  same  time. 

The  Bromides. — If  the  patient  be  restless  and  delirious,  and  espe- 
cially if  he  have  jactitation,  which  is  of^en  a  forerunner  of  convulsions, 
the  bromide  of  sodium  or  potassium  should  be  prescribed  in  doses  of 
5  grains  every  two  hours  for  a  child  of  three  to  five  years.  If  tlu 
temperature  be  at  or  above  105°,  and  not  reilucetl  by  the  ci^tld-water 
treatment,  aconite  or  phenacetin  may  in  some  cases  Ix^  advantageously 
employed  at  the  same  time.  If  convulsions  otxMir,  which  in  the  com- 
mencement of  scarlet  fever  result  from  the  high  temperature  and  the 
profound  blood-poisoning,  and  at  a  later  stage  are  uraMuic,  one  of  the 
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bromides  in  large  doses,  repoiittid  every  five  or  ten  minutes,  is  an 
important  remedy,  while  measur<\^  desit^ned  to  remove  the  cause  of"  the 
convulsions  should  also  he  promj)tly  employed. 

Dif/itnUs. — Dr.  Busey,  in  his  article  on  scarlet  fever  in  the  Cijclo- 
pmlUi  of  Discdncs  of  Children,  says  :  "  Diu;italis  is  oftentimes  not  onlv 
necessary,  hut  imperatively  demanded,  and  may  be  given  in  very 
decided  doses."  Mr.  Line,  in  his  clinical  notes  based  on  1000  cases, 
published  in  the  Binninr/hmn  Medical  Review,  April,  1887,  mentions 
digitalis  among  the  useful  remedies.  Trousseau,  Von  Ziemssen,  Cadet 
de  Gassicourt,  and  West  do  not,  so  far  as  I  am  able  to  discover,  men- 
tion digitalis  among  the  remedies  for  uncomplicated  scarlet  fever,  while 
a  considerable  number  of  })hysicians — among  whom  may  be  mentioned 
Rilliet  and  Barthez  and  Eustace  Smith — recommend  its  use  for  scar- 
latinal nephritis.  Stills  and  Maisch  say  of  the  use  of  digitalis  in 
typhoid  fever :  "  Even  its  advocates  have  not  shown  that  it  abridges 
the  disease  or  lessens  its  mortality,  while  it  is  abundantly  demonstrated 
to  impair  the  digestion,  reduce  the  strength,  and  even  to  occasion  sud- 
den death.  The  use  of  digitalis  in  other  forms  of  fever  is  equallv 
unsatisfactory,  and  justifies  the  judgment  of  Traube,  that  the  true  field 
of  action  for  digitalis  is  not  fever."  The  condemnation  of  the  use  of 
digitalis  by  such  high  authorities  in  therapeutics  should  certainly  be 
thoughtfully  considered.  I  am  not  aware  that  I  have  observed  any 
decided  benefit  from  the  use  of  digitalis  in  scarlet  fever  when  uncom- 
plicated by  nephritis  or  nrsemic  symptoms,  and,  as  Ave  have  other 
important  remedies  for  every  indication,  it  should  probably  seldom  be 
prescribed  for  scarlatinal  patients  except  as  a  remedy  for  nephritis. 

Carbonate  of  Ammonium,  Aromatic  Sjni-it  of  Ammonia,  Musk,  and 
Camphor. — In  severe  cases  with  frequent  and  rapid  pulse,  in  which  ante- 
mortem  heart-clots  are  liable  to  occur,  ammonium  carbonate  is  often 
useful.  It  should  be  dissolved  in  water  and  given  in  milk  in  as  large 
doses  as  3  grains  every  hour  or  second  hour  to  a  child  of  five  years. 
It  aids  in  producing  stronger  contraction  of  the  cardiac  muscular  fibres, 
and  thus  diminishes  the  danger  of  the  formation  of  thrombi.  Ten-drop 
doses  of  the  aromatic  spirit  of  ammonia,  given  also  in  milk  or  in  sweet- 
ened water,  the  vehicle  being  in  sufficient  quantity  to  prevent  gastritis 
from  the  highly  irritating  nature  of  ammonia,  may  be  prescribed  as  a 
substitute  for  the  carbonate.  The  carbonate  of  ammonium  has  lonsr  been 
employed  as  a  cardiac  stimulant  in  scarlatina.  In  1843,  Rieckon  of 
Brussels  stated  that  in  certain  epidemics  he  had  employed  it  with  great 
success.^  Rilliet  and  Barthez  also  prescribed  it  previously  to  1861,  but 
they  state  that  it  was  most  frequently  unsuccessful  in  asthenic  cases. 
Wendt  also  previously  to  1861  recommended  it  in  combination  with 
musk.  Nevertheless,  other  good  observers  speak  doubtfully  or  dis- 
^  Journ.  des  Conn.  Med.-chir.,  1843. 
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paragingly  of  aiiuuoniuin.  IIcikicIi  says  that  he  attaches  little  import- 
ance to  carbonate  of  ammoniuin  or  to  valerian,  because  they  are  too 
weak.  Vidal^  states  that  carbonate  of  ammonium  was  recommended 
twenty-five  years  ago  as  a  remedy  in  scarlatina  and  other  infectious 
diseases,  but  that  exi)erience  has  not  confirmed  its  value.  He,  how- 
ever, highly  recommends  the  acetate  of  ammonium,  formed  by  the 
combination  of  the  carbonate  of  ammonium  with  acetic  acid,  given 
in  doses  of  15  grains  for  each  year  of  the  patient's  age.  A  solution 
of  this  drug,  known  as  spirit  of  Mindererus,  has  been  considerably 
employed  in  America.  Vidal  states  that  it  rapidly  lowers  the  tem- 
perature, and  is  most  effectual  when  employed  near  the  commence- 
ment of  the  attack.  Each  table-spoonful  of  the  spiritus  Mindereri 
contains  10  trains  of  the  carbonate  of  ammonium,  neutralized  bv 
acetic  acid.  Judging  from  my  own  experience,  and  from  what  I  can 
learn  of  the  results  obtained  from  carbonate  of  ammonium  by  others,  I 
believe  that  it  is  a  useful  remedy  as  a  cardiac  stimulant,  but  inferior  to 
the  alcoiiolic  preparations.  I  continue  to  use  it  in  certain  cases,  pre- 
scribing it,  as  stated  above,  dissolved  in  water  and  given  in  milk. 

Musk  in  doses  of  f  of  a  grain  to  3  grains  every  two  hours  was  at 
one  time  considerably  employed,  but  it  appears  to  be  inferior  in  its 
action  to  camphor.  Camphor  should  be  prescribed  in  1-  or  2-grain 
doses  every  two  hours.  It  may  be  employed  hypodermically,  as  recom- 
mended by  Henoch,  dissolved  in  five  times  its  quantity  of  rectified 
spirit  and  the  same  quantity  of  water. 

Alcohol. — Alcohol,  whether  administered  in  one  of  the  stronger 
wines,  as  sherry,  or  in  whiskey  or  brandy,  is  a  most  useful  remedy  in 
scarlet  fever,  and  is  indeed  indispensable  in  all  grave  cases  which  are 
attended  by  feeble  capillary  circulation  and  evidences  of  prostration. 
Milk  is  the  best  vehicle  for  this  agent.  Wine-whey  or  milk-punch 
should  be  given  every  hour  or  second  hour.  In  scarlet  fever,  as  well 
as  in  diphtheria,  comparatively  large  doses  are  required,  as  a  tea- 
spoonful  of  whiskey  or  brandy  every  hour  or  second  hour  lor  a  child 
of  five  years. 

In  our  remarks  on  the  treatment  of  mild  scarlet  fever  we  spoke  of 
the  importance  of  making  freciuent  non-irritating  antisojitic  aj^plications 
to  the  inflamed  fauces  and  nares.  In  cases  of  severe  or  malignant  type, 
attended  by  infiltration  and  swelling,  and  ]HM-haps  necrosis  of  the  fau- 
cial  surface,  it  is  still  more  important  that  an  antiseptic  sjtray  siiould  be 
frequently  employed,  so  as  to  destroy  all  microbes  that  are  accessible. 

During  convalescence  the  hygienic  treatment  already  descriluHl   is 

important.     Nutritious  diet  and  a  moderate  amount  ot"  al(>oholio  stinni- 

lants  are  required,  while  the  patient  is  kept  imloors  ami  protected  from 

currents  of  air  as  long  as  des(juamation   is  occurring,  which   may  be 

1  BuUetin  de  Thirap.,  (Vt,  2o,  1S90. 
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six  or  cijxlit  weeks.  More  or  less  ;iii;riiiia  is  jii'ociil  in  coiixalcscinjr 
patients,  so  that  a  mild  toiii<'  contaiiiin*^  iron  will  aid  in  rcstorinj^  the 
health.  Elixir  of"  ctdisaya-hark  and  iron,  preparations  of"  beef",  iron, 
and  wine,  or  the  li(pior  ferri  jx'ptonati  in  tea-spoouful  doses,  will  be 
found   useful    under  sueh   eireumstances. 

Complications  and  Sequelae. 

Tn  the  preceding  pages  we  liave  reconiniended  local  nieasnres 
designeil  to  diminish  or  cure  the  pharyngeal  and  nasal  catarrh,  be- 
lieving that  the  complications  and  sequelae  affecting  internal  organs, 
from  M-hich  many  patients  die,  have  in  a  considcral)le  degree  a  micro- 
bic  oi'igin  ;  and  it  is  probable,  as  we  have  already  stated,  that  the 
microbes  which  produce  this  result  are  to  a  large  extent  propagated 
from  the  fiiucial  and  nasal  surfaces.  We  have  related  in  a  preceding 
page  the  observations  of  Friinkel,  Freudenberg,  and  Hutinel,  showing 
the  presence  of  microbes  at  the  seat  of  internal  inflammations  which 
occur  as  complications  of  scarlet  fever,  and  the  probable  microbic 
origin  of  at  least  some  of  these  inflammations.  This  subject  is  so 
important  that  we  feel  justified  in  relating  the  following  additional 
observations  bearing  upon  this  matter :  In  7  cases  of  suppurative 
adenitis  Raskin  found  the  streptococcus  constantly  present.  Len- 
hartz,^  in  an  interesting  paper  on  secondary  affections  in  scarlet 
fever,  says  that  he  obtained  from  sections  of  affected  organs  a  micro- 
coccus from  which  cultures  were  made.  It  greatly  resembled  the 
erysipelas  coccus  of  Fehleisen.  Moreover,  inoculations  of  mice  made 
with  pure  cultures  of  it  produced  fatal  erysipelas.  The  bacteriological 
investiy-ations  of  Babes  in  scarlatina,  which  are  corroborative  of  those 
already  detailed,  might  also  be  related. 

Gninon  says  :  "Secondary  infection  in  this  disease  usually  occurs 
by  way  of  the  pharynx,  and  the  penetration  of  microbes  is  favored  by 
the  loss  of  epithelium,  by  the  dilatation  of  the  lymph-channels,  and  the 
recumbency."  Hence  local  antiseptic  treatment  of  the  nares  and  fauces 
is  proper  in  all  cases  as  soon  as  the  inflammation  appears,  but  it  is  espe- 
cially required  in  the  anginose  form  of  scarlet  fever,  in  which  the 
inflamed  surface  is  greatly  thickened,  is  covered  with  foul  secretions, 
and  perhaps  contains  patches  of  pseudo-membrane  or  of  necrosed  tis- 
sue. Formei'ly,  before  the  invention  of  hand-atomizers,  it  was  neces- 
sary in  making  applications  to  the  fauces  to  employ  a  brush,  probang, 
or  swab  for  those  too  young  to  use  a  gargle ;  but  hand-atomizers, 
which  are  now  in  common  use,  afford  a  quick  and  easy  method  for 
making  sueh  applications.  Four  or  five  compressions  of  the  bulb  of  an 
atomizer  are  sufficient  to  cover  the  fauces  with  the  spray.  Those  atom- 
izers with  hard  or  bulbous  tips  are  preferable,  since  those  with  sleu- 
'  Jahrb.f.  KinderheiL,  Bd.  xxviii. 
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der  metallic  points  are  likely  to  prick  the  buccal  or  fa  icial  surface  if  the 
child  resist  and  toss  the  head ;  but  this  accident  may  be  prevented  by 
directing  India-rubber  tubing  to  be  drawn  over  the  point  in  such  a 
way  as  not  to  obstruct  its  action.  For  the  local  treatment  of  the  fauces 
we  employ  and  recommend,  as  stated  in  a  preceding  page,  1  pait  of 
peroxide  of  hydrogen  and  3  or  4  of  water  every  hour,  or  even  half 
hour  when  the  patient  is  awake. 

The  following  mixture  is  also  beneficial  for  local  treatment  of  the 
fauces  when  they  are  foul  and  ofifensiv^e  from  the  exudations  and  secre- 
tions. It  should  be  applied  by  a  large  camel's-hair  pencil  every  three 
to  six  hours  : 

I^.  Acidi  carbolici,  gtt.  x  ; 

Liq.  ferri  subsulphatis,  f3iij  ; 

Glycerini, 

Aquse  purse,  da.   fsj. — M. 

Coryza. — In  the  first  days  of  scarlet  fever  the  coryza  is  slight,  and 
no  discharge  from  the  nostrils  occurs,  so  that  mild  preventive  nasal 
injections  three  or  four  times  daily  suffice.  But  before  the  termination 
of  the  malady  in  cases  of  ordinary  severity  a  nasal  discharge  usually 
supervenes,  producing  more  or  less  redness  and  excoriation  around  the 
orifice  of  the  nares.  The  coryza  is  most  severe,  and  is  attended  with 
the  greatest  amount  of  nasal  discharge  in  cases  of  the  anginose  type. 
Also  in  cases  in  which  diphtheria  supervenes  this  disease  attacks  the 
nasal  surface,  and  requires  prompt  treatment  by  sprays  or  douches.  It 
should  be  remembered  that  the  Schneiderian  membrane  is  midway  in 
sensitiveness,  as  it  is  in  location,  between  the  conjunctival  and  buccal 
surfaces,  and  is  readily  inflamed  by  irritating  applications.  Applica- 
tions made  to  it  must  be  much  milder  than  such  as  the  fiiuces  tolerate. 
They  should  always  be  applied  warm,  and  a  tea-spoonful  of  any  mix- 
ture properly  employed  is  sufficient  for  each  nostril  at  one  application. 
The  applications  should  be  made  every  two  to  four  hours,  according  to 
the  gravity  of  the  case  and  the  amount  of  the  discharge.  The  best 
instrument  for  this  purpose  is  a  small  syringe  of  glass  with  a  curvcil 
neck  and  bulbous  tip.  The  child's  head  should  be  thrown  back,  and 
the  piston  dejiressed  rapidly  so  as  thoroughly  to  wash  out  the  na-al 
cavity.  The  application  can  also  be  made  through  an  atomizer  with  a 
roimded  tip  or  a  tip  covered  by  rubber  tubing.  The  following  is  a 
useful   ))roscri])tion  : 

I^.  Acidi  borici,  .^j  ; 

Sodii  borat.,  ,^ij  ; 

Aipuo  purte,  Oj. — M. 
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ComiiH)!!  salt,  1  (liaclmi  to  1  [liiit  of"  warm  water,  has  also  been 
siK'CCSsfiilly  used,  and  recently  the  peroxide  of"  hydrogen,  1  part  to  8 
or  10  of  warm  water. 

Otitis  Media. — It  is  evident  that  the  condition  of  the  ear  should 
be  closely  observed  in  and  after  scarlet  fever.  If  the  patient  have 
earache,  considerable  relief  may  be  obtained  in  the  commencement  by 
dropping  a  few  minims  of  laudanum  and  sweet  oil  into  the  ear,  and 
covering  it  by  some  hot  application,  either  dry  or  moist,  which  will 
retain  the  heat.  A  light  bajr  containing  heated  table  salt  or  drv  and 
hot  chamomile-flowers  will  answer  the  purpose.  Water  as  hot  as  can 
be  well  tolerated  dropped  into  the  ear  or  allow'cd  to  trickle  from  a 
fountain  syringe,  so  as  to  fill  the  ear,  is  also  very  beneficial  in  allaying 
the  pain.  A  4  per  cent,  solution  of  nitrate  of  cocaine,  with  an  equal 
quantity  of  laudanum,  dropped  into  the  ear  will  often  give  considerable 
relief.  If  the  hot  applications  are  not  well  borne,  Dr.  C.  H.  May 
recommends  applying  a  long  and  narrow  ice-bag  immediately  behind 
the  auricle  and  extending  under  and  in  front  of  the  ear,  so  as  to  cover 
the  temporo-maxillary  region,  and  at  the  same  time  instilling  into  the 
ear  hot  salt  water  (3j  to  Oj)  to  which  laudanum  or  cocaine  is  added. ^ 
Dr.  ]May  also  states  that  antipyrine  in  large  doses  is  useful  in  reliev- 
ing the  pain.  If  the  pain  be  not  quickly  relieved,  a  leech  should  be 
applied  at  the  base  of  the  tragus.  O.  D.  Pomeroy,  an  experienced 
anrist  of  New  York,  says:  "Leeching,  employed  at  the  right  time, 
rarely  fails  to  subdue  the  pain  and  inflammation.  The  posterior  face 
of  the  tragus  is  ordinarily  the  best  place  for  applying  the  leech,  but  it 
may  be  applied  in  front  of  the  ear  or  behind,  wherever  the  tenderness 
on  pressure  is  greatest.  In  ray  opinion,  paracentesis  may  frequently  be 
rendered  unnecessary  by  the  timely  use  of  one  or  two  leeches  applied 
to  the  meatus." 

If  the  otitis  continue,  as  shown  by  pain  in  the  ear,  of  which  children 
old  enough  to  speak  bitterly  complain,  and  which  causes  those  too  young 
to  speak  to  press  their  fingers  into  or  against  their  ears,  this  inflamma- 
tion should  not  be  neglected,  as  it  may  involve  serious  consequences. 
Multitudes  of  children  have  had  permanent  impairment,  or  even  loss, 
of  hearing,  with  caries  or  necrosis  of  the  walls  of  the  middle  ear  and 
of  the  mastoid  cells,  which  might  have  been  prevented  by  prompt  and 
skilful  management  of  the  ear  in  the  early  stage  of  the  inflammation. 
If,  therefore,  the  otitis  continue  without  mitigation  of  pain  after  the 
foregoing  measures  have  been  employed,  paracentesis  of  the  drumhead 
is  probably  required.  The  following  directions  for  performing  this  ope- 
ration, which  will  be  useful  to  country  practitioners  who  may  not  be 
able  to  obtain  the  assistance  of  a  specialist,  are  furnished  by  Dr. 
Pomeroy  :  "  The  forehead  mirror  should  be  worn,  in  order  to  leave 
1  Pediatric  Section  of  the  X.  Y.  Acad,  of  Med.,  March  14,  18S9. 
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the  hand  free  to  operate  by  either  artificial  light  or  dayliglit.  A  good- 
sized  speculum  is  introduced  into  the  meatus.  Then  an  ordinary  broad 
needle,  about  one  line  in  diameter,  with  a  shank  of  about  two  inches, 
such  as  oculists  use  for  puncturing  the  cornea,  should  be  held  between 
the  thumb  and  fingers,  lightly  pressed,  so  as  not  to  dull  delicate  tactile 
sensibility.  The  part  being  well  under  light,  the  most  bulging  portion 
of  the  membrane  should  be  lightly  and  quickly  punctured  with  a  xery 
sligiit  amount  of  force.  The  posterior  and  superior  portion  of  the 
membrane  is  the  most  likely  to  bulge.  The  chordae  tympani  nerve 
ordinarily  lies  too  high  up  to  be  wounded.  The  ossicles  are  avoided  by 
selecting  a  posterior  portion  of  the  membrane.  After  puncture  the  ear 
should  be  inflated  by  an  ear-bag  whose  nozzle  is  inserted  into  a  nostril, 
both  nostrils  being  closed,  so  as  to  force  the  fluid  from  the  tympanum. 
The  puncture  may  need  to  be  repeated  at  intervals  of  a  day  or  two, 
provided  that  the  pain  and  bulging  return." 

Albert  H.  Buck  of  New  York,  in  an  instructive  paper  read  before 
the  International  Medical  Congress  in  1876,  writes  as  follows  of  para- 
centesis of  the  membrana  tympani  in  scarlatinous  otitis  :  "  In  this  one 
slight  operation,  which  in  itself  is  neither  dangerous  nor  very  painful, 
lies  the  power  to  prevent  the  whole  train  of  disagreeable  and  dangerous 
symptoms."  Buck  relates  the  following  example :  A  child  of  three 
years  had  complained  of  earache  about  twenty-four  hours.  "  Toward 
morning,"  says  he,  "  I  was  sent  for,  as  the  pain  had  become  con- 
stant  An  examination  with  the  speculum  and   reflected  light 

showed  an  oedematous  and  bulging  membrana  tympani  (posterior  half), 
the  neighboring  parts  being  very  red,  though  as  yet  but  little  swollen. 
In  the  most  prominent  portion  of  the  membrane  I  made  an  incision 
scarcely  three  millimetres  (one-tenth  inch)  in  length,  and  involving 
simply  the  different  layers  of  the  membrana  tympani.  This  was 
almost  immediately  followed  by  a  watery  discharge  (without  the  aid 
of  inflation),  which  ran  down  the  child's  cheek.  At  the  end  of  three 
or  four  minutes  the  child  had  ceased  crying,  and  in  less  than  a  quarter 
of  an  hour  she  was  fast  asleep.  At  first  the  discharge  was  very  abiui- 
dant,  and  mainly  watery  in  character,  but  it  steadily  diminished  in 
quantity  and  became  thicker,  till  finally,  on  the  fourth  day,  it  ceasiMl 
altogether.  On  the  tenth  day  the  most  carefid  examination  oi'  the  car 
could  not  detect  any  trace  of  either  the  inflammation  or  the  artificial 
o|)cning.  The  ear  had  probably  been  savcil  from  idceration  o(  the 
drum  membrane,  long-continued  suppiwative  otitis,  and  j)crhaps  perma- 
nent impairment  of  hearing." 

When  an  opening  has  been  made  in  the  membrana  tynqnmi, 
either  by  incision  or  idceration,  it  is  advisable  in  some  instamx^s  to 
inflate  the  tympanum  l)y  Politzer's  method,  wliieh  has  Ixvn  alluded  to 
above.     The  noz/le  attached  to  an  India-rubber  bair  is  introtluceil  into 
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the  nostril  on  the  aU'ectcd  side,  and  both  nostrils  are  eompressed  against 
it.  The  patient  tills  his  month  with  water,  which  he  swallows  at  a 
given  signal,  as  after  the  words  o)ie,  two,  three,  sptjken  by  the  o})erat()r. 
Dnring  the  act  of  swallowing,  w  liidi  opens  the  Eustachian  tube,  the  rub- 
ber bag  is  forcibly  compressed,  whith  forces  the  air  along  the  tube  into 
the  middle  ear,  and  liicilitates  the  escape  of  the  pent-up  secretions  in  the 
tympanic  cavity.  Dr.  May  recommends  cleansing  the  nostrils  and 
pharynx  with  a  warm  solution  of  common  salt,  one  drachm  to  the 
pint,  before  the  use  of  Politzer's  bag. 

If  the  otitis  have  continued  unchecked  by  treatment  until  the 
secretions  within  it,  after  days  and  nights  of  suffering,  have  escaped  by 
ulceration  through  the  drundiead,  the  opportunity  for  prompt  and  cer- 
tain cure  is  passed.  Still,  the  patient  under  these  circumstances  may 
soon  recover,  or  there  may  be  the  other  alternative,  in  which  the  ear  is 
badly  damaged  and  chronic  inflammation,  established  in  the  walls  of  the 
tympanum,  gives  rise  to  an  offensive  and  protracted  otorrhoea.  In  this 
state  of  the  ear  internal  remedies  should  be  prescribed,  such  as  sur- 
geons employ  in  suppurative  inflammation  of  bones  occurring  in  other 
parts  of  the  system.  Cod-liver  oil  and  syrup  of  the  iodide  of  iron  are 
required,  especially  by  patients  of  the  strumous  diathesis,  the  object 
being  to  promote  a  more  healthy  state  of  the  system,  so  as  to  prevent 
extension  of  the  inflammation  and  facilitate  the  healing  process.  Car- 
bolized  lotions,  as  the  following,  syringed  warm  into  the  ear  in  which 
there  is  otorrhoea,  are  useful  in  promoting  cleanliness  and  increasing 
the  comfort  of  the  patient : 

^!,.  Acidi  carbolici,  3ss  ; 

Glycerini,  f  5ij  ; 

Aquse,  foiv. — M. 

But  a  safe,  painless,  and  effectual  agent  for  local  treatment  has  been 
discovered  in  boric  acid,  by  the  use  of  which  the  discharge  quickly 
diminishes,  and  the  condition  of  the  ear  more  certainly  and  rapidly 
improves  than  by  the  use  of  the  carbolized  lotions : 

^s.  Acidi  borici,  jiiss ; 

Glycerini, 

Aqufe,  ad.  fsj. — M. 

Sig.  Instil  sufficient  to  fill  the  external  ear  three  or  four  times  daily. 

Before  the  instillation  is  made  the  ear  should  be  cleaned  by  syring- 
ing slowly  with  a  wine-glassful  of  water,  to  which  half  a  tea-spoonful 
of  boric  acid  has  been  added,  and  the  ear  is  then  dried  by  pressure 
with  a   napkin.     Some    aurists    employ    finely-triturated    powder    of 
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boric  acid  dusted  into  the  car.  The  patient  lies  upon  the  side  with 
the  affected  ear  uppermost.  By  means  of  a  scoop  made  of  stiff  pai)er 
or  the  segment  of  a  quill  as  much  of  the  powder  is  introduced  into  the 
ear  as  will  cover  a  five-cent  piece.  By  moving  the  ear  it  descends  to 
the  drumhead. 

The  following  astringent  has  also  been  employed  with  good  effect 
for  the  otorrhoea  resulting  from  scarlet  fever,  as  also  in  that  from 
other  causes : 

I|i.  Zinci  sulphatis, 

Aluminis,  aa.  gr.  v  ; 

Aquae  purse,  foj. — ^I. 

A  few  minims  of  this  should  be  dropped  into  the  ear,  or  if  the  ear 
be  sensitive  and  painful  5  drops  should  be  added  to  a  tea-spoonful  of 
warm  water  and  dropped  or  syringed  into  the  ear.  But  in  protracted 
otorrhoea  with  granulations,  which  does  not  yield  to  the  above  treat- 
ment, aurists  have  successfully  employed  iodoform  or  its  modified  form, 
aristol.  The  ear  should  first  be  thoroughly  cleansed  by  syringing  with 
warm  water  and  dried,  and  iodoform,  to  which  a  little  balsam  of  Peru 
is  added  to  mask  the  disagreeable  odor,  or  aristol,  should  be  presse<^l 
d(jwn  to  the  bottom  of  the  auditory  canal  by  any  convenient  instrument. 
It  is  anodyne,  astringent,  and  disinfectant,  and  should  be  employed  in 
a  dry  state  in  considerable  quantity. 

The  sequelae  of  otitis  media,  such  as  granulations  sprouting  out 
from  the  drumhead,  some  of  which  may  be  of  large  size  and  are 
known  as  polypi,  may  require  treatment  by  the  aurist.  A  polypus  may 
sometimes  be  removed  by  the  forceps,  or,  better,  by  the  snare.  Polypi 
not  large  and  favorably  located  can  sometimes  be  cured  by  an  astrin- 
gent powder,  as  iodoform,  sulphate  of  zinc,  or  alum,  or  by  applying 
the  liquid  subsulphate  of  iron,  considerably  diluted.  The  otitis  externa 
produced  by  the  irritating  discharge  which  flows  from  the  middle  ear 
soon  disajipcars  when  the  flow  ceases. 

Cellulitis,  Adenitis. — Since  the  inflammation  of  the  connective 
tissue  and  the  lymphatic  glands  of  the  neck  originates  to  a  great  extent 
from  tlie  foul  secretions  and  the  inflammation  of  the  fiiuces,  the  disin- 
fectant sprays  for  the  fauces  recommendal  above  should  be  pei"sever- 
iugly  used.  Cool  applications  around  tlie  neck  should  be  at  first 
employed,  and  the  following  ointment  should  be  frequently  applied : 

^.  Plumbi  iodidi,  oj  ; 

Ijanolin,  .^j. — M. 

If  the  swelling  produced  by  the  adenitis  and  cellulitis  be  red  from 
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tlio  intensity  of  tlic  inflnnniKitlon,  and  very  painful,  suppuration  i.s, 
ju-cording-  to  my  observations,  incvital^le,  and  a  poultice  of  flaxseed  or 
slippery  elm  will  hasten  suppuration  and  give  most  relief.  But  if  the 
swelling  be  less  acute,  undergoing  little  change  from  day  to  day,  the 
above  ointment,  constantly  a])])lied  upon  muslin  or  linen,  will  in  many 
cases  cause  its  gradual  abs(jrption  and  disappearance.  In  subacute  cases 
attended  by  considerable  tumefaction  the  constant  employment  of  this 
ointment  has,  in  my  practice,  produced  better  results  than  any  other 
mode  of  treatment. 

Nephritis. — This  is  a  very  important  and  common  complicati(jn 
and  secpiel  of  scarlet  fever.  It  usually  commences  in  the  declining 
period  or  during  convalescence  in  mild  as  well  as  in  severe  cases.  It  is 
sometimes  slight,  producing  but  little  aggravation  of  symptoms,  but  in 
other  instances  it  changes  the  prognosis,  causing  death  in  cases  which 
seemed  to  be  favorable  prior  to  its  occurrence.  The  presence  of  albumin 
in  the  urine — which  not  in  all  instances,  but  as  a  rule,  indicates  the 
occurrence  of  nephritis — is  more  common  in  some  epidemics  than  in 
others.  Mr.  Thomson '  states  that  albumin  occurred  in  60  per  cent. 
of  180  cases.  Microscopical  examinations  also  revealed  in  most  of 
these  cases  the  presence  of  casts  and  blood-cells.  Heidenhain  finuid 
albumin  in  80  per  cent,  of  the  scarlatinous  cases  examined  by  him. 
On  the  other  hand,  Charles  West  discovered  albumin  in  only  4  i)er 
cent,  of  the  patients  in  one  epidemic.  It  commenced  most  frequently 
at  the  end  of  the  first  or  in  the  second  week.  Atkinson,^  says  in 
some  epidemics  albuminuria  is  present  in  70  per  cent,  of  the  cases, 
and  in  other  epidemics  not  more  than  5  per  cent,  have  albuminous 
urine.  He  makes  the  remarkable  statement  that  Jaccoud  has  not 
seen  a  case  of  scarlatinal  nephritis  in  fifteen  years,  and  that  he  (Jac- 
coud) attributes  the  absence  of  this  complication  largely  to  the  use  of 
a  milk  diet.  Certainly,  in  Xew  York  City,  so  far  as  my  observations 
extend,  in  every  epidemic  of  considerable  extent  a  daily  examination 
of  the  urine  after  the  first  few  days  reveals  the  presence  of  albumi- 
nuria in  some  cases,  the  proportion  aifected  varying  in  different 
epidemics. 

The  London  Lancet,  Xov.  26, 1887,  states  that  the  statistics  of  3000 
cases  of  scarlet  fever  admitted  into  the  London  institutions  showed  a 
death-rate  of  7  per  cent.  Albuminuria  in  an  appreciable  quantity  and 
for  a  considerable  time  occurred  in  15  to  20  per  cent,  of  the  cases ;  83 
scarlet-fever  patients  died  in  two  of  the  hospitals,  and  some  form  of 
kidney  disease  was  responsible  for  this  result  in  12  per  cent,  of  the 
deaths. 

AxATOMiCAL  Characters. — Dr.   William   H.    "Welch,  the  pro- 

1  British  Med.  Jcnim.,  Xov.  14,  1885. 

*  International  Journ.  of  Med.  Sci.,  Julv,  1886. 
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fessor  of  pathology  in  the  Johns  Hopkins  University,  in  answer 
to  a  question  of  mine,  wrote  as  folhiws  in  a  note  hearing  the  date 
of  Sept.  16,  1891:  "In  regard  to  the  renal  complications  of  scar- 
latina, we  have  probably  to  distinguish  the  moderate  transitoiy  albu- 
minuria accompanying  the  early  stages  and  the  height  of  the  disease 
from  the  genuine  scarlatinal  or  post-scarlatinal  nephritis.  The  former 
is  probably  associated  only  with  such  parenchymatous  changes  as  accom- 
pany many  acute  infectious  fevers,  and  is  not  a  genuine  nephritis.  The 
latter  is  in  most  cases  a  glomerulo-nephritis,  with  a  varying  amount  of 
interstitial  change  in  the  form  of  small-celled  infiltration.  "Whether 
the  genuine  scarlatinal  glomerulo-nephritis  is  caused  by  the  specific 
virus  of  scarlatina  or  by  some  complicating  secondary  organism  is 
not  settled." 

Dr.  Francis  Delafield  of  New  York,  who  has  made  manv  micro- 
scopical  examinations  of  inflamed  kidneys,  says  of  acute  exudative 
nephritis  that  it  sometimes  occurs  as  a  complication  of  scarlatina,  as 
well  as  of  several  other  diseases,  which  he  enumerates.  He  states  that 
it  has  the  characters  of  an  exudative  inflammation.  The  liquor  san- 
guinis and  the  red  and  white  blood-cells  escape  from  the  renal  vessels 
into  the  tubules.  "Swelling  or  necrosis  of  the  renal  epithelium  and 
changes  in  the  glomeruli "  may  also  occur.  In  severe  cases  resulting 
fatally  "  we  find  the  kidneys  large  and  smooth,  the  cortex  thick  and 
white,  or  white  mottled  with  red,  or  the  entire  kidney  intensely  con- 
gested. If  the  stroma  is  infiltrated  with  serum,  the  kidney  is  succu- 
lent and  wet ;  if  the  number  of  pus-cells  is  very  great,  there  will  be 
little  whitish  foci  in  the  cortex."  The  tubal  epithelium  is  sometimes 
swollen  and  opaque.  Hyaline  cylinders  identical  with  the  casts  are 
found  in  the  convoluted  tubes,  and  more  abundantly  in  the  straight 
tubes,  along  with  irregular  masses  formed  from  the  exuded  blood- 
plasma.  In  the  tubes  are  also  red  and  white  blood-cells.  The 
glomeruli  exhibit  important  changes.  They  become  larger  and  more 
opaque,  "due  to  the  swelling  and  growth  of  the  cells  on  and  in  the 
capillaries,"  for  the  glomerular  capillaries  in  their  normal  state  are 
covered  on  their  outside  by  nucleated  cells,  and  flat  cells  line  their 
inner  surfaces  in  places,  not  continuously.  On  account  of  thesr 
cellular  changes  the  individual  capillaries  in  the  glomerulus  become 

indistinct,  but  "the  main  divisions  of  the  tufts  are  visible In 

very  severe  cases  the  growth  of  the  cells  on  the  tut\s  is  so  considerable 
that  they  form  large  masses  of  cells  between  the  glomerulus  and  its 
capsule.  The  walls  of  the  arteries  in  the  kidneys  may  be  thickened 
by  a  swelling  of  their  muscular  coats."  Acute  exudative  nephritis 
may  be  fatal,  even  rapidly,  but  in  general  those  who  recover,  recover 
completely.  The  structural  changes  enumerated  above  arc  more 
markal  in  the  cortex  than  in  other  parts  of  the  kidney. 
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Aode  Diffuse  Nephritis. — Dr.  nchiliclil  >;iys,  in  ic^anl  to  tliis  dis- 
ease:   "It  is   one  of  tiie  t'ornis  of"  scarlatinal   nt'})liritis Tiie 

kidneys  are  large,  at  first  sinootii,  later  sometimes  a  little  roughened ; 
the  cortical  portion  is  thick,  white,  or  mottled  with  yellow  or  red,  or 
congested  ;  the  pyramids  are  red.  In  these  kidneys  we  find  the  same 
lesions  as  have  been  described  as  belonging  to  exudative  nephritis,  but 
with  two  additional  changes — changes  which  are  found  in  the  earliest 
stages  of  the  inflammation,  and  which  give  the  characteristic  stamp 
to  the  lesion:  first,  a  growth  of  connective  tissue  in  the  stroma;  sec- 
ond, a  growth  of  the  capsule-cells  of  the  glomeruli.  These  changes 
do  not  involve  the  whole  of  the  kidney,  but  symmetrical  strips  or 
wedges  in  the  cortex  which  follow  the  line  of  the  arteries.  These 
wedges  are  small  or  large,  few  or  numerous,  regular  or  irregular,  in 
the  different  kidneys.  But  in  eveiy  wedge  we  find  the  same  general 
characters :  one  or  more  arteries,  of  which  the  walls  are  thickened ; 
glomeruli  belonging  to  these  arteries,  with  a  large  growth  of  cajDsule- 
cells  compressing  the  tufts ;  a  growth  of  new  connective  tissue  in  the 

Fig.  4. 


Acute  Difftise  Nephritis  in  Scarlatina  (Delafield  and  Prudden). 

a,  Swollen  capsular  epithelium;  ft,  proliferation  of  tuft-cells;  c,  compressed  tuft;  A.  swollen  stroma  infil- 
trated with  cells;  e,  dilated  convoluted  tubules;  g,  sw^oUen  epithelium  peeling  off;  h,  hyaline  casts. 

stroma,  around  and  parallel  to  the  arteries.  Between  the  wedges  we 
find  at  first  only  the  changes  of  exudative  nephritis ;  later,  a  diffuse 
growth  of  connective  tissue.  If  the  nephritis  is  of  acute  type  and 
recent,  the  new  tissue  between  the  tubes  consists  largely  of  cells ;  if 
the  nephritis  is  of  subacute  type  and  longer  duration,  the  tissue  is 
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denser  and  has  more  basement  substance.  Where  the  growth  of  the 
new  tissue  is  abundant  the  tubes  become  small  and  atrophied.  The 
exudation  from  the  blood-vessels  is  very  considerable,  so  that  the  urine 
contains  largo  quantities  of  albumin,  many  casts,  and  red  and  white 
blood-cells.'" 

The  nephritis  complicating  and  following  scarlet  fever  is  frequently 
more  dangerous  than  the  primary  disease.  A  clear  appreciation  of  its 
therapeutic  requirements  is  important,  since  by  judicious  treatment 
many  recover  who  would  inevitably  be  sacrificed  by  improper  meas- 
ures. The  family  should  be  informed  that  the  danger  from  scarlet 
fever  does  not  cease  with  the  decline  of  the  eruption,  and  that  the 
kidneys  may  become  seriously  affected  when  the  patient  is  in  other 
respects  fully  convalescent.  The  presence  of  albumin  in  the  urine, 
which  is  readily  detected,  is  commonly  believed  to  be  sufficient  evi- 
dence of  the  occurrence  of  nephritis.  But  we  have  seen,  from  the  note 
from  which  I  have  quoted,  that  Professor  Welch  expresses  the  opinion 
that  there  is  an  albuminuria  of  short  duration  due  to  slight  and  transient 
parenchymatous  changes  in  the  kidneys,  not  nephritis,  and  the  late 
Professor  Austin  Flint  wrote  as  follows  :  "  Transient  slight  albuminuria 
occurs  in  scarlet  fever,  as  in  various  other  affections,  without  denoting 
renal  disease."  ^  This  transient  and  slight  albuminuria  without  nephri- 
tis occurs  during  the  height  of  scarlet  fever,  when  the  tem})erature  is 
elevated  and  the  patient  is  seriously  sick  in  other  respects  than  as 
regards  the  urinary  apparatus.  Owen  Fowler,  in  his  remarks  on 
2000  cases  of  scarlet  fever  occurring  in  four  years  in  the  London 
Fever  Hospital,  states  that  albuminuria  was  sometimes  due  to  the 
high  temperature.^  The  albuminuria  which  results  from  acute  diffuse 
nephritis,  and  indicates  its  presence,  occurs  for  the  most  part  when  the 
scarlatina  is  abating  or  has  abated,  and  it  continues  as  a  sequel.  Unlike 
the  transient  albuminuria  alluded  to  by  Professors  Welch  and  Flint,  it 
is  attended  by  the  presence  of  more  or  fewer  blood-cells  and  casts  in  the 
urine. 

The  cause  of  scarlatinal  nephritis  is  an  interesting  subject  for  inves- 
tigation. Professor  Flint  says  :  "  It  is  an  inijiortant  question  whether 
this  sequel  proceeds  exclusively  or  chiefly  from  an  agency  pertaining 
intrinsically  to  scarlatina,  or  whether  it  depends  on  extrinsic  cause-, 
such  as  the  action  of  cold."  ■*  INIr.  Thomson '  quotes  the  opinion  of  Mr. 
Dickenson,  that  only  a  small  proportion  of  the  cases  of  scarlatinal 
nephritis  are  due  to  taking  cold.  Professor  Wolcli,  whom  wo  ha\' 
already  quoted,  says  that  the  question  is  not  sottlt^l  whether  the  si-ar- 
latinal  glomerulo-nophritis  is  "  caused  by  the  specific  virus  of  scarlatina 

*  Handbook-  of  Palli.  Aiwl.  and  HistoL,  Delaficld  aiul  rnuldon.  Now  York,  1889. 

*  Practice  of  Mtdicinc,  p.  1055.  '  Brit.  Med.  Journ.,  Nov.  14,  ISSo. 
•»  Ibid.,  p.  870.                                                    »  Loc.  cit. 
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or  by  suiiiu  complicating  sccoiidarv  organism,"  considering  it  admitted 
that  it  is  caused  by  one  or  the  other;  in  (jther  words,  that  it  is  due 
to  a  microbe. 

We  are  prepared,  iVum  the  consideration  of  other  internal  inflam- 
mations occurring  as  complications  or  sequelae  of  scarlet  fever,  to  accept 
the  theory  that  the  cause  of  the  nephritis  pertains  "  intrinsically  to 
.scarlet  fever"  in  certain  cases,  and  that  in  these  eases  it  is  mierobic. 
We  have  seen  that  bacteriologists  have  discovered  microbes,  the 
streptococci  predominating,  at  the  seat  of  inflammation  in  the  otitis, 
arthritis,  pleuritis,  pneumonia,  pericarditis,  and  endocarditis  complicat- 
ing scarlet  fever.  Moreover,  we  have  stated  elsewhere  that  in  13  of 
14  cases  of  albuminuria  and  oedema  occurring  in  scarlatinal  nephritis, 
it  is  reported  that  Babes  found  the  streptococcus  either  alone  or  asso- 
ciated with  the  pneumococcus  of  Talamon-Friinkel  in  the  kidneys. 
Nevertheless,  it  is  well  known  that  nearly  all  writers  on  nephritis 
occurring  independently  of  scarlet  fever  regard  taking  cold  as  the  most 
important  factor  in  producing  it,  and  from  the  observation,  extending 
through  many  years,  of  cases  of  scarlatinal  nephritis,  it  has  seemed  to 
me  that  those  who  are  in  bed  or  in  a  warm  room  until  the  acute  symp- 
toms have  abated,  and  are  carefully  housed  or  warmly  clothed  during 
the  period  of  desquamation,  are  more  likely  to  escape  the  nephritis  than 
are  those  who  are  early  and  carelessly  exposed  to  currents  of  air  or  out- 
door weather.  ^Moreover,  as  I  have  had  opportunities  to  observe,  the 
mildest  cases  of  scarlet  fever,  in  which  the  system  is  so  slightly  aff'ected 
that  the  presumption  is  strong  that  the  kidneys  cannot  be  injured  by 
the  direct  action  of  the  poison  or  by  mierobic  agency,  nevertheless  are 
liable  to  contract  nephritis  if  early  and  injudiciously  exposed  to  out- 
door weather.  Thus  I  recall  to  mind  a  case  of  severe  scarlatinal 
nephritis  which  occurred  in  the  favorable  season  of  midsummer,  and 
was  nearly  fatal  from  eclampsia.  The  parents  at  first  said  that  the 
child  had  not  had  scarlet  fever,  but  finally  said  that  it  had  had  a  rash 
two  weeks  previously,  which  they  supposed  was  due  to  the  summer 
heat,  and  during  the  continuance  of  which  it  played  every  day  in  the 
open  air.  The  frequency  of  nephritis  after  very  mild  attacks  of  scarlet 
fever  has,  I  think,  been  correctly  attributed  to  the  fact  that  such  cases 
are  carelessly  treated  as  regards  exposure  to  the  weather. 

What  are  we  to  infer  from  these  facts  ?  It  seems  to  me  that  in 
many  cases,  especially  in  those  of  a  severe  type,  the  glomerulo-nephritis 
is  caused  by  the  action  of  microbes,  and  that  the  proofs  of  this  are  suf- 
ficient, as  we  have  elsewhere  stated,  to  justify,  as  a  means  of  preventing 
the  renal  inflammation,  the  frequent  disinfection  by  non-irritating  but 
efficient  antiseptic  sprays  or  irrigation  of  the  nasal,  post-nasal,  and  fau- 
cial  surfaces  from  the  earliest  possible  moment.  I  need  not  here  repeat 
what  I  have  stated  elsewhere  in  regard  to  the  kind  of  antiseptic  which 
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will  probably  be  most  serviceable,  for  the  same  antiseptic  treatment 
which  we  rely  on  for  preventing  the  superficial  inflammations,  as  the 
adenitis  and  cellulitis,  will  probably  be  successful  in  preventing  the 
more  serious  and  deeper-seated  renal  inflammation  if  the  theory  of  the 
microbic  origin  of  the  latter  be  correct,  even  if  the  nephritis  have  com- 
menced. I  must  state  my  belief  that  disinfection  of  the  nasal,  post- 
nasal, and  pharvngeal  surfaces  should  be  employed  daily  as  long  as 
they  exhibit  tlic  inflammatory  appearance. 

But  since  clinical  observations  justify  the  belief  that  exposure 
to  cold  causes  the  nephritis  in  certain  cases,  as  it  is  known  to 
cause  nephritis  occurring  independently  of  scarlet  fever,  the  patient 
should  be  kept  in  bed  during  the  scarlet  fever,  however  mild 
it  may  be,  and  in  a  comfortable  and  warm  temperature  during  the 
three  or  four  weeks  of  desquamation.  The  physician  should  never 
discharge  a  scarlatinous  patient,  although  his  health  is  apparently 
entirely  restored,  without  one  or  more  examinations  of  his  urine  at  his 
last  visits.  When  his  visits  cease  the  nurse  should  be  instructed  to 
make  the  examinations  by  heat  and  nitric  acid  twice  weekly  during  the 
ensuing  month,  and  if  any  evidence,  hoAvever  slight,  appear  that  the 
kidneys  are  involved,  the  physician  should  be  notified,  in  order  that 
appropriate  treatment  may  be  immediately  commenced.  Early  and 
correct  treatment  of  the  nephritis  is  attended  by  much  better  results 
than  delayed  treatment,  and  many  more  patients  are  doubtless  now 
saved  than  in  former  times,  when  little  attention  was  given  to  the  state 
of  the  kidneys  until  dropsy  or  other  prominent  symptoms  appeared. 
I  have  found  no  mother  or  nurse  so  ignorant  that  she  could  not  prop- 
erly employ  the  tests  of  nitric  acid  and  heat;  and  if  she  be  solicitou> 
for  the  welfare  of  the  child,  she  will  not  hesitate  to  carry  out  the 
directions,  and  notify  the  physician  if  the  tests  employed  produce  the 
least  cloudiness  or  turbidity  of  the  urine. 

The  patient,  as  soon  as  nephritis  begins,  should  be  put  to  be<l  in  a 
room  of  warm  and  equable  temperature  (72°  F.  to  75°  F.).  His  diet 
should  be  liquid,  consisting  of  milk,  farinaceous  food,  and  a  modenu. 
quantity  of  animal  broths.  He  may  drink  liquids  freely,  es|Hx-ially 
water  not  too  cool,  to  which  spiritus  a^theris  nitrosi  is  added.  Tf  tliere 
be  marked  prostration  from  the  primary  disease,  alcoholic  stimulant- 
should  be  alh)wed. 

The  indications  of  treatment  are  to  relieve  the  hyperaMuic  kidnc\  - 
by  diaphoresis  and  purgation,  and  wlicn  this  is  effected  to  increase  thf 
(juantity  of  urine,  which  is  usually  diminished,  and  thus  eliminate  that 
poisonous  product,  urea,  which  is  the  cliief  noxious  principle  generntiHl 
in  the  system  in  tliis  disease.  To  produce  diaphoresis  the  patient 
should  be  immersed  in  a  warm  bath  at  about  the  teni]>erature  of  the 
body  (98°  to  100°),  in  which,  if  he  be  quiet  and  et^mfortable,  he  should 
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remain  from  filh'cii  (o  twenty  niiiuitcs,  hut  a  .shorter  time  if  restless 
and  iVitjjlitiMiod  by  tlie  water;  alter  whieli  he  should  be  plaeed  in  a 
warm  bed  and  well  eovered  by  blankets.  If"  perspiration  result,  the 
bath  has  been  useful,  and  it  may  be  employed  in  grave  cases  two  or 
three  times  daily.  If  ])erspii-ation  do  not  result,  it  may  be  produeed 
bv  surrounding-  the  body  by  hot  air,  either  dry  or  moist.  Hot  air  may 
be  produced  by  burning  alcohol  in  a  thin  layer  uj)on  a  plate  under  a 
chair  upon  which  the  ])atient  sits  surrounded  by  a  blanket,  or  he  may 
be  covered  in  bed  and  the  hot  air  introduced  under  the  bed-clothes.  In 
New' York  City  a  convenient  apparatus  is  used  for  this  puq^ose,  con- 
sisting of  a  small  sheet-iron  pipe  enclosed  in  a  small  box  of  the  same 
material.  The  box  is  in  the  form  of  a  trunk,  with  a  handle  for  con- 
venience in  carrying,  and  the  lower  end  of  the  pipe,  which  extends 
nearly  to  the  floor,  contains  an  alcohol  lamp.  Hot  moist  air  may  be 
produced  by  placing  bottles  of  hot  water  surrounded  by  towels  wrung 
out  of  water  against  the  body  and  limbs  of  the  patient,  who  is  suitably 
covered  in  bed.  The  steam  arising  from  them  and  enveloj)ing  the 
body  and  limbs  produces  a  j)rompt  sudorific  effect.  There  is  in  use  in 
New  York  City  a  convenient  apparatus  for  generating  steam  in  the 
treatment  of  these  and  other  cases  requiring  diaphoresis.  It  consists 
of  a  cylinder  pierced  with  holes  for  the  admission  of  air,  and  contain- 
ing a  spirit  lamp,  over  which  is  a  pan  or  pail  holding  a  little  water. 
The  patient,  nearly  denuded,  is  placed  in  a  chair  with  the  apparatus 
underneath,  and  is  covered  by  a  blanket,  so  that  the  steam  surrounds 
the  body.  This  gives  rise  to  free  perspiration,  which  continues  after 
the  ])atient  is  placed  in  bed.  By  means  similar  to  the  foregoing  a 
sufficient  sudorific  effect  can  usually  be  produced. 

The  sudorific  effect  of  the  treatment  by  external  warmth  described 
above  should  be  aided  by  the  use  of  diaphoretics.  Those  which  have 
been  most  prescribed  are  the  liquor  ammonii  acetatis,  the  acetate  of 
potassium,  the  bitartrate  of  potassium,  the  citrate  of  potassium,  and 
the  spiritus  setheris  nitrosi.  If  employed  Avhen  the  surface  is  cool, 
these  medicines  act  rather  as  diuretics  than  diaphoretics.  Being  simple 
in  their  action  and  without  deleterious  effect,  they"  may  be  given  fre- 
quently and  in  large  proportionate  doses  for  the  age.  The  following 
M'ill  be  found  a  useful  mixture  having  diaphoretic,  diuretic,  and  laxa- 
tive properties : 

^.  Potassii  acetatis, 
Potassii  bicarbonatis, 
Potassii  citratis,  ad.  ^ij  ; 

Infus.  tritici  repentis,  5viij. — M. 

Dose.  Give  one  tea-spoonful  every  three  or  four  hours  to  a  child  of 
five  years. 
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But  during  the  last  few  years  a  diaphoretic  has  been  discovered  and 
employed  which  surpasses  those  previously  prescribed  in  power  and 
efficiency,  and  which  in  cases  of  unusual  gravity,  when  other  remedies 
have  failed,  is,  I  believe,  sometimes  instrumental  in  saving  life.  I 
refer  to  pilocarpine,  the  active  principle  of  jaborandi.  Being  soluble 
in  water  and  tasteless,  it  is  easily  administered,  and  is  retained  when, 
on  account  of  the  ursemic  poisoning  present,  the  stomach  is  irritable, 
and  medicines  that  are  unpleasant  to  the  taste  are  liable  to  be  vomite<l. 
The  alcoholic  stimulant  may  be  increased  at  the  time  of  its  use,  in 
order  to  guard  against  any  depressing  effect.  To  a  child  of  two  years 
from  -^^  to  2V  ^^  ^  grain  may  be  given  every  six  hours  or  every  four 
hours,  by  the  mouth.  It  may  be  employed  hypodermically — ^V  ^^  ^ 
grain  to  a  child  of  five  years.  It  has  both  a  diuretic  and  a  diaphoretic 
action,  and  it  stimulates  both  the  salivary  and  mucous  secretions. 
According  to  one  observer,  an  adult  when  fully  under  the  influence  of 
pilocarpine  secretes  from  one  to  two  pints  of  saliva  in  two  hours,  and 
Leydeu  reports  a  case  of  diphtheritic  nephritis  in  which  the  quantity 
of  urine  rose  from  half  a  pint  to  five  pints  daily.  But  its  most  prompt 
and  certain  action  is  on  the  sweat-glands.  Hirschfelder  speaks  of  its 
beneficial  action  in  relieving  various  forms  of  dropsy,  and  adds  :  "  In 
one  morbid  condition  of  the  kidney,  however,  jaborandi  is  the  remedy 
par  excellence,  and  that  is  the  acute  parenchymatous  nephritis  which 

frequently  follows  scarlet  fever This  disease  heals  spontaneously 

if  the  danger  which  threatens  life  from  the  reduction  of  urine,  and 
from  the  effusion  of  fluid  into  the  cavities  of  the  body,  be  averted. 
In  this  disease  jaborandi  works  wonders."  I  have  also  found  it  an 
invaluable  agent  when  the  older  remedies  failed  and  death  seemed 
imminent.  The  following  cases,  in  which  the  beneficial  action  of  this 
agent  was  apparent,  occurred  in  my  practice : 

Case  1. — G ,  male,  aged  five  years  and  six  months,  sickened 

with  scarlet  fever  June  2,  1882.  The  case  progressed  favorably,  and 
during  the  convalescence  my  attendance  ceased.  On  June  24th  my 
attention  was  again  called  to  the  child,  when  the  urine  was  found  to 
be  scanty  and  very  albuminous.  The  common  treatment  was  employed 
— to  wit,  warm  baths,  derivatives  over  the  kidneys,  laxative  doses  of 
jalap,  and  the  potassium  bitartrate.  The  urine,  however,  remained 
scanty — 2  ounces  in  twenty-four  hours — and  on  June  28th  severe  con- 
vulsions occurred,  which  were  controlled  by  doses  of  bromide  of  po- 
tassium and  5-grain  clysters  of  chloral.  The  muriate  of  pilocarpine 
was  now  given  in  doses  of  ^V  of  a  grain  every  three  houi*s  in  cold 
water.  This  was  not  vomited,  and  it  must  have  been  given  in  larger 
doses  than  that  directeil,  for  on  July  1  the  bottle,  containing  one 
grain,  was  empty.  The  mother  stated  that  the  child  hatl  taken  only 
two  dt)ses,  or  -jlg-  of  a  grain,  of  the  pilocarpine,  when  both  the  diuretic 
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and  diaphoretic  effects  were  appaivut.  The  inotlicT  also  stated  that  the 
niiaiititv  of  urine  was  larger  when  the  pilocarpine  was  administered 
every  tiiird  hour  than  when  ^iven  at  a  lony;er  interval.  A  flaxseed 
poultice  dusted  with  nuistard  was  also  applied  over  the  kidneys. 
Occasional  convulsive  attacks  continued  to  occur,  which  were  readily 
controlled  by  eneniata  of  chloral.  On  June  30th  all  the  symptoms 
were  better :  no  more  attacks  of  eclampsia  had  occurred,  and  the  urine 
was  more  abundant  and  less  albuminous.  The  mother  remarked  that 
the  new  medicine  had  settled  the  stomach  and  increased  the  urine. 
The  'record  for  July  4th  states :  "  Continues  to  improve ;  takes  the 
muriate  of  pilocarpine,  -^  grain,  every  six  hours,  and  has  not  vomited 
since  he  began  to  take  it ;  pulse  106,  temperature  99°  ;  is  playfid  ; 
passes  urine  freely,  and  takes  nearly  three  quarts  of  milk  daily,  with 
some  farinaceous  food.  July  6th,  is  fully  convalescent ;  pulse  92, 
temperature  99°  ;  perspires  much ;  urination  normal  in  quantity  and 
character." 

Case  2. — ]\Iary  S ,  aged  five  years,  was  exposed  to  her  brother 

who  had  scarlet  fever,  and  about  the  same  time  she  had  sore  throat 
M'ithout  any  efflorescence.  Nearly  two  weeks  subsequently  (Dec.  22, 
1882)  she  had  the  symptoms  of  severe  nephritis;  her  nrine  was 
reduced  to  4  ounces  in  twenty-four  hours,  and  was  highly  albuminous. 
A  powder  of  calomel  3  grains  and  of  resin  podophyllin  \  grain  was 
prescribed,  and  it  produced  one  stool.  One-twentienth  of  a  grain  of 
muriate  of  pilocarpine  administered  was  vomited,  but  another  dose  was 
taken  at  10  p.  m.,  and  the  mother  says  that  the  patient  "sweat  fearfully" 
durincr  the  niffht.  Three  or  four  doses  were  administered  dailv  during 
the  following  week,  and  when  not  vomited  they  usually  produced  per- 
spiration lasting  from  one  to  one  and  a  half  hours.  The  record  for 
Dec.  30th  is  as  follows :  "  Takes  ^  grain  pilocarpine  twice  daily,  and 
occasional  doses  of  infusion  of  digitalis ;  urine  more  abundant,  its 
specific  gravity  1014,  slightly  albuminous,  and  containing  very  few 
granular  casts  and  blood-corpuscles;  has  lost  its  smoky  appearance; 
reaction  alkaline ;  perspiration  slight ;  patient  convalescent." 

Other  similar  cases  might  be  related,  sufficient,  I  think,  to  show 
that  pilocarpine  given,  as  in  the  above  cases,  in  moderate  doses  and 
with  sufficient  interval,  does  not  produce  any  deleterious  effect,  and  is 
a  very  useful  remedy  in  scarlatinous  nephritis.  It  is  a  remedy,  how- 
ever, that  should  be  given  cautiously,  at  sufficiently  long  intervals,  and 
discontinued  when  the  urgent  symptoms  are  relieved.  I  have  seen  in 
one  instance  fatal  bronchorrhoea  rapidly  develop  in  a  child  that  had 
taken  this  medicine  in  too  large  or  too  frequent  doses. 

In  the  treatment  of  scarlatinous  nephritis  laxatives  or  purgatives 
of  a  hydragogue  nature  are  very  beneficial,  especially  when  dropsy 
occurs  or  symptoms  indicating  urpemic  poisoning  are  present.     Their 
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action  is  more  certain  than  that  of  most  diaphoretics  and  diuretics,  and 
their  employment  is  imperatively  required  in  severe  or  dangerous  cases, 
ill  Avliich  it  is  necessary  to  remove  as  soon  as  possible  the  serum  or  urea 
which  endangers  life.  Young  children,  or  those  with  delicate  stomach.- 
and  those  much  enfeebled  by  the  primary  disease,  may  take  magnesia, 
either  the  citrate  or  the  calcined.  A  good  cathartic  for  ordinary  case- 
is  a  mixture  of  jalap  and  potassium  bitartrate,  the  pulvis  jalapje  com- 
positus,  consisting  of  one  part  of  jalap  and  two  of  cream  of  tartar. 
Ten  grains  of  the  mixture  may  be  given  to  a  child  of  five  years,  and 
repeated  in  from  two  to  four  hours,  according  to  circumstances.  It- 
eifect  is  increased  by  dissolving  a  tea-sjioonful  of  potassium  bitartrate 
in  a  gobletful  or  half  a  gobletful  of  water,  and  allowing  the  patient  to 
drink  from  it.  The  following  cathartic  also  acts  promptly  and  bene- 
ficially in  the  treatment  of  scarlatinal  nephritis : 

I^.  Olei  cinnamomi,  gtt.  viij  ; 

Magnesii  sulphat.  o]  ; 

Potassii  bitartrat.,  sij. — M. 

Sig.  One  tea-spoonful  repeated  at  intervals  of  from  two  to  four  hours 
until  catharsis  occurs. 

After  the  use  of  laxative  agents,  the  kidneys,  being  less  congested 
on  account  of  tlie  diversion  that  has  occurred,  often  begin  to  excrete 
urine  more  freely.  But  if  the  patient  be  ansemic  or  enfeebled,  and 
the  symptoms  due  to  the  nephritis  be  not  urgent,  it  is  frequently 
better  to  avoid  active  catharsis,  which  reduces  the  strength  more  or 
less,  and  employ  remedies  of  a  sustaining  character,  as  in  the  follow- 
ing case,  which  occurred  in  my  practice :  A  little  boy,  jxiUid  and 
scrofulous,  began  to  have  anasarca  after  scarlet  fever,  chiefly  in  the 
scrotum,  with  a  moderate  degree  of  ascites.  The  urine,  which  wa- 
passed  in  nearly  the  normal  quantity,  contained  albumin,  but  not  in 
large  amount.  The  patient  gradually  and  fully  recovered  with  no 
treatment  except  the  use  of  iron  internally  and  the  application  of  an 
oil-silk  jacket  over  the  kidneys  and  abdomen  to  produce  diaphoresis. 
Such  a  patient,  treated  by  the  powerful  eliminatives  which  we  employ 
iov  the  more  urgent  and  robust  cases,  would  probably  have  btvn  injure<l 
rather  than  benefited.  Xo  treatment  can  therefore  be  retxMumendetl  tor 
scarlatinal  nephritis  which  will  be  strictly  applicable  to  all  cases. 
Variations  are  demanded  according  to  the  state  of  the  patient  and 
the  form  and  gravity  of  the  disease. 

Diuretics  which  do  not  stinudate  the  kidneys  are  projKM'  at  an  early 
as  well  as  late  ]>eriod  of  the  renal  malady,  and  digitalis  is  the  one 
usnallv  prescribed.  I  do  not  ht>sitate  to  order  it  from  the  fii*st  day 
in  combination  with   aivtate  oi'  potassium.     One   tea-spoonful  of  the 
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infusion  may  he  >2;iv(Mi  every  third  hour  to  a  rliild  of  five  years. 
The  foHowinu::  formuhi  is  for  one  of  this  age  in  good  general  eon- 
dition  : 

I^.   Potassii  aeetatis,  5ss  ; 

Infns.  digitalis,  fsvj. — M, 

Local  treatment  should  also  he  preserihed,  since  it  furnishes  import- 
ant aid  in  suhduing  the  nephritis.  Thomas,  Romberg,  and  others 
have'  recommended  the  aj^plication  of  leeches  over  the  kidneys. 
Thomas  says:  "  In  many  cases  the  abstraction  of  blood  causes  imme- 
diate and  permanent  relief;  the  fever  and  the  pain  in  the  region  of 
the  kidneys  cease,  the  secretion  of  urine  becomes  augmented,  the 
albuminuria  lessens  from  day  to  day,  and  the  moderate  degree  of 
dropsy  that  has  been  developed  disappears."  Abstraction  of  blood  by 
leeches  or  otherwise  I  have  never  employed,  and  it  is  likely,  in  my 
opinion,  to  do  harm  rather  than  good,  unless,  perchance,  it  may  be  of 
service  in  exceptional  instances  in  robust  children  who  have  not  been 
perceptibly  reduced  by  the  primary  disease.  In  the  majority  of  cases, 
instead  of  depletion,  a  poultice,  slightly  irritating,  between  two  pieces 
of  muslin,  should  be  constantlv  worn  over  the  kidnevs  as  lono;  as  the 
albuminuria  or  nephritic  symptoms  are  pronounced.  A  poultice  of 
equal  parts  of  pulverized  flaxseed  and  ginger,  or  of  1  part  of  pul- 
verized mustard  and  16  of  flaxseed,  mixed  with  suflicient  water  to 
moisten  thoroughly  the  cloth  which  retains  it,  is  the  best  for  this 
purpose.  Older  children,  not  likely  to  be  frightened  by  the  process, 
may  be  treated  by  the  daily  application  of  dry  cups  over  the  kidneys 
while  the  body  is  warmly  covered.  In  subacute  cases,  not  attended  by 
any  alarming  symptoms,  sufficient  redness  may  be  produced  over  the 
kidneys  by  any  one  of  the  well-known  mildly  irritating  plasters  con- 
stantly w^orn. 

Eclampsia  is  another  not  infrequent  complication  in  scarlet  fever. 
It  is  caused  during  the  first  stages  or  in  the  active  period  of  scarlet 
fever  by  the  irritating  action  of  the  scarlatinous  poison  upon  the  nerve- 
centres  ;  but,  occurring  at  an  advanced  stage  of  the  disease  or  in  the 
declining  period,  it  is  in  most  instances  caused  by  the  retained 
urea.  The  same  remedies  are  required  to  control  the  convulsive  move- 
ments as  when  they  occur  under  other  circumstances.  The  bromide  of 
potassium  or  sodium  should  immediately  be  administered  in  large  and 
frequent  doses  whenever  eclamptic  symptoms  arise.  During  an  attack 
of  eclampsia  a  child  of  three  years  should  take  5  grains  of  either  of 
these  agents  every  five  to  ten  minutes  nntil  the  convulsive  movement 
ceases,  and  then  at  longer  intervals.  Chloral  is  a  more  powerful 
agent,  and  if  the  eclampsia  be  not  quickly  controlled,   I   commonly 
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employ  \t  per  rectum,  dissolved  in  one  or  two  tea-spoonfuls  of  water. 
For  a  child  of  three  to  five  years,  5  grains  should  be  thrown  into  the 
rectum  by  a  small  glass  or  gutta-percha  syringe,  and  retained  by 
pressure.  Properly  administered  and  retained,  it  rarely  fails  to  con- 
trol the  eclampsia  within  ten  or  fifteen  minutes.  Subsequently,  occa- 
sional doses  of  the  bromide  should  be  given  to  prevent  the  recurrence 
of  eclampsia,  while  measures  are  being  employed  to  diminish  the  sever- 
ity of  the  scarlet  fever  and  perhaps  to  eliminate  the  urea. 

Inflammation  of  the  joints,  believed  to  be  in  most  instances  rheu- 
matic, but  in  some  instances,  perhaps,  having  an  origin  different  from 
rheumatism,  endocarditis,  and  pericarditis,  arising  as  complications  or 
sequelae,  require  the  treatment  which  is  appropriate  when  they  occur 
under  other  circumstances ;  but  the  remedies  should  not  be  depressing, 
as  the  system  is  already  enfeebled  by  the  primary  disease.  The  rheu- 
matic nature  of  the  affection  of  the  joints  is  rendered  probable  by  the 
fact  that  it  is  in  some  patients  immediately  followed  or  complicatetl  l)y 
endocardial  or  pericardial  inflammation,  like  idiopathic  rheumatism. 
If  the  arthritic  affection  be  mild,  it  commonly  abates  in  a  few  days, 
even  without  medication,  with  some  soothing  lotion  and  support.  The 
following  liniment  may  be  applied  upon.musliu  and  covered  by  cotton 
wadding  : 

"S^.  Acidi  carbolici,  foj  ; 

Tinct.  belladonnae,  fsj  : 

Oi.  camphorati,  foij-- — M- 

If  the  arthritic  inflammation  be  severe  and  occur  in  several  joints, 
it  may  increase  the  fever  and  suffering  of  the  patient.  Under  such 
circumstances  doses  of  the  sodium  salicylate,  as  in  idiopathic  rheu- 
matism, have  a  beneficial  eflPect,  reducing  the  fever,  inflammation,  and 
suffering.  In  severe  cases  an  occasional  opiate  alleviates  the  pain  and 
gives  sleep. 

Endocarditis  and  pcricarditU  require  rest  in  the  horizontal  position, 
avoidance  of  all  excitement,  and,  if  the  pulse  be  frequent  and  weak,  a 
dose  of  digitalis  or  digitalis  and  strophanthus  at  regular  intervals,  as 
every  third   hour.     I  j>r('fcr  the  following  combination  : 

I^'.  Tinct.  stroi>lianthi,  f.^ss  ; 

Tinct.  digitalis,  t.sj. — M. 

Dose,  4  drops  every  thrive  or  four  hours  to  a  child  of  live  veal's. 

The  same  external  treatment  is  recjuired  as  in  -m-wW  pleurisy.  I 
]ircscribe  the  application  of  a  thin  poultice  o\'  llaxsccd  containini:" -p\x  l'*^**^ 
of  innstard  and  covered  with  oiled  silk.      The  canliai'  intiannnations 
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often  i-('([iiir('  (lie  use  of  a  bromide  in  sufficient  dose  to  procure  quiet 
and  sleep,  aide<l  perhaps  by  paregoric,  which  does  not  weaken  the 
heart's  action,  but  rather  strengthens  it  on  account  of  the  alcohol  and 
camphor  which  it  contains.  The  physician  should  enjoin  a  quiet  life 
and  freedom  from  exeilement  for  weeks  after  the  signs  of  endocarditis 
or  pericarditis  have  abated. 

Pleuritis,  which  is  one  of  the  most  dangerous  and  protracted  sequehe 
of  scarlet  fever,  and  which  is  very  likely  to  be  suppurative,  demands 
the  same  treatment  as  when  it  occurs  iu  cachectic  jjatients. 
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Ix  order  to  employ  the  proper  prophylactic  and  therapeutic  measures 
for  the  prevention  and  cure  of  a  disease,  its  cause  and  nature  should  be 
ascertained.  It  is  the  universal  belief  that  measles  is  a  microbic  dis- 
ease. ISIicrococci  were  found  in  the  blood  of  rubeolar  patients  by  Coze 
and  Feltz.  Keating  also  discovered  them  during  an  epidemic  of 
malignant  measles,*  and  Ransome,  Braidwood,  and  Vacher  found  them 
in  the  breath  of  patients  as  well  as  in  their  tissues.^  Whether  the 
causal  agent  be  a  coccus  or  some  other  microbe,  the  incubative  period, 
though  probably  varying  in  different  cases,  appears  to  be  on  the  average 
about  nine  days  from  the  time  of  exposure  until  the  commencement  of 
the  first  symptoms,  or  twelve  to  fourteen  days  from  the  time  of  exposure 
until  the  commencement  of  the  eruption. 

Prophylaxis. 

Measles  seems  to  be  contagious  as  soon  as  the  first  symptoms 
appear ;  that  is,  three  or  four  days  before  the  eruptive  stage.  It  is 
contagious  during  the  eruptive  stage,  and  how  long  afterward  has  not 
been  clearly  ascertained.  It  is  communicated  by  the  breath  of  the 
patient,  and  probably  by  exhalations  from  his  surface.  It  has  been 
inoculated  by  the  serum  from  vesicles  which  sometimes  occur  in  con- 
nection with  the  rubeolous  eruption,  and  also  by  the  blood  of  a  patient. 
Inoculation  does  not  seem  to  render  the  disease  milder,  and  as  measles, 
when  contracted  in  the  ordinary  way,  is  not  in  itself  dangerous,  but 
dangerous  only  from  complications,  inoculation  is  not  performed  excej)t 
as  a  matter  of  scientific  interest.  The  communication  of  measles  is 
believed  to  be  in  all  cases  directly  from  the  patient.  The  specific  germ, 
unlike  that  of  scarlet  fever  and  diphtheria,  but  like  that  of  pertussis, 
does  not  adhere  to  objects  handled  by  the  patient  or  in  his  immediate 
vicinity ;  nor  does  it  adhere  to  the  clothes,  bedding,  furniture,  or  walls 

>  Phiku  Med.  Time.?,  Aug.  12,  1882.  ^  ^^.,-^_  j/g^_  Journ.,  Jan.  21,  1882. 
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of  tlie  ajiartmcnt  ofx-upied  by  the  patient.  Some  instances  have  been 
related  in  wliich  it  was  stated  that  it  was  communicated  by  a  third  per- 
son ;  but  it  seems  probable,  from  the  nature  of  the  disease,  that  these 
observations  were  fallacious,  and  perhaps  a  mistake  was  made  in  the 
diagnosis.  The  specific  principle  is,  therefore,  so  volatile,  so  slightly 
adherent  to  objects,  that  domiciliary  disinfection  is  not  recjuired  after 
the  termination  of  a  case.  Open  doors  and  windows,  complete  renewal 
of  the  air  of  the  apartment  occupied  by  the  patient,  airing  of  his 
clothes  and  bedding,  and  the  washing  in  boiling  water  of  such  articles 
as  are  worn  next  his  body  or  have  been  in  contact  with  his  surface,  are 
sufficient  precautionary  measures  to  prevent  the  spread  of  the  disease 
as  rcirards  the  manasrement  of  the  sick-room  and  the  articles  which  it 
contains. 

But,  while  these  statements  are  correct,  nevertheless  measles  is  so 
highly  contagious  that  it  is  much  more  difficult  to  prevent  its  propaga- 
tion when  it  is  introduced  into  a  family,  school,  or  asylum  than  in  the 
case  of  diphtheria  or  scarlet  fever.  The  specific  principle  of  measles  is 
so  volatile,  and  its  area  of  contagiousness  extends  so  far,  that  the  most 
rigid  quarantining  of  the  patient  at  a  distance  from  healthy  children 
is  necessary  to  prevent  its  propagation. 

Treatment. 

Uncomplicated  measles  requires  little  medicinal  treatment  except  to 
palliate  symptoms.  The  child  should  be  kept  in  an  airy  apartment,  at 
a  uniform  temperature  of  about  70°.  The  room  should  be  darkenwl 
by  lowered  curtains  and  the  exclusion  of  bright  lights,  since  a  bright 
light  is  painful  to  the  patient  on  account  of  the  conjunctivitis  which 
accompanies  the  disease.  Moist  air  in  the  room  is  also  preferable  to  dry 
air.  While  the  popular  idea  is  erroneous  that  the  patient  should  be 
kept  in  a  heated  atmosjihere,  it  is  correct  that  currents  of  air  and  sud- 
den reductions  of  temperature  are  dangerous.  A  violent  and  fatal  attack 
of  croup  occurred  in  my  practice  in  a  girl  of  fifteen  years,  apparently 
in  consequence  of  ex})osure  at  an  open  window  at  the  close  of  the  erup- 
tive stage.  The  patient  should  be  kept  in  bed,  constantly  covered,  from 
the  time  that  the  diagnosis  is  made  until  not  only  the  eruption,  but  the 
fever,  has  disappeared.  He  should  remain  in  the  room,  comfortably 
warm  (70°)  and  free  from  draughts  of  air,  until  the  cough  ceases. 

These  precautionary  measures,  designed  to  prevent  c<impHcntions.  are 
important.  Several  years  ago  the  only  child  of  a  well-known  New 
York  family,  a  girl  aged  five  years,  when  thickly  covere<l  with  the 
rubeolar  eruption,  was  allowed  to  sit  with  its  parents  at  the  dinner- 
table,  and  when  helping  herself  to  a  drink  the  rash  suddenly  disap- 
peared, and  severe  eclampsia  occurrwl,  ending  in  a  few  horn's  in  coma 
and  death.     The  case  was  promptly  treated  by  Dr.  John  L.  Canijibell 
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and  myself,  but  without  apiiaifiitly  retarding  the  fatal  progress  of  the 
attaek.  There  can  he  little  (l()ul)t  that  the  case  would  have  progressed 
favorably,  and  the  child  would  now  be  alive,  if  she  had  remained  warm 
and  quiet  in  bed  during  the  progress  of  the  measles. 

Intelligent  parents,  with  the  best  intentions  and  devoted  to  the  wel- 
fare of  their  children,  frequently  err  in  regarding  measles  as  a  trivial 
disease.  Epidemics  of  it  do  not  occur  in  any  of  the  institutions  with 
which  I  have  an  official  connection  without  causing  a  greater  or  less 
mortality,  and  mainly  from  inllammatory  complications.  During  the 
two  or  three  weeks  succeeding  an  attack  care  should  be  taken  to  avoid 
exposure  to  cold  or  to  sudden  changes  of  temperature,  since  there  is 
great  liability  to  inflammation  of  the  mucous  surfaces  until  the  health 
is  fully  restored. 

The  diet  in  measles  should  be  mild,  and  for  the  most  part  lifpiid. 
The  patient,  indeed,  refuses  solid  food,  but  on  account  of  the  thirst 
takes  liquids  more  readily.  Farinaceous  substances,  with  milk,  afford 
sufficient  nutriment  in  ordinary  cases.  If  the  previous  health  have 
been  poor  and  the  vital  powers  reduced,  or  if  there  be  a  complication, 
more  sustaining  diet  is  required.  Stimulation  by  wine  or  brandy  is 
needed  in  these  cases. 

The  cough  ordinarily  requires  treatment,  inasmuch  as  the  suifering 
of  the  child  and  loss  of  sleep  are  largely  due  to  this  symptom.  De- 
mulcent drinks,  as  flaxseed  tea,  infusion  of  slippery-elm  bark,  or  the 
solution  of  gum  arable,  are  useful,  to  which,  to  render  them  more  pal- 
atable, lemon-juice  may  be  added.  A  small  dose  of  Dover's  powder 
or  the  mistura  glycyrrhizse  composita  of  the  U.  S.  Pharmacopoeia,  or, 
what  I  frequently  prescribe,  the  Syrupus  contre  la  toux  of  the  French 
Pharmacopoeia,  relieves  the  severity  and  diminishes  the  frequency  of 
the  cough. 

Since  one  of  the  most  common  and  dangerous  complications  of  mea- 
sles is  inflammation  of  the  respiratory  organs,  local  treatment  directed 
to  the  chest  is  important  if  the  bronchitis  have  more  than  the  ordinary 
severity  and  the  cough  be  frequent  and  painful.  The  chest  under  such 
circumstances  should  be  covered  by  cotton  wadding  or  thick  flannel, 
over  which,  in  cold  weather,  it  may  be  best  to  apply  oiled  silk.  Such 
applications  increase  the  amount  of  eruption  underneath,  and  a  copious 
eruption  tends  to  prevent  the  occurrence  of  capillary  bronchitis  and 
pneumonia.  If  the  eruption  be  tardy  in  its  appearance  or  indistinct,  it 
is  well  to  produce  moderate  counter-irritation  over  the  chest  by  some 
gentle  irritant  upon  the  surface,  as  camphorated  oil,  to  which  in  the 
older  children  one-fifth  or  one-sixth  part  of  turpentine  may  be  added, 
or  the  oleum  carvophylli,  1  drachm,  to  oleum  camphorati,  2  ounces, 
may  be  employed. 

Bronchitis  so  severe  as  to  be  properly  regarded  as  a  complication,  and 
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pneumonia,  which  commonly  occurs  from  the  extension  of  the  inflamma- 
tion from  the  bronchial  tubes  into  the  alveoli,  may,  if  occurring  in  the 
first  stage  of  measles,  prevent  the  full  and  normal  development  of  the 
eruption,  or  if  occurring  during  the  eruption  they  may  cause  its  dis- 
appearance. Prompt  counter-irritation  over  the  chest,  but  not  so  severe 
as  to  vesicate  or  make  the  patient  restless,  is  required  in  the  treatment 
of  these  inflammations.  Trousseau  states  that  he  has  derived  benefit  in 
the  treatment  of  bronchial  and  pulmonary  inflammations  from  what  he 
designates  urtication.  This  is  j^roduced  by  stroking  the  chest  two  or 
three  times  daily  with  the  nettle  {Urtiea  dioica  or  Urtica  urens).  This 
causes  a  prompt  and  abundant  eruption,  and  with  a  less  amount  of 
suffering  than  one  would  suppose.  The  fever  abates,  and  the  respira- 
tion becomes  more  natural  in  proportion  to  the  amount  of  nettle-rash. 
On  the  second  day  the  effect  is  less  than  on  the  first,  and  after  three  or 
four  days,  says  Trousseau,  no  further  irritation  results  from  the  nettle. 
A  more  convenient  and,  in  my  opinion,  preferable  local  treatment  is 
the  application  over  the  chest,  anteriorly,  laterally,  and  posteriorly, 
of  a  light  and  thin  poultice  of  equal  parts  of  pulverized  ginger 
and  flaxseed,  or  of  1  part  of  mustard  to  16  of  flaxseed,  between  two 
pieces  of  muslin,  made  so  moist  that  it  wets  the  hands  in  holding,  and 
covered  by  oiled  silk  or  muslin.  Derivatives  to  the  extremities  are  also 
of  some  use  in  these  cases. 

Severe  bronchitis  and  pneumonia  occurring  in  measles  require  stim- 
ulating expectorants,  the  best  of  which  is  ammonium  carbonate.  I 
frequently  write  the  following  prescription,  which  is  useful  both  as  an 
expectorant  and  a  cardiac  stimulant.  Given  in  milk  or  after  food  is 
taken,  it  does  not  cause  gastritis,  as  it  sometimes  does  in  young  children 
when  employed  in  too  concentrated  a  form.  The  dose  of  ammonium 
carbonate  should  be  1  grain  at  the  age  of  one  to  two  years,  and  2 
grains  between  the  ages  of  three  to  five  years : 

I^.  Ammonii  carbonat.,      gr.  xvj  to  oSS ; 
Aqua?  purre,  fsij. — M. 

Sig.  Give  one  tea-spoonful  in  four  or  five  tea-spooufuls  of  milk  every 
hour  or  two. 

The  chloride  of  ammonium,  in  double  the  dose  of  the  carbonate,  is 
sometimes  employed  with  a])parent  benefit  in  these  cases.  Quinine  to 
reduce  the  fever,  and  digitalis,  strophanthus,  or  camphor  as  a  heart 
tonic,  are  also  very  useful  in  these  inflammations. 

Any  intercurrent  disease  complicating  measles  requires  for  the  most 
part  such  treatment  as  is  appropriate  when  it  is  iiliopathic,  but  secondary 
diseases  require  sustaining  measures  more  than  ]irimary.  As  a  rule, 
the  patient  should  be  in  bed  during  the  com]ilication,  although  it  may 
continue  days  or  weeks  beyond  the  normal  period  of  measles. 
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Constipation  .should  ho  relieved  by  simple  warm  encmata  of  water 
containinjz;  a  little  soaj>,  or  sweet  oil  and  castor  oil.  Irritating  purga- 
tives should  never  be  employed,  since  they  are  likely  to  cause  recession 
of  the  eruption,  and,  especially  in  warm  weather,  intestinal  catarrh. 
Eclainpsia  seldom  occurs  if  the  child  be  warm  and  in  bed.  It  is  less 
dangerous  in  the  commencement  of  measles  than  subse([uently,  for, 
occurring  during  or  immediately  after  the  eruptive  stage,  it  })robably 
indicates  the  beginning  of  some  complication.  The  jn-cmonitions  of 
eclampsia,  such  as  restlessness,  delirium,  and  sudden  starting  or 
twitcliing  of  the  limbs,  and  eclampsia  itself,  should  be  promptly  treated 
by  large  and  frequent  doses  of  bromide  of  potassium  or  sodium,  or, 
if  this  treatment  be  not  adequate,  by  sufficient  doses  or  enemata  of 
chloral.  The  importance  of  prompt  and  effectual  treatment  of  this 
complication  is  apparent  from  the  fact  that  it  is  sometimes  fatal,  as 
in  the  case  related  above.  A  foot-bath  of  warm  water  to  which  mus- 
tard is  added,  or,  if  the  eruption  recedes  or  is  slow  in  appearing,  a 
general  warm  bath,  should  also  bo  employed  in  cases  of  eclampsia  or 
when  symptoms  occur  premonitory  of  eclampsia.  Also  in  such  cases 
it  is  proper  to  apply  cold  to  the  head,  as  a  large  silk  or  linen  hand- 
kerchief frequently  wrung  out  of  ice- water  to  which  a  little  vinegar  or 
alcohol  is  added. 

Epistaxis  occasionally  occurs,  and  within  certain  limits  it  may  be 
useful,  relieving  headache,  delirium,  and  cerebral  congestion  if  these 
be  present.  But  when  protracted  or  profuse  it  should  be  arrested  by 
plugging  or  compressing  the  nares  or  by  the  use  of  astringent  injec- 
tions. Endocarditis  and  pericarditis  rarely  occur  in  measles,  but  in 
measles  in  debilitated  patients  thromboses  of  the  small  vessels  are  more 
common  than  in  any  other  infectious  disease,  producing  patches  of  gan- 
grene of  the  skin  and  subcutaneous  tissue.  At  least  good  observers 
have  attributed  the  gangrene  which  sometimes  occurs  in  the  vulva, 
distal  portions  of  the  limbs,  and  in  the  cheeks  and  gums  (noma 
or  cancrum  oris)  in  cachectic  cases  of  measles  to  the  plugging  of  the 
vessels  by  thrombi.  Rilliet  and  Barthez  have  published  a  table  of  98 
cases  in  which  gangrene  resulted  from  various  diseases.  In  49  of  these 
the  antecedent  disease  was  measles,  in  5  scarlet  fever,  6  whooping  cough, 
9  intermittent  fever,  9  typhoid  fever,  7  mercurial  salivation,  and  5  ente- 
ritis. In  46  cases  collected  by  MM.  Bouley  and  Caillault  the  antece- 
dent disease  was  measles  in  all  but  5. 

Since  gangrene  occurring  in  measles  is  eminently  a  disease  of 
debility,  all  antihygienic  influences  should  be  removed  and  the  most 
nutritious  diet  with  tonics  should  be  prescribed.  The  ferruginoiTs 
preparations  and  bitter  tonics  are  useful.  The  physician  should 
endeavor  to  arrest  the  gangrene,  accelerate  detachment  of  the  slough. 
and  produce  a  healthy  and  granulating  state  of  the  surrounding  tissues. 
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This  is  best  effected  by  applying  a.  liighly  stimulating,  or  even  escharo- 
tic,  agent  to  the  inflamed  surliice  underneath  and  around  the  gangrene. 
A  large  number  of  stimulating  and  escharotic  substances  have  been 
employed  in  cancrum  oris. 

In  the  treatment  of  gangrene  occurring  elsewhere  tiian  in  the 
cheeks,  lips,  gums,  and  adjacent  parts — that  is,  in  the  extremities, 
genitals,  neck,  ears,  or  upon  the  trunk — it  is  perhaps  best  to  incise 
and  remove  the  gangrenous  part  with  scissors,  so  far  as  possible 
without  causing  haemorrhage,  and  dust  the  parts  thoroughly  with 
iodoform,  or  its  modified   form,  aristol. 

In  the  treatment  of  cancrum  oris,  or  gangrene  of  the  mouth — terms 
which  are  also  applied  to  gangrene  of  the  cheeks  and  gums  when  it 
extends  to  these  parts — M.  Taupin  recommends,  after  removing  a  con- 
siderable part  of  the  gangrenous  substance  with  scissors  or  other  instru- 
ment, the  application  of  strong  muriatic  acid,  and,  when  the  slough  is 
detached,  of  dry  chloride  of  lime.  Rilliet  and  Barthez  advise  the  use 
twice  daily  of  muriatic  acid  or  the  acid  nitrate  of  mercury — a  powerful 
and  dangerous  remedy  unless  largely  diluted  with  water.  Whatever 
agent  is  used,  they  recommend  its  application  by  a  brush  upon  and 
around  the  slough,  followed  immediately  afterward  by  the  application 
of  the  dry  chloride  of  lime,  which  neutralizes  the  acid.  The  gangren- 
ous and  adjacent  parts  are  then  thoroughly  washal  with  water  from  a 
syringe.  They  also  direct  frequent  ablution  with  water  in  the  intervals 
of  this  treatment.  After  the  slough  has  separated  the  escharotic  is  to 
be  discontinued  and  the  chloride  of  lime  used  alone.  Dr.  Charles  AVest 
has  also  employed  muriatic  acid.  He  says  :  "  In  one  of  the  cases  that 
I  saw  recover  the  arrest  of  the  disease  appeared  to  be  entirely  owing 
to  this  agent,  though  the  alveolar  processes  of  the  left  side  of  the  lower 
jaw,  from  the  first  molar  tooth  backward,  died  and  exfoliated,  appa- 
rently from  having  been  destroyed  by  the  acid." 

In  1881  an  epidemic  of  measles  occurred  in  the  Xcw  York  Found- 
ling Asylum  during  the  attendance  of  Drs.  O'Dwyer  and  Lee.  Tlu» 
number  of  children  affected  with  it  was  165,  and,  since  many  of  them 
were  cachectic,  we  were  not  surprised  that  gangrene  appearetl  as  a 
complication  or  sequel  in  7  cases.  In  a  girl  of  three  and  a  half  yeai*s  it 
occurred  upon  the  ui>pcr  jaw  around  the  roots  of  the  teeth  ;  in  two 
girls  of  four  years  it  occurred  upon  the  inside  of  the  duvk  and  ujxtn 
the  vulva,  but  not  upon  the  gums ;  in  a  boy  of  three  years  it  attackiil 
the  lower  jaw,  destroying  four  teeth  with  their  sockets,  and  the  uj^per 
jaw,  destroying  five  teeth  with  the  corresponding  portion  of  the  max- 
illary bone,  so  that  all  the  incisors  ami  one  canine  were  lost,  as  well  as 
the  cartilaginous  portion  ot'  the  nasal  septum.  Gangrene  also  occurreil 
in  the  groin  in  this  case.  Another  boy,  of  thrix^  and  a  half  yeai>.  lost 
two  incisors  from  gangrene  of  the  jaw.     The  treatment  by  muriatic 
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aciil  was  cinploycd  in  those  oases,  and,  aooonling  to  the  house  pliysi- 
eian,  Dr.  K()rtriii;ht,  there  was  no  tiirtlicr  extension  of  the  gangrene  in 
any  of  them  after  the  first  applieation  of  the  aoid.  These  5  patients 
hve<l,  exoept  the  first,  who  had  bronelio-pnenmonia.  The  remaining  2 
ohil(h'en,  both  of  the  age  of  four  years,  died  of  diphtheria  and  pneu- 
monia before  tlie  treatment  for  the  gangrene  could  be  tested.  One  of 
thoju  had  commencing  gangrene  of  the  lower  jaw,  and  the  other  of  the 
soft  palate.  Since  this  epidemic  in  the  Foundling  Asylum  carbolic  acid 
has  been  employed  as  an  escharotic  in  one  or  two  cases  in  this  institu- 
tion, instead  of  muriatic  acid,  and  with  such  a  result  as  to  encourage 
its  fm-ther  use  as  an  escharotic  and  stimulant  in  gangrene. 

The  purpose  in  employing  a  strong  escharotic,  as  undiluted  muriatic 
acid  or  one  of  its  equivalents,  is  to  establish  a  healthier  state  of  the 
tissues.  It  cauterizes  and  destroys  whatever  soft  tissue  it  comes  in 
contact  with ;  but  at  the  same  time,  unless  carefully  used,  and  some- 
times with  precautions,  it  exerts  a  strongly  corrosive  action  on  the  teeth 
and  jawbone.  Therefore  in  gangrene  aiFecting  the  jaw  there  is  great 
danger  that  it  will  destroy  the  periosteum,  and  consequently  increase 
the  necrosis. 

A  safer,  less  painful,  and  in  many  cases  successful  treatment  is  that 
employed  by  many  British  and  American  physicians — namely,  the  use 
of  escharotics  diluted,  or,  if  applied  in  their  full  strength,  such  as 
are  least  active  and  penetrating.  Some  employ  from  the  first  topical 
treatment  which  is  astringent  and  stimulating,  rather  than  escharotic, 
and  they  report  satisfactory  results.  Dr.  Gerhard  believes  that  "  the 
best  local  application  is  the  nitrate  of  silver  if  the  slough  be  small  in 
extent ;  if  much  larger,  the  best  escharotic  is  the  muriated  tincture  of 
iron,  applied  in  the  undiluted  state.  After  the  progress  of  the  disease 
is  arrested  the  ulcer  will  improve  rapidly  under  an  astringent  stimulant, 
such  as  the  tincture  of  myrrh  or  the  aromatic  wine  of  the  French 
Pharmacopceia." 

The  local  treatment  recommended  by  Evanson  and  ^launsell  differs 
from  that  advised  by  any  of  the  writers  from  whom  I  have  quoted. 
A  knowledge  of  this  treatment,  from  which  I  myself  have  seen  good 
results,  will  be  best  imparted  by  quoting  from  these  authors :  ''  The 
lotion  which  we  have  found  by  far  the  most  successful  is  a  solution  of 
sulphate  of  copper,  as  employed  by  Coates  in  the  Children's  Asylum. 
His  formula  is  as  follows : 

R.  Cupri  sulphatis,  3ij  ; 

Pulv.  cinohonee,  5ss; 

Aqu?e,  fsiv. — M. 

This  is  to  be  applied  twice  a  day  very  carefully  to  the  full  extent  of 

the  ulcerations  and  excoriations. 
Vol.  II.— Id 
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The  cinchona  is  only  useful  by  retaining  the  sulphate  of  copper 
longer  in  contact  with  the  edges  of  the  gums.  A  s(jlution  of  the 
sulphate  of  zinc,  1  drachm  to  1  ounce  of  water,  by  itself  or  com- 
bined with  tincture  of  myrrh,  Dr.  Coates  found  to  be  also  useful  in 
some  cases. 

A  moment's  reflection  will  show  us  that  the  foregoing  treatment  is 
preferable,  provided  that  it  is  equally  effectual  in  arresting  the  gangrene, 
to  the  treatment  by  the  strong  acids  which  are  in  common  use,  and  the 
efficiency  of  which  cannot  be  questioned.  If,  after  employing  the 
milder  treatment  two  or  three  days,  the  gangrene  continue  to  spread, 
strong  muriatic  acid,  carbolic  acid,  or  one  of  their  equivalents  sIkjuM 
be  cautiously  applied  by  a  glass  rod  or  tube  in  such  a  way  that  it 
comes  in  contact  with  only  the  diseased  surface.  It  should  be  imme- 
diately followed  by  an  alkaline  wash,  such  as  a  solution  of  sodium 
bicarbonate. 

The  gases  arising  from  the  gangrenous  mass  are  not  only  highly 
offensive  to  others,  but  they  are  doubtless  injurious  to  the  patient, 
who  is  constantly  inhaling  them.  To  remove  the  foetor  a  non-irrita- 
ting and  harmless  disinfectant  should  be  frequently  employed  between 
the  applications  of  the  powerful  agent  designed  to  check  the  extension 
of  the  gangrene.  Spraying  the  affected  surface  with  Labarraque's 
solution  1  part  to  10  of  water,  corrosive  sublimate  2  grains  to  1  pint 
of  water,  carbolic  acid  1  drachm  to  ^  a  pint  of  water,  or  peroxide  of 
hydrogen  1  part  to  4  of  water,  is  useful  for  this  purpose.  When  the 
gangrene  is  removed  and  the  granulations  present  a  healthy  appear- 
ance, the  danger  as  regards  the  gangrene  is  past  and  convalescence  is 
established.  Then  no  energetic  topical  treatment  is  required.  A  mild, 
stimulating  lotion,  like  the  tincture  of  myrrh,  as  recommended  by  Dr. 
Gerhard,  suffices,  with  the  aid  of  tonics  and  nutritious  diet. 

In  rare  instances  measles  presents  a  severe  and  dangerous  form  from 
its  commencement,  being  attended  by  a  jirofound  alteration  of  the  bUxxl. 
so  that  either  hajmorrhages  occur  or  the  coloring  matter  of  the  bh^od 
(hsematin)  is  effused  under  the  skin.  This  type  of  measles  has  been 
designated  malignant.  Its  symptoms  from  the  beginning  indicate  a 
profound  dyscrasia  and  jirostration.  The  pulse  is  rapid  and  Mcak  ; 
the  patient  is  delirious  or  anxious  and  restless  or  somnolcMU  ;  tlir 
internal  temperature  is  unusually  elevated,  although  the  extremities 
may  be  cool.  The  eruption  has  a  dusky  livid  color,  and  as  it  fades  in 
favorable  cases,  it  leaves  yellowish  stains  from  the  effused  coloring 
matter  of  the  blood,  which  is  slowly  absorlnnl.  Keating  has  appar- 
ently demonstrated  the  abundant  fonnation  of  mierocoivi  in  the 
blood  in  lualiguant  measles.  This  foiin  of  measles  requires  for  the 
most  part  the  treatment  which  is  a|>pi-opviate  for  severe  scarlet  fever 
or  diphtheria,  but  is  very  fatal  under  even  the  best  treatment.     The 
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inflamed  surfaces  should  1)C  sprayed  every  hour  with  peroxide  of 
iivdrogen,  1  ])art  to  4  of  water,  so  as  to  destroy  all  the  inierol)es 
which  abound  ui)on  these  surfaces  and  in  the  muco-pus.  The  alc(jholic 
pr('|)arations  should  be  given  freely,  as  one  tea-spoonful  of  whiskey  or 
brandy  in  milk  every  two  hours  or  oftener.  Iron  is  needed  to  improve 
the  (juality  of  the  blood,  and  of  the  different  ferruginous  medicines 
perhaps  the  tincture  of  the  chloride  of  iron  acts  as  promptly  and 
ofliciently  as  any  other.  It  should  be  given  in  hourly  doses.  If 
further  observations  confirm  those  of  Keating,  and  the  fact  be  ad- 
mitted that  microbes  occur  in  the  blood  and  tissues  in  malignant 
measles,  whether  they  are  to  be  regarded  as  a  cause  or  effect  of  the 
disease,  perhaps  corrosive  sublimate  administered  internally  may  be 
found  useful,  as  it  is  believed  to  be  in  diphtheria,  in  consequence  of 
its  germicidal  action.  Nasal  catarrh  and  otitis  so  severe  as  to  require 
special  treatment  are  not  so  common  in  measles  as  in  scarlet  fever. 
Schwartze  says  that  3  per  cent,  of  the  cases  of  otitis  occurring  in  chil- 
dren originate  from  measles.  Both  the  nasal  and  aural  inflammations 
require  the  same  treatment  as  when  they  occur  in  scarlet  fever,  and 
which  has  been  detailed  in  the  preceding  pages. 
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I  HAVE  made  a  careful  study  of  all  the  cases  of  rotheln  which  have 
come  to  my  notice  since  1873.  Hardaway,  in  his  article  on  rotheln 
published  in  1884,  says:  "American  physicians  were  almost  entirely 
ignorant  of  rdtheln  till  within  the  last  ten  years,  when  they  were  made 
acquainted  with  it  through  the  medium  of  a  careful  paper  on  the  sub- 
ject from  the  pen  of  J.  Lewis  Smith  of  New  York."  The  paper 
alluded  to  was  published  in  the  Archives  of  Dermatology,  Oct.,  1874. 
Since  as  well  as  during  the  epidemic  which  furnished  the  material  for 
this  paper,  I  have  recorded  the  history  of  cases  wdien  opportunity 
occurred,  and  my  observations  enable  me  to  state  that  rotheln  in  itself 
is  not  fatal,  and  is  even  trivial  if  we  estimate  its  importance  by  the 
danger  or  injury  to  the  system  which  it  produces.  Nevertheless,  com- 
[ilications  sometimes  occur  which  may  be  dangerous,  and  even  fatal, 
and  which  therefore  require  prompt  treatment.  The  complicating  dis- 
eases which  have  been  observed  are  quite  numerous,  among  which  we 
may  mention  bronchitis,  pneumonia,  pleurisy,  enteritis,  entero-colitis, 
colitis,  icterus,  stomatitis,  rheumatism,  meningitis,  abscesses,  miliaria, 
pemphigus,  erysipelas,  oedema,  enlargement  of  the  thyroid,  otorrhnea, 
earache,  and  keratitis.  The  complications,  therefore,  so  far  as  the 
comfort   and   safety  of  the   patient   are   concerned,    are    much    more 
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important  than  the  primary  disease.     They  require  the  same  treatment 
which  is  proper  when  they  occur  under  other  circumstances. 

If  the  temperature  in  uncomplicated  rothehi  reach  103°,  and  tlie 
patient  be  restless,  1  grain  of  phenacetin  with  4  or  5  grains  of  bromide 
of  potassium  or  sodium  may  be  properly  given  every  three  hours  to  a 
child  of  three  years,  until  the  fever  and  restlessness  abate.  If  fever 
sufficient  to  require  treatment  continue  beyond  the  third  day,  it  \^ 
probable  that  it  is  due  to  some  complication  which  will  be  revealed  Vjy 
examination.  Restlessness  \vithout  marked  elevation  of  temjx'raturc 
requires  only  the  use  of  the  bromide.  Uncomplicated  rdtheln  ter- 
minates so  soon  that  it  seldom  causes  any  a])preciable  impairment  of 
the  general  health.  Still,  in  cities  so  many  cases  have  poor  appetite  and 
are  ansemic  that  tonics  containing  iron  are  often  useful  after  the  phy- 
sician discontinues  his  attendance. 
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Varicella  is  usually  so  mild  that  the  patient  does  well  without 
medicinal  treatment.  Occasionally  the  eruption  is  very  abundant  upon 
the  face,  and  the  patient  is  disposed  to  rub  or  scratch  it  on  account  of 
the  itching.  This  should  be  prevented,  since  the  undisturbed  vesicle 
causes  no  permanent  injury  to  the  skin,  and  disappears,  leaving  the 
features  smooth  ;  but  a  vesicle  broken  and  rubbed  by  the  fingers  of  the 
child  may  have  such  extension  of  inflammation  that  a  dimple  results. 
I  employ  for  the  purpose  of  relieving  the  itching  of  the  face,  forehead, 
ears,  neck,  and  other  cutaneous  surfaces,  frequent  washing  with  the 
following : 

i^.  Acidi  carbolici,  3j  ; 

Tinct.  camphoroe,  f5ij  ; 

Aquse  pune,  Oj. — M. 

Sig.  Apply  when  needed  to  relieve  pruritus.  It  shoukl  not  be  useil 
upon  any  of  the  mucous  surfaces. 

The  eruption  appears  upon  the  buccal  and  faucial  surfaces,  upon  tlu 
edges  of  the  eyelids,  and  sometimes  upon  the  mucous  surfaces  of  tlir 
l)repuce  and  vagina.  In  these  localities  it  is  at  times  painful,  and 
when  so,  a  4  per  cent,  solution  of  cocaine  can  be  applitnl  by  a  caniel's- 
hair  pencil  to  the  ]iainful  ]xut.  The  eyes  can  also  be  initheil  with  a 
solution  of  boric  acid,  1  drachm  to  8  ounces,  and  the  mouth  and  other 
parts,  except  the  eyes,  can  be  bathed  with  a  soothing  lotion,  as — 
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^i.  Acidi  l)()ri('., 

3j; 

Sodii  l)(»rat., 

3j; 

Bismuth,  subiiitrat., 

3'ij  ; 

Aqufe  purse, 

f'sviij.- 

— M, 

Si^.  Shake  well  before  using. 
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The  family  can  ho  informed  that  in  two  or  three  days  these  erup- 
tions, which  are  painful,  will  begin  to  abate. 


SMALL-POX. 

By  WILLIAM   M.  WELCH,  M.  D. 


Prophylaxis. 

Of  all  the  measures  employed  to  prevent  the  spread  of  small-pox, 
none  is  so  important  and  efficacious  as  Jenner's  great  discovery. 
There  is  perhaps  no  single  scientific  fact  better  established  than  that 
vaccination,  periodically  repeated,  is  capable  of  effectually  prevent- 
ing the  occurrence  of  that  disease  in  man.  In  view  of  this  fact  it 
does  at  first  sight  seem  strange  that  variola  should  continue  to  prevail 
in  civilized  communities;  and,  while  nothing  appears  easier  than  to 
control  the  spread  of  this  disease,  or  even  to  eradicate  it  altogether, 
yet  there  are  difficulties  in  the  way  of  accomplishing  this  end  which 
seem  almost  insurmountable.  These  arise  from  various  causes,  but 
chiefly  from  individual  carelessness  or  indifference  about  employing 
vaccination,  from  a  want  of  unanimity  of  opinion  with  regard  to  its 
efficacy,  and  from  the  absence  of  a  general  law  making  it  compulsory. 
I  know  that  many  conscientious  citizens  are  opposed  to  enforcing  vac- 
cination by  law,  but  as  every  unvaccinated  person  is  liable  to  contract 
small-pox  and  disseminate  the  contagion  among  others,  he  should  there- 
fore be  regarded  in  the  light  of  a  public  enemy,  and  dealt  with  accord- 
ingly. Surely  it  is  not  an  unreasonable  position  to  assume  that  no 
person  through  ignorance  or  prejudice  should  be  allowed  to  contra- 
vene the  public  welfare. 

But  in  the  absence  of  a  statutory  law  requiring  the  vaccination  of 
all  persons,  very  much  can  be  done  in  the  way  of  enforcing  the  measure 
by  restricting  the  privileges  of  the  unvaccinated.  For  instance,  satis- 
factory evidence  of  successful  vaccination  should  be  required  of  every 
child  before  admission  into  public  and  private  schools  and  institutions 
for  the  care  of  children  ;  no  unvaccinated  person  should  be  allowed  to 
serve  as  a  soldier  in  the  national  army  or  navy,  or  in  the  State  militia  ; 
and  no  unvaccinated  immigrant  should  be  allowed  to  land  until  vac- 
cination has  been  performed. 

In  view,  therefore,  of  the  great  importance  of  this  prophylactic 
measure  to  the  public,  it  becomes  the  duty  of  all  municipal  and  State 
authorities  to  provide  gratuitous  vaccination  for  the  poor,  and,  indeed, 
for  all  helpless  children  of  improvident  parents,  no  matter  to  what 
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class  of  society  tlicy  belong.  Xo  expenditure  of  money  should  l>e 
spared  by  these  authorities  in  order  to  protect  their  citizens  against  a 
disease  so  loathsome  and  fatal  as  small-pox.  From  a  purely  monetary 
point  of  view  such  expenditure  is  wise,  for  a  single  epidemic  of  this 
much-dreaded  disease  in  a  community  may  necessitate  a  greater  outlay  to 
care  for  the  indigent  sick  alone  than  would  be  required  to  purchase  the 
means  of  protection  for  that  community  for  a  decade  of  years. 

If  vaccination  were  universally  practised,  and  repeated  from  time 
to  time  as  circumstances  required,  there  would  be  little  need  for  other 
means  of  prevention;  but  as  it  is  impossible  to  attain  so  desirable  a 
result,  recourse  must  be  had  to  other  prophylactic  measures,  and  some 
of  these  constantly  form  quite  an  indispensable  part  of  the  preventive 
management  of  small-pox.  When  this  disease  appears  in  a  community 
the  chief  aim  should  be  to  prevent  the  dissemination  of  the  infection, 
and  of  the  various  means  commonly  employed  to  attain  this  end  isola- 
tion of  t'he  patient  is  of  chief  importance.  This  can  only  be  accom- 
plished with  any  degree  of  certainty  by  having  the  case  remove<l  to  a 
well-organized  hospital ;  and,  as  it  is  manifestly  improper  to  treat  such 
cases  in  general  hospitals,  it  follows  that  every  city  and  large  town 
should  be  provided,  either  temporarily  or  permanently,  with  a  sjiecial 
place  for  the  treatment  of  this  disease  in  the  event  of  its  outbreak. 
Certainly,  in  every  large  city  a  permanent  and  well-equipped  institu- 
tion of  this  kind  is  a  necessity.  It  should  be  located  sufficiently 
remote  from  the  thickly-settled  parts  of  the  city  as  to  endanger  no 
portion  of  the  community,  while  at  the  same  time  it  should  l>e  easy 
and  ready  of  access.  Indeed,  the  more  accessible  it  is,  and  the  more 
fully  it  is  ])rovided  with  modern  improvements  and  comforts,  the  more 
willingly  and  cheerfully  will  patients  consent  to  removal  thereto.  It 
should  never  be  spoken  of  as  a  " pest-house :''  most  persons  will  consent 
to  go  to  a  well-regulated  hos]>ital,  but  to  a  '' prM-house^''  never. 

Of  course  a  special  hospital  of  this  kind  should  be  managed  under 
strict  quarantine  regulations.  No  person,  however  w(^ll  juMtected,  should 
be  allowed  to  visit  a  patient  in  the  institution  except  under  extreme  cir- 
cumstances, and  then  only  after  every  possible  precaution  shall  have 
been  taken  to  prevent  his  carrying  away  the  germs  of  the  disease. 
The  nurses  and  attendants  should  not  be  alhnved  to  leave  tiie  hospital, 
nor  come  in  contact  with  other  })ersons,  until  they  have  had  an  antisep- 
tic hiitl)  niid  have  changed  their  clothes.  In  providing  nurses  and  other 
oiu])loyes  for  the  hospittil  it  need  not  l>e  required  that  tlu^v  shall  have 
had  smnll-i)ox,  but  they  should  invariably  be  revaccinated  before  enter- 
ing on  dutv. 

The  hospital  siioidd  be  provided  with  closed  ambulances  lor  the 
transpoi'tation  of  p:Uii'nts.  Private  or  public  vi'hicles  should  nevi-r  l>c 
used  lor  this  purpose.     IndetHl.  this  is  I'cgarded  as  so  important  a  matter 
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that  in  some  lar^^c  cities  in  this  coniitrv  the  use  of  any  kind  of  pnhlic 
conveyance  for  carryin<^  persons  aifeeted  with  small-pox  is  prohibited 
l)v  law,  and  its  infringement  is  made  punishable  by  fine.  Besides 
being  closed  vehicles,  so  as  to  guard  as  far  as  possible  against  the 
spread  of  contagion  from  the  patients,  the  ambulances  should  also  be 
eomfortable.  The  pain  and  prostration  from  fully-developed  small- 
])ox  re(iuire  that  persons  thus  afflicted  should,  when  transported,  be 
handled  with  the  greatest  care  and  caution,  so  that  no  additional  risk 
to  life  shall  be  incurred  in  consequence  of  the  transfer.  Lest  infection 
be  spread  by  the  ambulance  itself,  it  should  be  disinfected  and  provided 
with  clean  bedding,  blankets,  etc.  every  time  it  is  used.  In  order  that 
the  public  may  know  the  character  of  the  disease  it  conveys,  it  should 
bear  the  name  of  the  hospital  to  which  it  belongs. 

Whenever  a  case  of  small-pox  occurs  in  a  family,  the  physician's 
first  duty  is  to  vaccinate  promptly  all  members  of  the  family  who 
have  never  been  vaccinated,  and  revaccinate  all  others  Avithout 
regard  to  the  character  of  their  previous  vaccination.  If  this  be 
done  and  the  patient  sent  to  the  hospital,  the  disease  may  be  j)re- 
vented  from  spreading.  When  it  is  known  that  a  person  has  been 
exposed  to  the  infection  of  small-pox,  it  is  advisable  not  only  to  vacci- 
nate that  person  immediately,  but  to  quarantine  him  for  a  })eriod  of 
fourteen  days ;  which  sufficiently  represents  the  incubation  period  of 
variola.  The  latter  purpose  doubtless  could  be  most  effectually  car- 
ried out  in  a  place  specially  set  apart  for  the  care  of  such  persons ; 
hence  every  large  city  should,  in  the  event  of  an  outbreak  of  small-pox, 
improvise  a  quarantine  hospital  or  station  for  the  temporary  detention 
of  persons  suspected  of  having  received  the  variolous  infection.  Every 
such  person  refusing  to  be  confined  in  this  place  should  be  visited  daily 
by  a  medical  sanitary  officer  for  a  period  of  two  weeks,  or  until 
symptoms  of  small-pox  appear,  in  which  event  the  case  should  be 
immediately  sent  to  the  hospital  for  treatment.  These  precautionary 
measures  are  especially  necessary  among  the  poor,  whose  dwellings  are 
always  small  and  often  overcrowded.  So  also  in  the  larger  places  of 
habitation,  where  there  is  no  suitable  apartment  for  secluding  the 
])atient,  such  as  hotels,  boarding-houses,  public  institutions,  and  all 
dwellings  connected  with  stores,  the  same  constant  vigilance  and 
prompt  action  in  regard  to  vaccination  and  isolation  are  necessary 
to  prevent  the  spread  of  the  disease. 

If  the  small-pox  patient  is  to  be  treated  at  home,  every  possible 
effort  should  be  made  to  seclude  him  from  all  persons,  excepting  only 
such  as  are  required  to  act  as  nurses,  and  they  should  be  protected 
by  recent  vaccination.  In  selecting  an  apartment  for  the  patient  a 
room  most  completely  separated  from  all  other  parts  of  the  house  is 
preferable ;  but  when  this  is  not  practicable — which  is  usually  the  case 
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ill  the  ordinary  city  residence — tl  e  npperraost  room  of  the  house  should 
be  preferred.  It  should  be  well  -.eiitiiated,  and,  if  possible,  have  an 
open  fire-place,  in  which  fire  should  be  kept  constantly  burning.  All 
unnecessary  articles  of  furniture,  such  as  drapery,  upholstery,  carjiets, 
etc.,  should  be  removed.  Every  precaution  in  reg^ird  to  cleanliness 
and  disinfection  of  clothing,  bedding,  and  everythHii;  in  use  in  the 
room  should  be  exercised,  so  that  the  danger  of  spreading  the  infection 
shall  be  reduced  to  the  minimum.  A  sheet  wrung  out  in  a  strong  solu- 
tion of  carbolic  acid,  Labarraque's  liquid,  or  some  other  disinfectant, 
and  suspended  across  the  doorway,  may  aid  in  preventing  the  infection 
from  being  disseminated  to  other  parts  of  the  house.  AVhile  it  is  impos- 
sible to  practise  aerial  disinfection  in  an  apartment  occupied  Ijy  a  patient, 
yet  the  common  })ractice  of  placing  chloride  of  lime  or  some  other  dis- 
infectant about  the  room  undoubtedly  serves  a  useful  purpose,  and 
should  be  encouraged.  If  these  agents  do  nothing  more,  they  cer- 
taiidy  aid  in  correcting  the  bad  odors  which  arise,  and  thus  render 
the  atmosphere  of  the  room  more  agreeable  to  the  patient  and  his 
attendants. 

So  long  as  a  dwelling  is  infected  with  small-pox  the  entire  house- 
hold should  cease  to  associate  with  the  public.  The  attendance  of  the 
well  members  at  church  and  other  public  assemblages  should  by  all 
means  be  interdicted.  The  children  should  be  required  at  once  to 
leave  school,  and  should  not  be  readmitted  until  the  family  physician 
or  some  qualified  sanitary  officer  certifies  that  the  sickness  has  ended, 
that  the  house  has  been  thoroughly  cleansed  and  disinfected,  and  that 
the  danger  of  conveying  the  infection  to  others  has  ceased  to  exist.  It 
seldom  happens  that  it  is  necessary  to  close  a  school  on  account  of  an 
outbreak  of  small-pox  in  the  neighborhood,  or  even  among  the  pupils, 
since  protection  can  be  so  easily  and  certainly  secured  from  properly- 
performed  vaccination  and  its  timely  repetition.  Indeed,  well-marked 
evidence  of  previous  vaccination  should  constitute  a  prerequisite  of 
admission  of  children  into  all  schools,  public  or  private.  If  this  rule 
were  strictly  observed,  school  authorities  would  have  but  little  to  fear 
from  the  contagion  of  small-pox. 

When  small-pox  makes  its  appcaram-c  in  a  iiouse,  the  well  mem- 
bers of  the  household  should,  as  a  rule,  not  be  removed,  except  to  a 
quarantine  station  or  hosj)ital.  For  if  removed  to  anotiier  locality,  and 
the  disease  should  sul)so(iueut]y  apjiear  in  any  of  them,  a  new  centre 
of  infection  would  be  established.  Better  by  tar  would  it  be  to  vacci- 
nate or  revaccinate  all  such  persons,  and  iiavc  tlioin  remain  on  the 
premises  under  sanitary  supervisii)n.  To  depend  upon  them  to  practise 
self-denial  of  their  personal  liluTty  voluntarily  fur  th(^  wcltarc  o\'  the 
]iublic  Avould  be  trusting  too  much  to  the  wcakni>ss  ot"  human  natiu'c; 
hi'ucc,  doubtless,  the  best  results  would  hv  obtained  bv  furuishiuir  reli- 
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al)k'  iiunrds  to  ciilorcc  not  only  isolation,  bnt  also  compliance  with  all 
other  necessary  precautionary  measures.  Unfortunately,  this  proeedtu-e, 
if'pro})erly  carried  out,  would  probably  prove  too  expensive  to  be  feas- 
ible when  small-i)ox  is  prevailing  in  a  community  to  any  considerable 
extent;  but  it  would  be  entirely  practicable  to  deal  with  the  first  cases 
in  this  manner.  Surely,  no  expenditure  of  money,  however  great, 
would  prove  more  prudent  and  economical  in  the  end  than  that  made 
for  providing  the  means  of  limiting  the  outbreak  of  the  disease  to  the 
original  case  or  cases. 

Another  means  of  restricting  the  spread  of  small-pox  is  to  apprise 
the  public  of  the  particular  locality  where  the  disease  exists,  so  that  no 
t)ne  may  unknowingly  approach  within  infecting  distance  of  the  place. 
But  how  to  do  this  without  exciting  unnecessary  alarm  is  a  problem 
not  easy  of  solution.  The  plan  adopted  in  some  cities  of  placarding 
the  infected  house  with  a  large  and  conspicuous  poster  is  believed  by 
many  to  serve  a  useful  purpose,  notwithstanding  it  frequently  meets 
with  much  opposition.  The  latter  fact,  however,  is  suggestive  that 
the  plan  might  also  prove  useful  as  a  means  of  forcing  the  consent  of 
patients  to  removal  to  the  hospital  as  an  alternative.  But  whether 
this  plan  be  adopted  or  not,  the  sanitary  authorities  should  keep  the 
premises  under  constant  supervision,  instituting  daily  visits  by  officers 
qualified  and  empowered  to  advise  and  direct  the  observance  of  all 
necessary  sanitary  precautions,  and,  if  there  be  danger  of  non-compli- 
ance, to  enforce  the  more  arbitrary  and  restrictive  measures  already 
recommended. 

Disinfection  is  a  highly  important  prophylactic  measure.  The 
infection  of  sraall-pox  is  not  only  imparted  to  the  atmosphere  sur- 
rounding the  patient,  but  to  all  articles  which  have  been  used  by  him 
or  been  near  him.  It  clings  to  these  articles  for  a  variable  length  of 
time,  and  they  are  therefore  not  unfrequently  the  media  by  which  the 
infection  is  conveyed  to  others.  Disinfection  consists  in  the  complete 
destruction  of  the  infecting  agent  or  germs  of  the  disease,  and  it  thus 
renders  infected  articles  innoxious.  Fresh  air  and  sunlight  are,  in  a 
certain  sense,  disinfectants  ;  at  least,  when  infected  articles  are  freely 
exposed  to  the  atmosphere  and  rays  of  the  snn  for  some  time,  the  in- 
fecting principle  becomes  less  and  less  active,  and  finally  disappears. 
Therefore  the  house,  and  especially  the  room,  occupied  by  the  patient 
should  be  freely  though  cautiously  ventilated.  If  the  weather  be  cool, 
an  open  fire  upon  the  hearth  would  contribute  very  much  to  the  change 
of  air  in  the  room,  and  it  would  also  consume  much  of  the  infected 
atmosphere. 

Chemistry,  however,  furnishes  the  more  speedy  and  reliable  disin- 
fectants, and  it  is  upon  such  that  we  mainly  depend  for  the  destruction 
of  the  disease-germs.     Some  one  of  these  chemical  agents  should  be 
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brought  directly  in  contact  with  all  excremontitious  matter  from  the 
])aticnt,  and  with  evervtliing  which  has  been  used  Vjy  him  or  been  near 
him  during  the  progress  of  the  disease.  All  discharges,  not  excepting 
those  from  the  mouth  and  nose,  should  be  received  into  a  vessel  con- 
taining some  such  disinfectant  as  chloride  of  lime,  carbolic  acid,  or 
bichloride  of  mercury.  Under  no  circumstances  should  the  excreta 
be  allowed  to  flow  into  the  sewer  or  be  cast  away  without  first  having 
undergone  disinfection.  In  country  districts,  where  disinfectants  may 
not  be  readily  obtained,  the  discharges  should  be  deeply  buried  in  tlie 
ground  in  a  locality  where  there  is  no  danger  of  contaminating  the 
water-supply.  Every  handkerchief,  towel,  and  article  of  be<lding  and 
clothing  used  by  the  patient  should  be  steeped  for  some  time  before 
leaving  the  room  in  a  solution  of  2  fluidounces  of  chloride  of  zinc 
or  4  fluidounces  of  strong  carbolic  acid  to  the  gallon  of  water,  and 
afterward  boiled  by  themselves  for  half  an  hour  or  longer  in  plain 
water  ;  all  small  articles,  such  as  bits  of  linen,  s])onge,  absorbent  cotton, 
and  the  like,  should  be  burned  immediately ;  all  utensils  used  for  eat- 
ing and  drinking  should  be  purified  by  boiling  water ;  and,  in  shoit, 
nothing  should  be  allowed  to  leave  the  room  without  having  first  been 
subjected  to  some  form  of  disinfection. 

The  attendants  should  not  be  more  numerous  than  the  necessities  of 
the  case  require.  They  should  be  carefully  instructed  in  regard  to  the 
importance  of  cleanliness,  disinfection,  and  isolation.  Xot  only  should 
they  be  instructed  to  exclude  from  the  sick-room  all  persons  not 
having  authority  to  enter,  but  also  all  domestic  animals,  such  as  the 
dog  and  cat,  as  they  are  exceedingly  liable  to  serve  as  conveyers  of  the 
infection. 

The  clothing  of  the  attendants  should  l)e  of  such  material  as  can  \m^ 
readily  boiled  and  washed,  and  it  should  be  frequently  ehangeil  and  sub- 
jected to  this  process.  An  attendant  should  not  come  in  ct)ntact  with 
other  ])ersons  while  engaged  with  the  case.  On  leaving,  either  tempo- 
rarily or  permanently,  a  bath  should  first  be  taken,  using  freely  car- 
bolic-acid soap,  and  the  hair  should  be  washed  with  a  weak  solutii»n 
of  mercuric  chloride.  No  clothing  should  be  worn  or  carried  away 
from  the  premises  that  has  at  any  time  been  in  the  infected  atmosphere, 
unless  it. has  first  been  disinfected. 

Physicians  also  should  exercise  care  lest  they  may  be  the  means  of 
communicating  the  coutagion.  "When  called  upon  to  attend  a  case  of 
small-pox  the  physician  should  not  nnnain  in  the  infected  atmosphere 
longer  than  is  necessary  to  make  a  proper  examination  ;  the  prescrijition 
may  be  written  and  advice  given  in  another  apartment.  After  each 
visit  he  should  carefully  wasji  jiis  hands,  face,  anil  hair  :  his  hands 
es]K>cially  should  l)e  washed  in  somt^  disinfecting  solution.  He  should 
then  expose  himself  ibr  a  consideral)le  time  in   the  open  air  beloiv 
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y\<\i\\v^  another  patient.  J>ut  if  iiiueli  time  lias  been  spent  in  the 
infected  atmosphere  lie  should  eertainly  return  home,  wash  again,  and 
change  his  outer  elothing.  The  clothing  which  is  removed  should  be 
hung  up  in  the  open  air  for  several  hours.  If  the  case  be  long  and 
tedious,  it  would  be  advisable  for  the  medical  attendant  to  have  his 
clothing  disinfected  after  attendance  has  ceased,  or  even  before,  if 
nccossaiy.  It  is  not  a  bad  ])lan,  as  suggested  by  some,  for  the  physi- 
cian to  wear  into  the  sick-chamber  a  long  mackintosh,  or  even  a  linen 
duster,  buttoned  up  to  the  chin,  and  to  keep  the  garment  hanging  in 
the  open  air  in  the  intervals  of  his  visits.  In  hospitals,  where  there 
are  many  patients  to  be  examined,  and  where  he  is  required  to  spend 
considerable  time  in  the  wards,  nothing  short  of  a  change  of  his  entire 
outer  clothing  before  leaving  the  institution  would  be  advisable. 

The  isolation  of  a  small-pox  }nitient  should  be  continued  until  all  the 
scabs  are  removed,  and  even  then  he  should  not  be  allowed  to  associate 
with  the  public  until  he  has  had  one  or  more  antiseptic  baths.  Perhaps 
the  most  reliable  antiseptic  bath  that  can  be  given  is  one  containing  cor- 
rosive sublimate.  Great  care,  however,  should  be  taken  that  none  of 
the  solution  enters  the  patient's  mouth.  The  safest  way  to  proceed  in 
the  use  of  such  a  bath  is,  I  think,  simply  to  sponge  the  body  and  care- 
fully wet  the  hair  with  the  solution  (1  to  2000),  and  then  have  the  patient 
freely  bathed  in  plain  water,  with  the  use  of  carbolic-acid  soap.  A  5 
per  cent,  solution  of  Labarraque's  liquid  also  makes  a  very  reliable  dis- 
infecting bath.  After  this  he  should  put  on  clothing  which  has  not 
been  exposed  to  the  infection,  or,  if  exposed,  has  been  disinfected, 
and  he  may  then   safely  mingle  with  the  public. 

Inasmuch  as  the  body  of  a  person  who  has  died  of  small-pox  is 
capable  of  imparting  the  infection,  some  precautions  should  be  observed 
in  regard  to  it.  For  instance,  the  body  should  be  thoroughly  wet  with 
a  solution  of  corrosive  sublimate  (1  to  500),  or  with  a  solution  of 
chloride  of  lime  in  the  proportion  of  6  ounces  of  the  drug  to  a  gallon 
of  Avater,  or  with  some  other  equally  powerful  disinfectant ;  besides,  it 
shculd  be  wrapped  in  a  sheet  saturated  with  one  of  these  solutions  and 
buried  at  once.  The  preferable  method  of  disposing  of  the  dead  from 
this  disease  is  by  cremation  ;  but  this  method  is  yet  perhaps  too  strongly 
opposed  by  public  sentiment  to  be  practicable.  It  is  not  advisable  to 
transport  the  corpse  a  long  distance  or  from  one  city  to  another  for 
burial,  but  if  this  be  really  necessary,  it  should  first  be  placed  in  a 
metallic  coffin  hermetically  sealed.  In  its  burial,  it  should  be  put  at 
least  six  feet  under  ground,  and  should  not  be  disinterred  unless  abso- 
lutely necessary,  and  then  only  under  sanitary  supervision.  The  vehicle 
used  for  conveying  the  body  to  the  grave  should  afterward  be  disin- 
fected. It  is  perhaps  unnecessary  to  say  that  the  funeral  should  by  no 
means  be  public. 
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After  the  sir-k-chamber  has  been  vacated,  either  Ijy  the  recover\^  or 
death  of  the  patient,  every  article  of  no  great  vahie  which  it  contains 
should  be  immediately  burned.  Everything  else  which  will  not  l>e 
injured  by  the  ordinary  operations  of  the  laundry  may  be  safely  and 
cheaply  disinfected  by  immersion  in  boiling  water  for  half  an  hour.  It 
should  be  remembered,  however,  that  the  water  must  be  maintained  at 
the  l)oiling-point  for  that  lengtli  of  time.  But  if  it  be  impracticable  to 
subject  such  articles  at  once  to  the  boiling  process,  they  should  be  im- 
mersed for  about  four  hours  in  some  reliable  disinfecting  solution — 
such  as  mercuric  chloride  in  the  proportion  of  1  to  2000,  or  carlxjlie 
acid  1  to  50 — and  subsequently  boiled.  Heavy  clothing,  pilhjws,  hair 
mattresses,  and  other  articles  which  cannot  be  boiled  and  Avashed  should 
be  hung  up  in  the  room  and  subjected  to  the  influence  of  sulphur 
dioxide.  This  may  be  accomplished  by  burning  in  the  room,  after  it 
has  been  made  as  nearly  air-tight  as  possible,  3  pounds  of  sulphur  to 
every  1000  cubic  feet  of  air-space.  After  this,  the  room  should  remain 
closed  from  twelve  to  twenty-four  hours,  then  be  opened,  thoroughly 
ventilated,  and  all  surfaces,  including  that  of  furniture,  washed  with 
a  disinfecting  solution  (chloride  of  lime  or  carbolic  acid  1  to  50,  or 
mercuric  chloride  1  to  1000) ;  afterward  the  floor  and  other  wood- 
work should  be  thoroughly  scrubbed  with  soap  and  Avater.  The 
wall-])aper,  if  there  be  any,  should  be  well  moistened  with  the  car- 
bolic-acid solution  and  scraped  off"  and  burned.  Paper  may  be  reajv 
plied  or  the  Avails  Avhitewashed,  according  to  fancy.  In  additi(»n  to 
all  these  precautions,  it  is  adA'isable  to  have  the  room  remain 
unoccupied  for  three  or  four  Aveeks,  during  Avhich  time  it  should 
be  Avell  aired. 

For  disinfection  of  outer  clothing,  carpets,  bedding,  and  all  arti- 
cles Avhich  cannot  be  boiled,  there  is  nothing  superior  to  steam.  The 
germs  of  small-pox  will  certainly  perish  if  exposed  for  half  an  hour 
to  this  agent  at  a  temperature  of  212°  F.  There  are,  howcA'cr,  (Ti'tain 
articles  which  Avould  be  injured  by  moist  heat,  and  for  the  disinfix^- 
tion  of  these  dry  heat  may  be  substituted.  In  this  case  a  tempera- 
ture of  at  least  230°  F.,  and  continued  for  two  hours,  will  be  re- 
quired. 

As  most  of  these  requirements  Avould  only  be  indifferently  carried 
out  by  the  average  citizen,  and  as  some  could  not  be  attom]>ted  at  all 
for  the  want  of  pro]ier  facilities,  it  is  evident  that  local  sanitary  boards 
should  be  vested  Avitli  auth(M"ity  and  provided  with  ample  means  to 
take  charge  of  e\'erv  house  in  which  small-pox  makes  its  aj>)>carancx', 
and  a])ply  the  necessary  measures  for  the  erailii'ation  oftiie  inloction. 
The  work  of  disinfection  should  always  be  conducted  by  a  projHM'ly 
qualified  sanitary  officer,  and,  as  it  is  dcMie  in  furtherance  o\'  public 
safety,  the  public  treasury  should  supply  the  means.     In  every  large 
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city,  as  has  been  so  pertinently  remarked  by  an  experienced  sanitarian,' 
some  snitable  place  should  be  provided  for  disinfecting,  witliont  cost  to 
the  poor  and  at  a  nominal  cost  to  the  well-to-do,  all  portable  articles, 
particularly  such  as  cannot  be  conveniently  or  satisfactorily  cleansed 
and  disinfected  at  home,  such  as  beds  and  bedding,  woollen  clothing, 
and  the  like.  "Such  articles,"  continues  this  sanitarian,  "could  then 
b(>  i-etnoved,  with  due  precaution,  in  a  wagon  specially  prepared  for  the 
purpose;  those  of  no  value  being  burned  in  a  furnace,  and  the  remain- 
der, after  being  cleansed  and  thoroughly  disinfected  by  steam,  dry 
heat,  or  by  chemical  agents,  according  to  circumstances,  returned  to 
the  owners.  This  plan  w\\\  j^revent  serious  embarrassment,  and  will 
ensure  a  more  complete  purification  than  can  be  expected  under  ordi- 
nary circumstances  ;  and  its  general  observance  will  unquestionably  do 
much  toward  the  preservation  of  the  public  health."  In  cities  where 
this  method  has  been  adopted  its  benefits  have  been  clearly  proved. 

In  order  to  afford  health  authorities  the  earliest  0})portunitv  to 
apply  any  or  all  of  the  measures  which  have  been  indicated  for  restrict- 
ing and  preventing  the  spread  of  small-pox,  every  case  of  the  disease 
should  be  promptly  reported  to  them  so  soon  -as  its  nature  is  deter- 
mined. In  some  municipalities  the  physician  in  attendance  is  required 
to  give  such  notification — a  requirement  which,  I  think,  is  not  nnrea- 
sonable.  Unquestionably,  every  practitioner  of  medicine  should  feel 
himself  called  upon  to  sustain  the  sanitary  authorities  in  their  efforts  to 
prevent  or  stamp  out  a  pestilential  disease,  and  should  willingly  com- 
ply with  any  requirement  whose  object  is  the  attainment  of  so  desirable 
an  end.  Surely,  no  one  who  properly  appreciates  the  dignity  of  his 
calling  would  connive  at  the  concealment  of  a  disease  whose  existence 
endangers  the  public  health.  It  has  been  truly  said :  ^  "  No  obligation 
to  the  patient  or  his  friends  is  required  of  the  physician  to  keep  the 
nature  of  the  disease  a  secret ;  on  the  contrary,  by  so  doing  he  lowers 
his  profession  and  dishonors  himself,  in  that  he  wrongs  the  public  by 
pandering  to  the  selfish  interests  of  the  few." 

Treatment. 

In  the  management  of  small-pox  greater  progress  has  been  made  in 
the  direction  of  prevention  than  of  cure.  Since  the  general  introduc- 
tion of  vaccination  epidemics  of  this  once  widespread  and  fatal  scourge 
have  greatly  diminished  in  frequency ;  hence  opportunities  for  study- 
ing the  course  and  treatment  of  the  disease  in  the  present  age  occur 
only  periodically,  and  these  periods  are  often  widely  separated.  For 
this  reason,  doubtless,  the  current  literature  of  medical  science  contains 

>  Wm.  H.  Ford,  M.  D.,  President  Board  of  Health  of  Philadelphia,  "  The  Preven- 
tive Management  of  Small-pox,"  Medical  News,  March  11,  1882. 
'•'  Ford,  loc  cit. 
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less  in  regard  to  the  treatment  of  this  than  of  most  other  infections 
maladies. 

The  type  of  small-pox  has  also  been  very  considerably  changed  by 
vaccination.  Where  this  agent  does  not  confer  immunity  from  infec- 
tion, it  is  still  quite  sure  to  exercise  a  more  or  less  marked  modifying 
influence  over  the  disease,  according  as  the  period  at  which  it  was 
employed  is  near  or  remote.  Cases  of  small-pox  thus  modified  are 
known  as  varioloid,  and  they  may  assume  various  grades  of  severity — 
from  the  mildest  form  possible  to  that  barely  distinguishable  from  the 
unmodified  disease.  In  the  management  of  the  milder  cases  but  little 
is  required  besides  the  employment  of  hygienic  measures ;  the  severe 
cases  of  this  class,  however,  demand  very  careful  attention,  and  even 
then  death  not  infrequently  results.  But  even  where  the  protective 
influence  of  vaccination  seems  to  be  entirely  lost,  there  is  often  sufficient 
of  this  influence  remaining  to  cause  a  slight  abridgment  in  the  course 
of  the  disease,  and  thus  a  severe  case  is  often  helped  through  to  a  favor- 
able termination.  It  is  therefore  easy  to  understand  how  a  certain 
drug,  or  some  special  method  of  therapeutics,  may  acquire  an  unmerited 
reputation  in  the  treatment  of  post-vaccinal  small-pox. 

Unmodified  small-pox  has  always  been  a  very  difficult  disease  to 
manage,  and  the  treatment,  of  course,  has  varied  greatly  in  diflerent 
asres.  One  of  the  earliest  methods  of  treatins;  the  disease  consistetl  in 
placing  the  patient  in  a  bed  surrounded  with  red  hangings,  covering 
him  with  red  blankets  and  a  red  counterpane,  having  him  suck  the  red 
juice  of  pomegranates,  and  gargle  his  throat  with  mulberry  wine.  It 
is  said  that  Prince  John,  son  of  Edward  II.  of  England,  was  treated 
in  this  way,  and  that  his  medical  adviser  took  to  himself  no  small 
credit  for  having  brought  his  royal  patient  safely  through  the  disease. 

Later  on,  the  treatment  was  for  a  long  time  equally  erroneous, 
although  not  governed  by  the  same  superstitious  belief.  It  was  the 
practice  for  centuries  to  bleed  largely  and  repeatwlly,  to  purge,  to 
blister,  to  apply  heating  lotions,  to  administer  heating  drinks,  and  to 
do  many  other  irrational  things.  Without  reproaching  in  tlie  least 
our  ancestors,  who  did  the  best  they  knew,  yet  their  method  of  treat- 
ment cannot  be  too  strongly  condemned,  since  measures  so  depressing 
must  of  necessity  cripple  the  powers  of  nature  and  add  to  the  malig- 
nancy and  fatality  of  the  disease.  ^lore  recently  we  have  come  to  a 
recognition  of  the  important  fact  that  small-pox  in  its  fullest  dcvelo|>- 
ment  is  so  exhausting  in  its  effects  as  to  tax  to  the  utmost  all  reserves 
of  vital  energy,  and  that  it  is  our  duty  to  conserve  by  every  possible 
means  the  vigor  of  the  ]nitient. 

It  must  be  admitted  that  there  are  as  yet  no  drugs  known  to  exert 
the  slightest  influence  in  either  sliortening  or  UKxHfying  the  course  of 
small-pox.     In  view  of  the  light,  however,  which  is  now  beginning  to 
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(lawn  on  the  nature  of  inteetin^^  agents  of  all  contagious  diseases,  it 
(U)es  not  seem  altogether  visionary  to  believe  that  the  time  is  approach- 
hvj:  when  we  shall  he  able  to  introduce  into  the  blood  a  chemical  sub- 
stance which  will  render  it  an  unsuital)le  soil  fur  the  multiplication  and 
growth  of  infectious  microbes.  Surely,  it  does  not  appear  impossible 
that  through  the  great  and  rapid  ])rogress  now  being  made  in  pharma- 
cology and  therapeutics  there  will  yet  be  manufactured  for  us  such 
substances  as  shall  possess  the  particular  action  desired.  The  great 
advancement  made  during  the  last  few  years  in  chemistry,  by  which 
the  synthetical  method  of  obtaining  various  complex  products  has  been 
i-endered  possible,  affords  ground  for  hope  that  we  shall  yet  be  able, 
not  only  to  combat  more  effectually  the  pathological  processes  of  small- 
pox, but  also  to  destroy  or  antagonize  the  cause  of  the  disease  itself. 
Until  this  new  era  arrives,  however,  we  must  be  content  with  a 
treatment  based  on  rational  principles. 

In  order  to  consider  in  detail  the  treatment  of  small-pox  it  seems 
most  convenient  to  divide  the  disease  into  its  various  stages,  as  follows : 
1.  The  Stage  of  Incubation;  2.  The  Initial  Stage;  3.  The  Eruptive 
Stage ;  4.  The  Stage  of  Sup})uration ;  5.  The  Stage  of  Retrogression, 
or  Stadium  Exsiccationis ;   6.  Convalescence. 

The  Stage  of  Incubation. — The  interval  between  the  reception  of 
the  infecting  agent  of  small-pox  into  the  blood  and  the  earlier  manifes- 
tatittns  of  disease  is  usually  unattended  by  symptoms.  There  is  no 
doubt,  however,  that  certain  unknown  processes  take  place  during  this 
period.  It  is  very  important  to  know  whether  anything  can  be  done 
at  this  time  to  arrest  or  change  these  processes  so  as  to  prevent  or  mod- 
ify the  ap])roaching  disease.  Drugs,  of  course,  are  powerless  for  this 
purpose.  Is  vaccination  at  this  period  capable  of  exerting  any  such 
influence?  This  question  has  been  answered  in  both  the  affirmative 
and  negative.  Some  have  advanced  the  opinion  that  when  the  micro- 
organisms of  variola  have  gained  access  to  the  circulation  the  subse- 
quent introduction  of  the  micro-organisms  of  vaccinia  can  have  no 
other  effect  but  that  of  accelerating  the  action  of  the  former.  This 
opinion  is  based  on  the  assumption  that  the  micro-organisms  of  both 
these  affections  are  identical.  Hence,  the  few  who  hold  to  this  view 
denounce  vaccination  at  this  stage  of  variola  as  not  only  useless  but 
harmful,  claiming  that  it  tends  to  precipitate  and  intensify  the  incu- 
bating disease.  I  need  only  say  that  this  view  is  altogether  theoretical, 
and  wholly  unsupported  by  experience. 

From  the  clinical  reports  of  those  who  have  made  extensive  use  of 
vaccination  at  this  period  of  small-pox  there  seems  to  be  some  differ- 
ence of  experience  concerning  its  efficacy.      In  commenting  on  this 
question  Curschmann  says:^  "Are  we  able  to  exert  any  influence  on 
^  Cydopcedia  of  the  Practice  of  Medicine,  Ziemssen,  vol.  ii. 
Vol.  II.— 16 
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the  disease  in  the  early  stage  preceding  the  ern])tion  ?  Is  it  possiljle  in 
infected  persons,  during  the  stages  of  incubation  and  invasion,  to  cut 
short  the  disease  or  to  modify  its  course?  Many  attempts  have  been 
made  to  answer  these  questions  affirmatively,  but  as  yet  without  much 
result.  The  first  idea  was  vaccination,  and  this  was  emi)loyed  by  some 
in  the  ordinary  way ;  by  others  subcutaneous  injections  of  vaccine- 
lvm]ih  have  been  given,  it  is  said,  with  good  results.  I  must,  however, 
advise  great  scepticism  regarding  these  assertions.  Of  tlie  subcutaneous 
injection  of  lymph  I  have  no  experience ;  but  that  ordinary  vaccination 
durino-  the  stasfcs  of  invasion  and  incubation  cannot  stay  the  disease  has 
been  proved  to  me  by  chance  observations  and  direct  experiments.  On 
the  contrary,  I  have  seen,  in  cases  in  which  vaccination  was  practised 
after  infection  with  variola,  vaccine  pustules  and  small-pox  pu.-tulos 
developed  side  by  side.  It  is,  in  my  opinion,  very  doubtful  wiiether 
vaccination  can  even  render  the  course  of  the  disease  milder. 

The  hypodermic  use  of  vaccine  lymph  is  certainly  not  ontitle<l  to 
any  confidence  as  a  prophylactic  measure.  Innnunity  does  not  result 
from  the  mere  presence  of  the  lymjili  in  the  blood,  but  from  certain 
unknown  jirocesses  which  take  })lace  in  the  system  in  the  course  of  true 
vaccinia.  It  is  therefore  evident  that  the  vaccine  disease  must  reach  a 
certain  stage  of  development  before  it  is  capable  of  exerting  any  pro- 
phylactic power  whatsoever.  I  have  had  very  frequent  ojiportunities 
of  witnessing  that  vaccination  during  the  invasive  or  initial  stage  of 
small-pox  is  utterly  valueless,  and  also  that  it  is  equally  valueless  when 
performed  no  longer  than  three  or  four  days  prior  to  the  earlier  invasive 
symptoms.  The  vaccine  vesicles  resulting  from  vaccination  practised  at 
this  period,  and  the  variolous  pustules,  will,  it  is  true,  develop  side  by 
side  without  the  one  exerting  any  influence  whatsoever  over  the  other. 
But  Curschmann's  experience  seems  to  warrant  the  inference  that 
at  no  time  within  the  incubation  period  of  small-pox  can  vaccination 
be  used  with  advantage  against  the  approaching  disease.  If  such  is 
his  experience,  it  certainly  dift'ers  very  greatly  from  my  own.  I  have 
in  numerous  instances  seen  small-pox  very  markedly  modified  l)y  vac- 
cination perforuied  at  this  period,  and  not  nnfrciiuontly  have  scon  it  ])re- 
vcntcd  absolutely.  In  order  that  protection  shall  be  complete  it  is 
necessary  that  the  insertion  of  the  vaccine  lymph  should  be  made  almost 
immediately  after  the  rcce]ition  <if  the  contngiinn  ;  but  if  made  at  a  soint^ 
what  later  date  a  modifying  efiect  may  be  obtained.  Xo  part  of  the  incu- 
bation period  should  be  considered  too  late  to  make  use  of  this  remedy, 
since  this  period  is  sometimes  ]>rolonged  beyond  its  usual  limit,  in  which 
case  a  late  vaccination  may  prove  of  value. 

It  is  mv  opinion  that  vaccinia  docs  not  begin  to  exert  its  i>rophy- 
lactic  power  until  the  areola  «'oinnuMU'es  to  form  around  the  v(^sicle. 
At  this  tiiur  the  mild  febrile  reat'tion,  regarded  by  Jenner  as  a  sine  ipui 
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von  ill  ti'uc  vaccinia,  hecdiiios  appai'ciit.  If"  this  stage  of  the  vesicle  be 
reached  Ix^fore  the  palieiit  shows  any  symptoms  of  small-pox,  the  dis- 
ease may  be  entirely  ])revented  ;  if  not  reached  until  after  the  febrile 
symptoms  appear,  but  before  the  eruption  occurs,  it  may  modify  the 
attack.  Now,  it  is  well  known  that  in  typical  vaccinia  the  areola 
a|)pears  about  the  seventh  or  eiiihtii  (hiy  from  the  date  of  insertion  of 
the  lymph,  and  is  at  its  iieigiit  on  the  ninth  or  tenth  day  ;  and  it  isecpially 
well  known  that  the  incubation  period  of  variola  is,  in  the  majority  of 
<'ascs,  of  ten  or  eleven  days'  duration,  and  that  the  eruption  docs  not 
appear  until  about  three  days  later.  This  renders  quite  obvious 
tiie  fact  that  vaccination,  practised  shortly  after  variolous  infection  has 
occurred,  has  an  opportunity  in  point  of  time  to  exert  more  or  less 
prophylactic  influence  against  the  incubating  disease.  While  no  inflex- 
ible rule  can  be  laid  down,  yet  it  may  be  said  in  a  general  way  that 
if  vaccination  be  practised  on  the  first  or  second  day  after  the  reception 
of  the  infection  the  protection  may  be  perfect ;  and  if  employed  between 
this  date  and  the  fifth  day,  it  may  be  partial.  But  I  would  emphasize 
the  fact  that  after  infection  has  occurred,  every  day  that  is  allowed  to 
pass  before  resorting  to  vaccination  is  so  much  .valuable  time  lost. 

While  the  appearance  of  the  ai-eola  generally  indicates  the  period  of 
the  vaccine  process  at  which  its  prophylactic  power  begins  to  be  exerted, 
yet  this  period  may  vary  somewhat  in  different  individuals.  For  in- 
stance, I  have  more  than  once  seen,  say,  two  persons  exposed  to  the 
contagion  of  small-pox  at  the  same  time,  and  in  such  a  manner  that 
there  could  be  no  doubt  about  infection  occurring — have  vaccinated 
these  persons  at  once  and  with  the  same  virus,  and  the  vaccinia  in 
both  cases  has  pursued  identical  courses,  yet  in  one  case  the  protection 
was  perfect,  while  in  the  other  it  was  only  partial.  In  other  similar 
instances  one  received  })artial  protection  and  the  other  none  at  all. 
This  difference  is  doubtless  due  to  some  individual  peculiarity  that 
cannot  be  explained. 

It  is  much  easier  to  confer  protection  against  small-pox  after  infec- 
tion where  revaccination  is  required  than  where  the  vaccination  is 
primary.  The  explanation  of  this  is  not  difficult.  It  is  because  vac- 
cinia in  its  modified  form — such  as  results  from  revaccination — 
develops  more  speedily,  arrives  at  the  areolar  stage  more  quickly,  and 
runs  its  entire  course  several  days  sooner,  than  does  unmodified  or  true 
vaccinia ;  hence  it  is  clear  that  the  period  of  protection  in  such  cases 
must  be  reached  earlier.  But  as  there  is  no  uniformity  in  the  course  of 
vaccinia  induced  by  revaccination,  of  course  in  that  form  of  the  disease 
in  which  the  vesicle  more  nearly  approaches  the  true  standard  the 
later  in  the  vaccine  process  will  the  period  of  protection  be  reached. 

In  endeavoring  to  confer  protection  at  this  stage  of  small-pox  the 
quality  of  the  vaccine  lymph  employed  has  a  great  deal  to  do  with 
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success.  1  liavc  never  been  able  to  succeed  well  with  animal  lymph. 
It  is  too  unreliable,  and  when  it  does  succeed  in  inducing  vaccinia  the 
process  is  usually  so  slow  that  it  does  not  reach  the  stage  at  which  pro- 
tection is  exerted  before  the  symptoms  of  small-pox  appear.  Nothing 
is  of  more  vital  importance  at  this  period  of  the  disease  than  that  the 
vaccine  virus  employed  should  be  fresh  and  active.  The  difference 
between  succeeding  and  failing  in  producing  vaccinia  at  this  time 
often  means  to  the  patient  the  difference  between  life  and  death.  I 
know  of  no  virus  that  is  more  reliable  or  will  give  better  results  than 
eighth-day  lymph  taken  directly  from  a  typical  vaccine  vesicle  on  the 
arm  of  an  infant.  But  as  this  virus  can  seldom  be  obtained  when 
needed  for  this  purpose,  next  to  it  I  prefer  humanized  virus  in  the 
form  of  crust  from  a  healthy  infant ;  and  I  have  a  veiy  decided  pref- 
erence for  that  which  has  resulted  from  a  long  series  of  human  trans- 
missions. There  is  no  question  that  vaccinia  induced  by  such  virus 
runs  a  much  shorter  course  than  that  which  results  from  animal  lymph, 
or  even  from  virus  of  recent  humanization.  The  vaccine  in  use  in  this 
country  prior  to  the  introduction  of  animal  vaccination  (in  1870) 
induced  a  de('id(>dly  modified  type  of  vaccinia,  whose  duration,  count- 
ing from  the  insertion  of  the  virus  until  the  falling  off  of  the  crust,  Avas 
only  fourteen  or  fifteen  days.  It  is  evident  that  vaccinia  of  this  cha- 
racter is  attended  by  a  more  speedy  development  of  the  vesicle  and  an 
earlier  appearance  of  the  areola  than  is  the  case  in  the  more  typical 
form  of  the  disease,  and  consequently  can  be  used  with  greater  effect 
against  incubating  small-pox.  I  need  hardly  say  that  where  time  is 
not  so  important  an  element  vaccine  which  produces  the  typical 
Jennerian  type  of  vaccinia  is  greatly  to  be  preferred,  for  I  believe  it 
confers  protection  of  greater  durability. 

There  is  no  doubt  that  the  milder  type  of  vaccinia,  or  that  resulting 
from  long-humanized  virus,  is  capable  of  conferring  complete  immu- 
nity against  small-pox  for  a  variable  length  of  time.  The  best 
prophylactic  results  that  I  have  had  from  vaccination  after  variolous 
infection  have  been  from  the  use  of  such  virus,  and  I  attribute  this 
wholly  to  its  reliable  and  speedy  action.  In  using  this  virus  it  is 
advisable  that  a  number  of  insertions  be  made,  as  this  not  only 
increases  the  chances  of  inducing  the  vaccine  disease,  but  tends  to 
bring  the  system  more  effectually  under  its  influence.  Furthermore,  it 
is  believed  by  souie  authoi's  that  nuiltii>le  insertions  (piicken  the  pro- 
cesses of  vaccinia,  and  thus  hasten  tin-  attaiiunent  of  that  stage  of  the 
disease  at  which  its  prophylai'tit-  power  l)egins  to  be  exertcnl.  Water- 
house  was  of  this  opinion,  and  his  remarks  on  the  subject  are  interest- 
ing because  they  were  made  nearly  a  century  ago,  in  the  vt'ry  earliest 
history  of  vaccination.  He  wrote:  "  I  think  it  ]iroper  to  ]niblish  an 
important  fact  for  which  we  are  not  indebted  to  Europe — namely,  //'  a 
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person  be  inocnkdcd  iril/i  the  Ichic-poch  firo  days  after  having  received  the 
casiifd  infection  of  snuill-po.r,  tlic  kine-pock  ic ill  predominate  and  .save  the 
p(Uient.  Nay,  I  will  go  liirther  and  say  in  some  cases  three  days  pos- 
terior to  infection  instead  of  two  ;  for  there  is  a  mode  of  expediting  the 
()j)oration  of  the  kine-pock  virus  l)y  increasing  the  quantity  of  matter 
tiirust  under  the  epidermis ;  and  it  appears,  from  experiment,  that  this 
does  not  depend  so  much  on  increasing  the  quantity  put  into  a  deep 
])imcture  as  it  does  on  the  increase  of  infected  surface.  In  other  words, 
you  may  expedite  the  processes  of  kine-j)ock  inoculation  two  days,  if 
not  three,  if,  instead  of  two  punctures,  you  make  sixteen  or  twenty  ;" 
.  .  .  .  "  and  on  the  sixth  day  from  the  operation  we  shall  have  the 
appearance  of  the  eighth  day  in  ordinary  cases ;  and  on  the  eighth  day 
we  shall  find  the  appearance  of  the  tenth,  and  so  on  \\\t\\  the  febrile 
symptoms,  in  Avhicli  commotion  the  prophylactic  power  consists." 

As  there  is  nothing  at  this  stage  of  small-pox  of  greater  importance 
than  vaccinia  attended  by  prompt  and  speedy  development  of  the  vesi- 
cle, it  is  evident  that  the  virus  employed  should  be  selected  and  used 
with  the  greatest  possible  care  and  skill.  Humanized  crusts  are  not 
all  equally  reliable  and  active,  and  it  requires  more  experience  and 
closer  attention  to  distinguish  between  those  which  can  be  trusted  and 
those  which  cannot  than  is  generally  supposed.  In  order  to  ensure 
success,  it  is  advisable  when  possible  to  employ  virus  from  more  than 
one  source.  It  is  desirable  at  this  time  to  guard  as  far  as  possible  not 
only  against  failure,  but  also  against  a  vaccine  disease  of  slow  progress. 
A  tardy  vesicle,  or  one  that  is  slow  in  making  its  appearance  and  late 
in  arriving  at  maturity,  gives  no  assurance  of  safety.  From  the  use 
of  bovine  lymph,  especially  that  form  which  is  now  furnished  in  a 
dried  state  on  ivory  points,  it  is  not  unusual  to  find  the  vesicles  two, 
three,  or  more  days  late  in  making  their  appearance,  and  correspond- 
ingly late  in  reaching  the  areolar  stage.  Such  a  vaccination  of  course 
coidd  scarcely  be  expected  to  modify  the  approaching  disease,  much  less 
prevent  it. 

It  has  been  suggested  by  some  that  variolous  inoculation  might  be 
practised  with  advantage  where  too  great  a  length  of  time  has  elapsed 
since  exposure  to  the  contagion  of  variola  for  vaccination  to  be  of  any 
benefit.  But  besides  the  legal  objection  to  such  a  procedure,  there  is 
often  the  difficulty  of  determining  the  exact  day  on  which  infection 
occurred,  especially  when  the  disease  breaks  out  in  a  private  family, 
and  without  this  knowledge  it  would  be  impossible  to  say  of  any  such 
case  that  it  is  too  late  to  confer  protection  by  vaccination.  Perhaps  I 
can  best  illustrate  what  I  mean  by  citing  one  or  two  examples  of  vac- 
cination after  infection  out  of  very  many  such  recorded  in  my  record- 
book.  A  mother  and  her  four  children  were  admitted  into  the  small- 
pox ward   of  the  hospital  under  my  care ;  the  mother  was  suffering 
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from  small-pox,  which  had  advanced  to  the  seventh  day  of  the  erup- 
tion, while  all  the  children  wei-e  still  in  good  health.  Three  of  the 
children  were  unprotected  In'  vaccination,  and  the  other,  a  girl  of  eight 
years,  had  been  vaccinated  in  infancy.  All  four  of  the  children  were 
at  once  vaccinated.  The  girl  who  had  been  vaccinated  took  vaccinoid, 
and  enjoyed  immunity  from  small-pox.  The  other  three  children 
developed  regular  vaccinia ;  of  these,  one  was  perfectly  protecte<i, 
another  had  an  exceedingly  mild  form  of  varioloid,  and  the  other, 
unfortunately,  suffered  from  unmodified  small-pox  and  died. 

The  very  last  group  of  variolous  cases  which,  up  to  this  time,  has 
been  admitted  into  the  hospital  illustrates  not  only  the  same  facts,  but 
also  the  fatal  consequence  of  vaccination  unsuccessfully  performed  when 
the  contagion  of  variola  is  within  infecting  distance.  The  history  of 
this  group  of  cases  is  as  follows :  On  April  28th  a  mother  and  her 
two  children — one  aged  four  years,  and  the  other  eight  months — were 
brought  to  the  hospital  on  account  of  the  younger  child  suffering  from 
confluent  small-pox ;  the  mother  and  the  older  child  being  still  in 
good  health.  Tlie  disease  in  the  younger  child  had  advanced  to  the 
sixth  day  of  the  eruption ;  death  occurred  three  days  subsequently. 
The  infection  in  this  instance  had  been  received  from  an  adjoining 
house  where  the  disease  was  prevailing.  On  account  of  the  nearness 
of  the  contagion  an  attempt  had  been  made  to  vaccinate  both  these 
children  some  four  or  five  w'eeks  previously  to  their  admission,  ivory 
points  containing  animal  lymph  having  been  used  ;  but  the  only  result 
obtained  was  spurious,  consisting  at  the  point  of  insertion  in  both  cases 
of  a  small  red  elevation  resembling  a  red  raspberry.  The  mother  had 
been  vaccinated  in  infancy,  and  showed  two  good  cicatrices,  which 
rendered  her  immune  against  small-pox,  and  also  against  revacci na- 
tion. The  well  child,  aged  four  years,  was  vaccinated  a  few  hours 
after  admission,  humanized  virus  being  used.  Three  insertions  were 
made,  two  of  which  developed  into  typical  vesicles.  On  May  7th 
a  few  variolous  jiapules — twenty-two  by  actual  count — ajipeareil. 
About  a  half  dozen  of  these  became  very  slightly  pustular,  but  dis- 
appeared quickly,  and  without  leaving  any  pitting  whatsoever.  Prior 
to  the  appearance  of  the  eruption  the  temperature  was  for  two  or  three 
days  101°  to  102°  F.,  but  the  child  ate  as  usual,  and  played  about  the 
ward,  being  at  no  time  ill  enough  to  be  confined  to  IkhI. 

The  sum  of  my  experience  in  vaccination  during  the  incubatiou 
stage  of  small-pox  amounts  to  159  cases.  As  the  space  at  my  disposal 
will  not  permit  of  anything  like  a  detailed  account  of  these  eases,  I  axn 
only  refer  to  them  in  such  a  way  as  to  show  general  results.  The  vac- 
cinations were  all  ]irimary,  ami  were  jHM'fornieil  at  various  periixls  of 
this  stage — anywhere  from  immediately  after  the  reception  of  the  con- 
taginm  until  within  two  days  of  the  appearance  of  the  eruption.     As 
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the  cases  were  all  under  observation  in  the  hospital,  where  they  came 
in  the  closest  possible  contact  with  numerous  small-pox  cases,  there  can 
l)e  no  question  that  the  conta<j;ium  was  present  in  suflicient  quantity  to 
ensure  infection. 

Of  the  159  cases,  29  were  j)erfectly  protected  against  small-])()x  ; 
14  almost  perfectly  protcctetl  ;  20  protected  to  a  well-marked  degree; 
24  partially  protected  ;  and  72  were  unprotected. 

In  support  of  the  statement  already  made — namely,  that  the  vaccine 
disease  does  not  begin  to  exert  its  prophylactic  power  until  the  vesicle 
has  reached  the  stage  at  which  the  areola  appears — I  present  the  fol- 
lowing statistics :  Of  the  159  cases,  57  were  vaccinated  on  various 
dates  ranging  from  one  to  seven  days  before  the  eruption  of  small- 
pox appeared,  and  of  these  25  died,  giving  a  death-rate  of  43  per 
cent.  In  102  cases  vaccination  was  performed  at  an  earlier  period  of 
the  incubation  stage,  and  of  these  only  14  died,  giving  a  death-rate  of 
13  per  cent.  Of  these  14  deaths,  11  occurred  among  persons  who, 
before  admission  to  the  hospital,  had  been  vaccinated  with  animal 
lymph,  and  the  vaccine  vesicles  were,  in  most  instances,  of  very  tardy 
development.  The  value  of  vaccination  during  this  stage  of  variola 
becomes  still  more  apparent  when  these  death-rates  are  contrasted  with 
the  death-rate  of  the  unvaccinated  cases,  which  amounted  to  58  per 
cent. 

The  Initial  Stage. — The  initial  stage  of  small-pox  comprises  the 
period  between  the  earliest  manifestations  of  disease  and  the  appearance 
of  the  eruption,  and  has  a  duration  usually  of  about  three  days.  After 
what  has  been  said  of  the  power  of  vaccination  after  variolous  infec- 
tion, or  of  the  hypodermic  use  of  vaccine  lymph,  recommended  by 
Furley,^  it  is  needless  to  consider  further  either  of  these  means  as  a 
remedy  at  this  stage  of  the  disease.  Bloodletting,  formerly  so  much 
employed,  is  now  almost  never  resorted  to,  not  even  for  the  relief  of 
symptoms.  Quinine,  in  large  doses,  has  been  recommended  as  exert- 
ing a  favorable  influence  over  the  course  of  the  disease,  but  the  expe- 
rience of  Curschmann  and  others  shows  that  it  possesses  no  such  value. 
In  short,  all  attempts  to  stay  the  disease,  or  even  modify  its  course, 
have  proved  unavailing,  and  we  can  do  nothing  more  at  this  stage 
than  treat  special  symptoms  as  they  arise. 

The  popular  though  erroneous  notion  of  past  centuries,  that  it  is 
necessary  to  keep  the  patient  hot  and  sweating,  still  prevails  to  some 
extent,  and  not  unfrequently  it  is  found  very  difficult  to  overcome 
this  prejudice.  On  the  contrary,  every  effiart  should  be  directed 
toward  keeping  the  patient  as  comfortable  as  possible,  and  experience 
shows  that  a  bed-room  well  ventilated  and  having  a  temperature  of 
from  65°  to  70°  Fahr.  is  best  suited  to  this  purpose.     The  ordinary 

•  Lancet,  May  -25,  1872. 
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fel)rituge  inixturos,  siu-h  a.~  licjuor  aiiimonise  acetatis,  liquor  jK>tas<ii 
citratis,  tinctura  aconiti,  etc.,  may  be  given  in  suitable  doses  and  at 
stated  intervals.  I  myself  am  in  the  habit  of  using  the  following 
formula : 

I^.  Spirit,  jether.  nitrosi, 

Syrupi  limonis,  a/i.   f^iv  ; 

Liquor,  ammonii  acetatis,     l".5v. — ~SL 
Sig.    Give    2    to    3    fluidrachms    every    two    hours,  in    a    little    ice- 
water. 

If  there  is  irritability  of  the  stomach,  the  effervescing  citrate  of 
potassium  may  be  preferable.  It  sometimes  happens  that  the  stomach 
is  very  irritable,  especially  in  children ;  in  this  case  lime-water,  sul)- 
nitrate  of  bismuth,  aromatic  spirit  of  ammonia,  a  little  chloroform- 
water,  or  any  other  drug  or  agent  known  to  be  of  service  in  this  con- 
dition, may  be  used.  The  swallowing  of  small  pieces  of  ice  will  often 
give  relief  when  everything  else  fails.  When  the  skin  is  hot  and  dry 
and  the  temperature  high,  frequent  sponging  with  cool  water  is  ser- 
viceable. Severe  headache  may  call  for  the  application  of  cold  water, 
iced  compresses,  or  an  ice-bag  to  the  head.  These  measures  neeil  not 
be  feared  on  account  of  the  common  impression  that  they  tend  to  su])- 
press  the  eruption,  for  such  is  not  the  case. 

Nervous  symptoms,  such  as  insomnia,  delirium,  and  convulsions, 
are  often  prominent  features  of  the  disease  and  demand  appropriate 
treatment.  Some  one  of  the  bromide  salts,  or  chloral,  given  either 
separately  or  in  combination,  will  usually  succeed  in  subduing  these 
symptoms.  For  the  convulsions  of  children  there  is  perhaps  noth- 
ing more  effective  than  chloral,  given  either  by  the  mouth  or  rectum. 
When  given  by  the  mouth  it  should  be  well  diluted,  since  it  is  very 
irritating  to  the  throat,  Mhich  is  liable  to  become  implicated  in  the 
variolous  process  quite  early.  Warm  baths  arc  also  very  useful. 
There  is  another  nervous  symptom  commonly  present  at  this  stage 
of  small-pox,  and  that  is  pain  in  the  back.  This  is  sometimes  so 
distressing  as  to  call  for  measures  of  relief.  When  the  stomach  is 
retentive  Dover's  jiowder  may  be  given,  or  some  one  of  the  analge- 
sic coal-tar  ])ro(hu'ts,  n»nv  so  frequently  used  to  relieve  jiain,  may  be 
employed.  Sometimes  there  is  a  good  deal  of  restlessness  and  general 
iriital)ility  ;  in  such  cases  I  have  found  a  little  morphine,  combinetl 
with   the  jireseription  given   above,  to  act   most   happilv. 

The  common  practice  of  applying  nnistard  to  the  back  for  the  relief 
of  pain  or  to  the  epigastrium  to  lessen  gastric  irritability  cannot  be  t(x> 
sti'ongly  condemned,  since  the  variolous  eruption  alwavs  aj^pears  in 
nuich   greater  abundane(>  on   irritated  surfaces.      Wherever  there  i-  an 
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ulciM",  a  woiiiid,  or  :m  excoriated  eoiulition  of  the  skin,  there  the  ])us- 
tiilcs  are  siii-e  to  he  loiiiid  in  dense  clusters.  I  have  fretiuently  seen 
the  eruj)tion  intensely  conHnent  over  regions  of  the  skin  where  a  mus- 
tard plaster  had  heen  ajiplifMl  din-ing  this  stage  of  the  disease.  Some 
have  thought  that  the  eruption  might  in  this  Avay  be  diverted  from  the 
face  to  other  localities,  but  I  am  convinced  that  it  is  not  diminished 
anywhere  else  by  reason  of  its  confluence  on  these  parts  through  the 
action  of  a  sinapism  ;  rather  is  it  increased  to  that  extent. 

The  digestion  at  this  stage  is  not  vigorous ;  hence  the  diet  should 
he  light  and  easily  assimilated.  There  is  nothing  perhaps  more  suit- 
able than  animal  broths  and  milk.  The  best  beverages  are  cold  water 
and  iced  lemonade.  Acidulated  drinks  seem  to  be  particularly  grateful 
to  the  palate.  Gentle  cathartics  may  of  course  be  administered  when- 
ever indicated. 

The  Eruptive  Stage. — The  eruptive  stage  may  be  said  to  comprise 
a  period  beginning  with  the  first  appearance  of  the  eruption  and  ending 
when  pustulatiou  has  fully  occurred.  The  duration  of  this  stage  in 
variola  vera  is  usually  about  seven  or  eight  days,  but  in  modified 
small-pox  it  is  shortened  in  proportion  to  the  degree  of  modification. 
The  great  desideratum  for  this  period  of  the  disejjse  is  a  remedy  capa- 
ble of  diminishing  or  modifying  the  cutaneous  manifestations,  for  there 
is  no  doubt  that  recovery  of  the  patient  almost  always  depends  upon  the 
<iuantity  of  the  eruption  and  the  length  of  time  which  it  consumes  in 
running  its  course.  Formerly  it  was  thought  that  some  modification 
might  be  brought  about  by  bloodletting,  but  experience  shows  that  the 
most  confluent  eruption  has  succeeded  to  the  most  vigorous  employment 
of  the  lancet.  It  is  therefore  worse  than  useless  to  bleed,  for  by  so 
doing  we  expend  that  power  which  will  be  required  later  on  to  repair 
the  injury  done  by  the  disease. 

In  order  to  control  the  course  of  the  disease  it  is  necessary  t(>  find 
some  agent  capable  of  antagonizing  its  pathogenic  forces.  Efforts  have 
been  made  to  accomplish  this  end  by  the  internal  and  external  use  of 
various  antiseptic  or  antizymotic  drugs,  and  some  of  these  have  been 
vaunted  as  efficacious ;  but  it  must  be  truly  said  that  no  one  of  these 
drugs  has  as  yet  established  for  itself  the  claims  put  forth  respecting  its 
value.  I  have  experimented  with  a  few  of  the  antiseptic  remedies  which 
have  been  highly  recommended  from  time  to  time,  but  with  results  so 
discouraging  as  to  lead  at  once  to  their  abandonment.  A  few  years 
ago  I  subjected  7  patients  suffering  from  unmodified  small-pox  to  the 
use  of  sulpho-carbolate  of  sodium,  administering  20  grains  every 
three  hours :  4  of  this  number  began  taking  the  drug  on  the  second 
day  of  the  eruption  ;  of  these,  1  lived  three  days  ;  1  five  days  ;  1  eight 
days ;  and  the  other  fifteen  days.  Two  began  its  use  on  the  fourth 
day  of  the  eruption  ;  of  these,  1  lived  two  days,  and  the  other  three 
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days.  One  began  its  use  on  the  fifth  day  of  the  eruption,  and  in 
twenty-one  days  death  occurred.  It  is  seen  that  every  one  of  these 
patients  died.  To  be  sure,  they  "were  all  severe  cases — all  of  them 
confluent,  and  some  malignant.  But  they  certainly  represent  a  class 
of  cases  in  the  management  of  which  something  more  than  the  ordi- 
nary treatment  is  required. 

Besides  the  drug  just  mentioned,  I  have  tried  a  few  other  antiseptic 
remetlies,  such  as  salicylic  acid,  salicylate  of  sodium,  and  carbolic  acid ; 
the  latter  both  internally  and  externally.  But  I  cannot  say  that  I  have 
seen  any  Ijencficial  result  from  the  use  of  any  of  these  remedies.  With 
xylol — which,  according  to  Ziilzer,  coagulates  the  contents  of  the 
pustules  and  cuts  short  their  development — I  have  had  no-  exjie- 
rience. 

The  internal  use  of  sulphur  has  been  favorably  mentioned  as  a 
remedy.  From  the  fact  that  this  drug  is  eliminated  by  the  skin  it 
has  been  thought  that  it  ought  to  be  peculiarly  beneficial  in  the  treat- 
ment of  small-pox.  Dr.  Iscar  of  France  claims  that  he  has  used  it 
with  success,  and  recommends  for  children  the  following  formula : 

^.  Sulphur,  lotum,  3iiss; 

Glycerini, 

Aqua3  aurantii  flor.,    da.  foxv; 
Syrupi  simplicis,  fsviiss. — M. 

Dose,  a  tea-spoonful  every  hour. 

The  local  use  of  antiseptics  in  variola  is  also  spoken  of  very  favor- 
ably by  some  writers,  particularly  M.  Bianchi,  who  reports  excellent 
results  from  the  following  method  :  The  patient  is  first  bathed  in  a 
solution  of  1  :  20  of  boric  acid,  using  with  this  bath  antiseptic  soap. 
During  the  course  of  the  disease,  baths  in  the  boric-acid  solution,  or  in 
a  solution  of  corrosive  sublimate  1  :  1000,  are  used  every  four  houi^s. 
After  each  bath  the  patient  is  anointed  with  iodoform  and  vaseline,  from 
1  to  5  :  100,  according  to  the  severity  of  the  case.  When  possible  the 
pustules  are  opened  with  an  "  aseptic  needle"  and  their  contents  evac- 
uated. The  patient  is  then  wrapped  in  aseptic  linen,  which  is  frequently 
changed.  It  is  claimed  by  the  author  that  this  treatment  notably 
diminishes  the  duration  of  the  eruption,  lessens  the  fever,  prevents 
severe  ulceration  and  scarring,  and  thus  leads  to  rapid  convalescence. 
Similar  results  are  said  to  have  followed  the  use  of  baths  containing 
permanganate  of  potassium,  the  salt  being  added  until  the  water  is  of 
a  rose-red  color. 

Corrosive  sublimate  has  also  been  recommended  locally  in  the  form 
of  spray.  Talamon  employs  Avhat  has  been  styled,  "  the  sublimate- 
ether  spray,"  which  I  believe  is  })reparwl  as  follows  : 
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Bf.  Hydrarg.  cliloridi  corrosivi, 

Acid,  tarturici,  r7a.  gr.  xv  ; 

Alcoholi.s  (IM)  percent.),  oi-ss  ; 

iEtheri.s,  <j.  s.  ad  fsiij. — M. 

Tliis  is  to  1)0  used  l>y  a  liand-spray  two  or  three  times  daily,  and,  as  it 
is  caustic,  care  must  be  taken  not  to  throw  it  into  the  eyes  nor  in  })rox- 
iniity  to  the  nostrils  of  the  patient. 

Looking  back  over  the  literature  of  the  subject,  I  find  that  the 
antiseptic  treatment  of  small-pox  just  described  is  nothing  more  than 
the  revival  of  an  old  jiractice  which  for  many  years  was  abandoned. 
It  is  true  tliat  when  these  agents  were  used  a  half  century  and  more 
ago,  it  was  not  because  they  possessed  antiseptic  properties,  for  the  germ 
theory  was  not  then  known  ;  but  this,  certainly,  could  have  made  no 
diif'erence  in  the  results.  As  long  ago  as  1843,  Gregory  wrote: '  "  The 
latest  mode  of  treating  the  surface  during  the  maturative  stage  of  small- 
pox is  that  of  applying  mercurial  plasters  containing  calomel  or  corro- 
sive muriate  of  mercury,  or  covering  the  whole  surface  with  mercurial 
ointment.  In  the  French  hospitals  at  the  present  time  the  latter  mode 
is  in  fashion.  The  reports  which  have  reached,me  of  its  success,  how- 
ever, are  not  very  flattering.  I  have  seen  all  three  plans  fairly  tried  at 
the  Small-pox  Hospital.  The  ointment  and  calomel  plasters  were 
inefficient.  The  plaster  of  corrosive  sublimate  converted  a  mass  of 
confluent  vesicles  into  one  painful  and  extensive  blister,  but  I  am  still 
to  learn  what  benefit  the  patient  derived  from  the  change." 

Until  some  special  treatment  for  small-pox  is  proved  efficacious, 
we  cannot  do  better  than  treat  this  stage  of  the  disease  on  the  same 
principle  as  the  preceding  one — ^by  regulating  the  condition  of  the 
patient  and  giving  attention  to  special  symptoms  as  they  arise.  Usually 
it  is  not  until  the  eruption  appears  that  the  disease  is  recognized  and  its 
severity  prognosticated.  If  the  case  promises  to  be  at  all  severe,  all 
flannel  under-garments  should  be  at  once  removed,  and  the  hair  cut 
close,  so  that  the  head  may  be  kept  cool,  cleanliness  enforced,  the  risk 
of  cellular  inflammation  of  the  scalp  diminished,  and  a  better  oppor- 
tunity affiDrded  for  the  employment  of  cooling  lotions  should  delirium 
or  more  urgent  brain  symptoms  arise. 

The  febrile  symptoms  which  usher  in  the  disease  now  usually 
remit,  but  increase  again  as  the  eruption  progresses.  For  this  con- 
dition the  remedies  already  mentioned  may  be  employed.  It  some- 
times happens  in  a  depressed  condition  of  the  system,  particularly  in 
children,  that  the  extremities  and  even  the  surface  of  the  body  are 
cool,  and  that  the  eruption  is  too  slow  in  making  its  appearance.  In 
such  cases  the  application  of  heat  and  the  administration  of  hot,  stimu- 
^  Gregory  on  Eruptive  Fevers,  Bulkley. 
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lating  drinks,  such  as  hot  toddy,  may  be  of  service.  This  condition 
in  children  is  apt  to  be  associated  with  convulsions,  in  which  case 
there  is  nothing  better  than  a  warm  bath,  followed  by  an  envelopment 
in  warm  lilankets.  Should  the  convulsions  continue,  however,  chloral, 
by  either  the  mouth  or  rectuni,  is  quite  sure  to  give  relief.  I  ro])cat 
here  the  caution  not  to  fail  to  dilute  the  chloral  freely,  for  the  thr<jat 
is  now  so  much  involved  in  the  variolous  process  that  an  irritating 
draught  may  give  rise  to  croupous  symptoms,  or  even  acute  oetlema  of 
the  glottis. 

As  the  eruption  progresses,  not  only  the  throat  but  the  soft  jialate, 
the  buccal  mucous  membrane,  the  larynx,  and  sometimes  the  trachea, 
become  more  or  less  involved  in  the  process,  which  is  often  the  source 
of  difficult  and  painful  deglutition.  This  condition  requires  the  use 
of  mouth-washes  and  gargles,  such,  for  instance,  as  those  contain- 
ing chlorate  of  potassium,  boric  acid,  glycerole  of  tannin,  tincture 
of  myrrh,  etc.  I  have  often  found  the  milder  demulcent  fluids  made 
from  flaxseed,  gum  arable,  or  slippery-elm  bark  with  water  particularly 
palliative.  Of  these,  none  are  more  relished  by  the  patient  than  flax- 
seed tea,  sweetened  with  white  sugar  and  acidulated  with  lemon-juice. 
Careful  and  frecpient  cleansing  of  the  mouth  affi^rds  considerable  relief. 
This  may  be  done  by  the  nurse  covering  her  index  finger  with  a  soft 
linen  rag,  dijiping  it  into  a  little  sage  tea  or  solution  of  boric  acid, 
and  then  thoroughly  and  carefully  cleansing  the  entire  buccal  cavity. 
Sometimes  it  is  found  more  convenient  to  use  some  of  the  mouth- 
vvashes  mentioned  above  in  the  form  of  spray.  All  irritating  washes, 
such  as  caustic  solutions  of  nitrate  of  silver  and  the  like,  should  be 
carefully  avoided. 

When  the  eruption  assumes  the  vesicular  form,  there  are  always  con- 
siderable burning  and  itching  of  the  skin,  particularly  of  the  face, 
hands  and  forearms.  For  the  purpose  of  preventing  or  alleviating 
these  symptoms  some  ointment  or  oily  substance  may  be  applied. 
Vaseline  containing  about  3  per  cent,  of  carbolic  acid  makes  a  very 
useful  ointment;  or,  if  the  odor  of  carbolic  acid  be  objectionable,  oil 
of  eucalyptus  or  thymol  may  be  substituted.  The  preparation  which 
I  most  frequently  employ  is  one  composed  of  equal  ]>ai-ts  of  lime- 
water  and  olive  oil,  to  which  I  sometimes  add  an  antiseptic,  and  at 
other  times  a  little  cologne-water.  This  I  have  applied  very  fre«'ly 
with  a  large  caniel's-hair  brush.  When  the  burning  and  pain  are  severe 
there  is  perhaps  nothing  Avhich  gives  so  much  relief  as  cold  applications, 
such  as  cloths  wet  with  cool  water  and  spread  over  the  facv  and  arms. 
Curschmann  believes  that  cold  and  moisture  are  the  most  efficient  rem- 
edies for  this  condition.  He  says  :  ^  "  In  severe  cases  the  application  of 
iced  compresses  to  the  face  and  hands,  or  to  any  parts  where  the  erup- 

'  Liic.  cit. 
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tioii  is  iihiimlniit,  will  diiiiiiiisii  the  .-cvcrc  pain,  lessen  the  swelling  and 
reilnc'ss  of  the  skin,  and  make  the  j)aticnt  nntre  coinfortable." 

Tlic  (U'vt'lopnii'nt  of  the  eruption  in  tlie  thick  skin  of  the  palms  of 
the  hands,  tii)s  of  the  fingers,  and  soles  of  tiie  feet  not  nnfrequently 
gives  rise  to  intense  pain.  Cold  aj)plieations  or  iced  compresses  may 
also  prove  of  service,  altiiongh  J  think  I  have  seen  greater  relief 
follow  the  prolonged  use  of  lukewarm  hand-  and  foot-baths.  The 
fre<|Uent  aj)j)lieation  of  flannel  cloths  wrung  out  in  tolerably  hot  water, 
or  the  use  of  hot  poultices,  is  often  of  great  service. 

Toward  the  latter  part  of  this  stage  of  variola  persistent  insomnia 
anil  violent  delirium  often  occur.  AVhen  this  condition  of  the  patient 
is  attended  by  a  flushed  face  and  bounding  pulse,  an  ice-bag  to  the  head 
and  a  brisk  cathartic  may  be  of  service.  Tartar  emetic  and  sulphate 
of  mor])hine,  in  doses  of  from  -^  to  |  grain  each,  will  sometimes 
produce  sleep  and  quiet  the  delirium.  Large  doses  of  bromide  of 
potassium,  or  chloral  freely  tliluted,  may  be  given,  and  repeated  if 
necessary.  Some  care,  however,  must  be  taken  not  to  push  these 
remedies  too  far,  lest  the  patient  lapse  into  coma  or  a  state  of  pro- 
found prostration. 

Occasionally,  the  delirium  is  of  that  violent  kind  which  the  older 
writers  styled  ^^  delirium  ferox."  This  is  accompanied  with  a  wild 
expression  of  the  countenance,  and  such  a  strong  tendency  to  escape 
from  the  attendant,  or  to  self-destruction,  that  too  much  care  cannot  be 
exercised  for  the  safety  of  both  the  nurse  and  the  patient.  I  have 
known  strong  and  muscular  patients  while  in  this  state  of  mind  to 
knock  the  nurse  down,  jump  out  of  the  window,  and  run  to  some 
secluded  place,  where  they  would  cunningly  secrete  themselves.  I 
have  also  known  patients  to  attempt  suicide  in  various  ways  w'hile  the 
nurse  was  temporarily  absent.  The  necessities  of  the  case,  therefore, 
often  require  the  use  of  some  artificial  means  of  restraint.  For 
instance,  a  wide  band  of  stout  webbing  or  canvas  may  be  placed 
loosely  over  the  patient's  chest  and  firmly  secured  to  each  side  of  the 
bed.  Smaller  bands  of  the  same  material  may  be  fastened  to  each 
wrist  and  each  ankle,  the  former  being  secured  to  the  sides  of  the 
bed,  and  the  latter  to  the  foot  of  the  bed,  alloAving,  however,  a  little 
motion  of  the  limbs,  so  that  the  patient  shall  not  be  subjected  to 
painful  restraint.  In  the  mean  time  every  effort  should  be  continued 
to  quiet  the  delirium,  and  when  the  patient  refuses  to  swallow,  the 
drugs  and  nourishment  should  be  administered  by  the  rectum. 

It  is  deemed  appropriate  to  speak  of  the  treatment  of  hemorrhagic 
small-pox  under  this  head,  for  the  peculiar  manifestations  of  this  type 
of  the  disease  become  strikingly  apparent  during  the  eruptive  stage  ; 
and,  moreover,  it  is  rare  for  a  Avell-marked  case  to  live  beyond  the 
limits  of  this  stage.     Treatment  is  of  little  avail   in   this  phase  of 
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variola.  The  remedies  usually  employed  are  acids,  quinine,  ergot,  and 
tincture  of  chloride  of  iron  ;  but  these,  I  think,  are  prescribed  more 
in  conformity  with  general  usage  than  with  the  expectation  of  obtain- 
ing any  real  benefit.  When  haemorrhage  takes  place  into  the  various 
cavities  or  internal  organs  of  the  body,  it  is  recommended  that  st^i^tics 
be  employed,  togetiier  with  injections  of  ice-water,  or  the  use  of  cold 
compresses  or  tampons,  although  it  is  admitted  that  the  beneficial  effect 
of  these  agents  is  very  slight.  Transfusion  has  been  tried,  but  has  not 
given  very  encouraging  results. 

This  type  of  the  disease  in  varioloid  is  not  quite  so  significant  of 
danger  as  in  variola.  I  have  seen  a  few  hsemorrhagic  cases  of  vario- 
loid in  which  the  haemorrhage  from  internal  organs  was  not  very  pro- 
fuse or  protracted,  although  the  spots  of  petechiae  and  purpura  were 
well  marked,  recover  under  the  free  use  of  iron  and  stimulants.  In 
these  cases  nourishment  was  taken  freely,  prostration  was  at  no  time 
profound,  and,  as  the  patients  passed  favorably  through  the  eruptive 
stage  of  the  disease,  the  petechiae  and  purpura  gradually  disapjjeared 
and   conv'alescence  became  established. 

The  most  appropriate  diet  during  the  eruptive  stage  of  variola  is  a 
liquid  or  soft  diet.  It  should  be  easy  of  digestion  and  very  nutritious, 
for  the  patient  has  yet  to  pass  through  a  severe  ordeal,  in  which  his 
power  of  endurance  will  be  tested  to  the  utmost.  Such  articles  as  ani- 
mal broths,  milk  and  eggs  may  be  freely  given.  Bread  may  be  added 
to  the  broths  or  to  the  milk,  or  it  may  be  given  in  the  form  of  milk- 
toast.  In  varioloid,  the  appetite  during  this  stage  is  often  unaffected ; 
such  patients  require  but  little  treatment,  and  may  be  allowed  almost 
perfect  freedom  in  choice  of  diet. 

The  Stage  of  Suppuration. — As  the  eruption  advances  from  the 
papular  form,  it  next  becomes  vesicular,  and  then  from  the  admixture 
of  pus-corpuscles  the  vesicles  gradually  grow  more  and  more  turbid 
until  they  become  completely  purulent ;  it  is  now  that  the  disease  enters 
tlfe  stage  of  suppuration.  In  variola  vera  tliis  stage  begins  about  the 
■eighth  day  of  the  eruption,  and  continues  until  the  eleventii,  twelfth,  or 
thirteenth,  when  desiccation  commences.  Its  duration,  therefore,  is  from 
three  to  five  days.  It  is  at  this  stage  of  the  disease  that  the  eruption 
attains  its  greatest  development;  that  the  suppurative,  irritative,  or 
so-called  secondary  fever  occurs ;  that  the  mucous  membrane  of  the 
mouth,  fauces,  and  larynx  becomes  most  dangerously  involved  ;  that 
the  vital  forces  of  the  patient  are  put  to  the  severest  test,  and 
his  life  is  placed  in  the  greatest  jeopardy.  The  hirgest  nunil>er 
of  deaths  by  fiir  occur  during  this  period.  The  intlications  for  treat- 
ment are  to  mitigate  the  fever,  to  disinfect  the  exudation  from  the 
skin,  to  relieve  the  dangerous  throat  synij^toms,  and  to  resist  bv 
every  ]iossible  means  the  tendency  to  deatli  frt^n  exhaustion.     If  the 
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iKiliciit's    lil'c    can    !)(■   |ti'()Iuiii;c(l   tliruiigli    this  staj^c,  his   chances   for 
recovery   increase  with  each    sncceeding  day. 

The  febrile  reaction,  wliich  had  abated  considerably  when  the  erup- 
tion first  appeared,  now  increases  to  a  notai)le  degree,  often  reaching  a 
greater  elevation  than  existed  dnring  the  initial  stage.  In  variola  con- 
flnens  the  temjieratnre  at  this  jieriod  of  the  disease  nsually  ranges  from 
103°  to  10G°  Fahr.  Various  drugs  and  other  means  have  l)ecn 
employed  for  the  purpose  of  reducing  the  intense  heat  of  the  body, 
but  none  of  them  have  given  resnlts  entirely  satisfactory.  Quinine 
has  been  recommended,  but  in  order  to  exert  its  antithermic  })roperties 
it  -  must  be  given  in  doses  of  10  grains,  repeated  every  half  hour  or 
hour  nntil  40  grains  have  been  taken.  This  usually  produces  effects 
so  unpleasant  that  I  seldom  give  it  as  an  antipyretic.  I  use  it,  how- 
ever, quite  freely  as  a  tonic,  and  also  on  account  of  its  favorable  action 
in  preventing  se]')tic?emia.  Some  one  of  the  antipyretics  of  the  coal-tar 
series  may  occasionally  be  found  useful.  There  is  no  doubt  about  the 
power  of  either  antipyrine  or  antifebrin  to  reduce  temperature,  but  I 
do  not  feel  sure  that  the  use  of  these  drugs  in  all  cases  is  unattended 
by  risk.  However,  when  used  carefully  and  in  selected  cases  I  do 
not  think  the  risk  is  very  great.  Of  the  two,  I  prefer  antifebrin. 
According  to  my  experience,  a  single  dose  of  10  grains  of  this  drug 
to  an  adult  causes,  quite  uniformly,  when  the  temperature  is  high,  a 
reduction  of  four  degrees  within  four  hours  ;  but  during  the  following 
four  hours  the  temperature  returns  again  to  where  it  was  before  the 
drug  was  taken,  and  sometimes  even  runs  a  little  higher.  During  this 
short  respite  from  intense  fever,  however,  the  patient  is  often  able  to 
take  a  little  more  nourishment  than  he  would  otherwise  do,  and  some- 
times enjoys  an  hour  or  two  of  refreshing  sleep. 

Cool  immersion  baths,  which  have  been  recommended  so  highly  in 
Germany  for  reducing  high  temperature  in  typhoid  fever,  have  not 
met  with  anvthino;  like  the  same  favor,  even  in  that  countrv,  in  the 
treatment  of  variola.  Aside  from  the  difficulty  of  getting  a  patient 
while  in  the  pustular  stage  in  and  out  of  the  baths,  the  latter,  it  is  said, 
do  not  afford  much  relief.  Cold  compresses,  and  cool  water  squeezed 
from  a  sponge  over  portions  of  the  body,  are  more  easy  of  applica- 
tion, and  are  very  often  serviceable.  I  have  seen  patients  temporarily 
benefited  in  warm  weather  by  covering  them  with  a  sheet  wrung  out  in 
cold  water  and  renewing  it  every  few  minutes ;  but  usually  this  treat- 
ment is  not  Avcll  borne  for  any  great  length  of  time,  nor  is  it  at  all  well 
borne  in  cold  weather.  Kaposi,  I  believe,  recommends  the  application 
of  cloths  or  compresses  moistened  with  tepid  water.  The  choice 
between  the  use  of  cool  or  tepid  water  should  depend  largely  upon  the 
season  of  the  year  and  the  sensations  or  temperament  of  the  patient. 
Of  course,  during  this  treatment  the  clinical  thermometer  should  be 
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u<L'<\  frequently  in  order  to  note  tlie  reduetion  of  temjx'rature  that  fol- 
lows. 

The  topical  applications  recommended  for  the  i)ustular  condition 
of  the  skin  are  very  numerous.  To  assuage  the  pain,  inirning,  and 
itcliin<r,  to  correct  the  offensive  odor,  to  guard  against  septicaemia,  and 
to  prevent  pitting,  are  the  principal  ends  aimed  at  in  the  selection  of 
these  measures.  Remedies  for  the  alleviation  of  the  symptoms  first 
mentioned  need  not  he  different  from  those  recommended  for  the  same 
symptoms  in  the  preceding  stage  of  the  disease.  Indeed,  most  of  the 
local  remedies  already  described,  while  they  have  no  j)Ower  to  abridge 
the  course  of  the  eruption,  nevertheless  are  among  the  best  for  any  or 
all  of  the  conditions  above  mentioned. 

During  the  period  of  suppuration  the  sensation  of  itching  is  much 
more  intolerable  than  the  pain,  so  that  it  is  almost  impossible  for  the 
patient  to  refrain  from  scratching;  and  in  conse([uence  of  scratching,  or 
from  other  causes,  the  pustules  become  ruptured  in  many  localities  and 
their  contents  discharged.  This  purulent  matter  undergoes  decomposi- 
tion wherever  it  is  found,  whether  in  the  soiled  betldintj  and  clothinor 
or  upon  the  skin  of  the  patient,  and  consequently  gives  rise  to  a  highly 
offensive  odor.  Remedies  are  demanded  for  this  condition,  not  only 
because  of  its  offensive  character,  but  also  because  of  its  liability  to  lead 
to  septicaemia.  Antiseptic  washes  may  be  used,  such  as  a  solution  of 
boric  acid  (1  :  20),  of  carbolic  acid  (1  :  100),  or  of  corrosive  sublimate 
(1  :  1000).  I  need  hardly  say  that  the  latter  should  be  used  with  s<»me 
care,  particularly  about  the  mouth,  nose,  and  eyes.  A  very  convenient 
method  of  using  such  solutions  is  in  the  form  of  spray.  The  "  subli- 
mate-ether spray  "  already  referred  to  may  be  of  service  at  this  time. 
A  saturated  solution  of  boric  acid  in  rose-water  may  be  used  freely  and 
without  any  fear  of  evil  consequences,  even  if  it  should  get  into  the 
eyes,  nose,  or  mouth.  I  frequently  employ  a  5  per  cent,  solution  of 
either  carbolic  acid  or  Labarra([ue's  liquid,  directing  that  both  the 
patient  and  the  bedding  shall  be  sprayed  with  this  solution  every  little 
while. 

For  attaining  the  same  end,  some  one  of  the  antiscjitic  oleaginous 
preparations  recomnuiulcd  for  the  early  stage  of  the  eruption  may  be 
continued.  I  do  not  know  of  anything  for  this  purpose  to  be  pre  for  rtM.1 
to  the  preparation  composed  of  Cipial  jnirts  of  olive  oil  and  lime-water 
and  a  little  carbolic  acid  or  oil  of  eucalyptus  (olive  oil  and  lime-water 
of  each  J  ounce,  carbolic  acid  from  ten  to  fifteen  drops).  This  should  be 
applied  with  a  camel's-hair  brush  to  the  face,  hands,  and  forearms  two  or 
three  times  daily.  According  to  some  authors,  nuich  relief  and  benefit 
have  fi)l]owed  the  use  of  an  ointment  made  of  lanl  and  liijuor  sinla^ 
chlorinata\  in  the  ])n)portion  of  1  ounce  of  the  former  to  2  draehms 
of  the  latter.     This  is  to  l»e  freely  applied  to  the  face  and  other  nuicli- 
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involved  parts  ;it  short  intervals.  Very  excellent  rcsnlts  are  said  to 
have  also  followed  the  use  of  an  unguent  eoinj)osed  of"  100  jjarts  of" 
colli  cream  to  4  parts  of  salicylate  of  sodium.  M.  Dujardin-Beaumetz 
reports  that  this  ointment,  in  his  hands,  has  not  only  heen  successful 
in  destroying  the  repulsive  odor  in  severe  cases  of  small-pox,  but  has 
actually  prevented  suppuration.  His  method  of  using  the  ointment  is 
to  rub  it  over  the  face  and  other  parts  of  the  body  where  the  eruption 
is  most  abundant;  and,  in  addition,  he  advises  that  a  powder  of  100 
parts  of  talc  to  6  parts  of  salicylate  of  sodium  be  dusted  over  the  affected 
localities.  I  have  sometimes  been  able  to  lessen  or  modify  the  horrible 
odor  by  using  as  a  dusting  powder  subnitrate  of  bismuth,  l)oric  acid,  and, 
sparingly,  iodoform.  To  either  of  these,  and  especially  to  the  latter, 
talc  might  be  added  with  advantage.  I  have  not  had  an  opportunity 
to  test  the  more  recent  antiseptic,  aristol ;  from  the  fact  that  it  is  odor- 
less it  is  not  improbable  that  it  might  prove  more  satisfactory  than 
iodoform.  I  should  think  that  from  15  to  20  i)arts  of  aristol  to  100 
parts  of  talc  would  make  a  very  useful  dusting  powder  at  this  stage 
of  small-pox  ;  or  possibly  it  might  be  more  useful  in  the  form  of 
ointment,  if  mixed  with  vaseline. 

Various,  indeed,  arc  the  methods  which  have  been  recommended 
for  the  prevention  of  pitting  in  small-pox,  and  yet  I  think  it  can 
be  truly  said  that  no  one  of  them  has  stood  the  test  of  experience- 
From  the  unmodified  form  of  the  disease  disfigurement  is  as  great  and 
as  much  dreaded  at  the  present  time  as  it  was  in  the  days  of  our 
ancestors,  and  it  seems  probable  that  this  will  continue  to  be  the  case 
until  some  agent  is  found  capable  of  causing  the  eruption  to  abort 
before  it  reaches  the  pustular  stage,  for  the  suppurative  process  at  this 
stage  is  attended  with  destruction  of  derm  tissue,  and  consequently 
scarring  must  follow.  If  any  ectrotic  measure  were  reliable,  how  easy 
it  would  be  to  limit  the  amount  of  cutaneous  inflammation,  to  lessen, 
if  not  prevent,  the  so-called  secondary  fever,  and  thus  obviate  the  dan- 
ger from  exhaustion.  Hence  such  a  measure  would  serve  a  double 
purpose — that  of  saving  life  and  preventing  pitting. 

Of  the  various  ectrotic  measures  recommended,  I  shall  refer  only  to 
those  which  have  been  spoken  of  most  favorably.  Opening  the  vesicles 
with  a  fine  needle  and  evacuating  the  contents  is  a  method  advocated 
by  Rayer.  Also  evacuation  of  the  vesicles,  followed  by  cauterization 
by  means  of  a  fine-pointed  stick  of  nitrate  of  silver,  has  been  highly 
recommended,  especially  by  Velpeau,  Bretonneau,  and  others.  The 
exclusion  of  light  and  air  from  the  skin  has  been  thought  to  pre- 
vent pitting.  The  Egyptians  and  Arabs  sought  to  accomplish  this 
purpose  by  covering  the  face  with  gold-leaf;  and  others,  more  recently, 
by  covering  the  face  with  certain  dark-colored  plasters.  Collodion 
has  had  its  advocates.     If  useful   at  all,   I  think  flexible  collodion 
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would  be  preferable.  A  solution  of  gutta-percha  in  clihn-ofjrm  has 
been  recommended  by  such  men  as  Stokes,  Graves,  and  AVallace.  In 
using  either  of  the  two  latter  preparations  it  is  advised  that  they  l>e 
applied  to  the  face  once  or  twice  daily  with  a  camel's-hair  brush,  and 
that  the  applications  be  commenced  while  the  eruption  is  still  papular 
or  wliile  the  vesicles  are  quite  small.  These  agents  are  supjiosed  to  act  by 
excluding  the  air  and  by  the  mechanical  pressure  they  exert.  Tincture 
of  iodine,  ajjplied  in  the  same  way  and  at  the  same  period  of  the  eruj)- 
tion,  has  been  highly  recommended.  Sargent  is  said  to  have  tested  the 
ectrotic  power  of  this  agent  in  thirty  cases  of  small-pox,  the  applica- 
tion having  been  limited  to  one  side  of  the  face.  According  to  the 
description  given  of  the  results,  there  was  not  so  nuich  swelling  wiiere 
the  iodine  was  applied,  the  vesicles  were  flattened,  and,  while  the  pitting 
was  not  prevented,  it  Avas  perceptibly  diminished.  Lemaire  and 
Sansom  claim  to  have  used  successfully  carbolic  acid  diluted  with 
alcohol.  This  was  applied  as  soon  as  the  vesicles  began  to  assume  a 
purulent  form.  Certain  merit  has  been  claimed  for  subnitrate  of  bis- 
muth and  prepared  chalk,  in  equal  parts,  when  apj^lied  twice  daily  in 
connection  with  sweet  oil.  Sulphur  ointment  (from  1|  to  2  drachms 
to  1  ounce  of  lard),  rubbed  lightly  over  the  affected  parts  three 
times  daily,  has  been  recommended  as  useful  in  preventing  suj>- 
puration  of  the  vesicles,  and  thus  saving  the  skin  from  disfigurement. 
Mercury  has  perhaps  been  more  highly  praised  than  any  other  ectrotic 
remedy.  It  has  been  employed  in  different  forms,  both  as  a  plaster 
and  as  a  wash.  M.  Briquet  was  in  the  habit  of  using  a  mask  com- 
posed of  mercurial  ointment  and  sufficient  powdered  starch  to  solidifv 
the  mass,  so  that  it  could  be  moulded  to  the  various  parts  of  the  face. 
He  renewed  this  application  once  or  twice  a  day.  The  French  physi- 
cians have  been  very  partial  to  a  compound  mercurial  plaster,  known 
in  the  French  Pharmacopoeia  as  "  plaster  of  Vigo."  It  has  been  claimed 
that  if  this  plaster  be  applied  over  affected  surfaces  before  the  filth 
day  of  the  eruption,  the  papules  either  disappear  by  resolution  or 
change  into  vesicles  or  tubercles.  According  to  M.  Briquet,  the  latter 
change  seldom  takes  place  except  on  the  face.  It  is  recommendetl  that  the 
plaster  be  kept  on  from  eight  to  twelve  days.  When  removed  it  is  said 
that  only  small,  hard  excrescences  are  seen,  and  that  these  di>ap]>ear 
in  ten  or  twelve  days  without  leaving  any  scars.  It  is  admitted  that 
ptyalism  has  been  known  to  occur  from  the  use  of  this  plaster.  Hence 
Bennett  was  led  to  substitute  for  the  mercurial  plaster  calamine  satu- 
rated with  olive  oil,  which  he  found  effective.  A  solution  of  corrosive 
sublimate  (1  grain  to  6  ounces  of  distilled  water,  with  1  drachm  of 
laudanum),  applied  l)y  means  of  compresses,  is  said  to  have  causixl 
the  ])ustules  to  disappear  without  much  ulcerative  action.  This  applica- 
tion was  recommended  and  used  uearlv  firtv  veal's  airo.     ^lore  receutlv 
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NicincycT  lias  rcconiinen(U'(l  the  (.■iiiploynient  of  a  solution  of  about  the 
same  strength  (corrosive  .sublimate  1  grain  to  water  6  ounces).  Skoda 
and  Hebra  advise  that  the  conij)resses  be  dipped  in  a  much  stronger 
solution  (grains  ij-iv  to  water  5vj).  Still  other  measures  have  been 
highly  lauded  for  this  purpose,  but  I  shall  not  consume  time  and  space 
bv  referring  to  them. 

The  results  wiiich,  in  my  experience,  have  followed  the  use  of  so- 
called  ectrotic  measures  have  by  no  means  been  encouraging.  I  have 
never  seen  any  jx'rccjjtible  imj)ression  made  on  tlie  eruption  of  variola 
from  the  apjilieation  of  mercurial  ointment.  The  tincture  of  iodine, 
in'  my  hands,  has  not  only  failed  to  do  what  is  claimed  for  it  by  others, 
but,  on  the  contrary,  has  aggravated  the  inflammatory  action  of  the 
skin  and  increased  the  sutt'ering  of  the  patient.  In  the  confluent 
variety  of  small-pox,  where  the  liability  to  facial  disfigurement  is  great- 
est, it  is,  of  course,  most  unreasonable  to  talk  about  evacuating  and 
cauterizing  the  vesicles.  I  have  tried  this  plan  in  the  mildly  discrete 
form  of  the  disease,  and  found  that  it  gave  some  relief  by  lessening  the 
sensation  of  tension  that  is  commonly  experienced  in  the  locality  of  the 
pustules,  but  it  did  not  prevent  i)itting.  The  application  of  collodion  or 
a  solution  of  gutta-percha  in  chloroform  cannot,  I  think,  be  too  strongly 
condemned.  Such  applications  are  objectionable  in  the  first  place  be- 
cause they  form  an  impermeable  coating,  thus  preventing  exhalation  from 
the  skin,  which  adds  to  the  discomfort  of  the  patient.  In. the  second  place, 
they  are  objectionable  because  they  render  the  surface  of  the  skin  over 
which  they  are  applied  so  dense  and  unyielding  as  to  cause  an  increase 
of  pain  in  that  part  during  the  growth  of  the  vesicles.  In  other 
words,  the  pain  is  increased  by  these  agents  on  the  same  principle  that 
it  is  rendered  more  intense  in  the  soles  of  the  feet  and  tips  of  the  fingers 
when  the  eruption  is  developing  there,  where  the  skin  is  naturally  hard 
and  unyielding.  Aside  from  all  this,  I  would  condemn  these  agents 
because  they  have  utterly  failed  in  my  hands  to  accomplish  the  purpose 
for  which  they  were  used.  This  is  not  only  true  of  collodion  and  gutta- 
percha, but  of  all  other  measures  which  I  have  employed.  Hence,  I 
feel  about  this  matter  of  disfigurement  very  much  as  Gregory  did 
when  he  wrote  :^  "There  is  no  peculiar  method  which  can  be  devised 
for  the  prevention  of  pits  and  scars.  The  masks  and  ointments 
formerly  in  use  for  that  purpose,  and  so  highly  vaunted,  are,  in  reality, 
more  hurtful  than  beneficial.  The  application  of  a  little  cold  cream 
to  the  hardened  scabs  is  all  that  can  be  recommended." 

The  throat  symptoms  which  appeared  in  the  preceding  stage  of  the 
disease  now  usually  become  greatly  aggravated,  especiallv  in  the  con- 
fluent form  of  variola,  where  the  eruption  upon  the  mucous  membrane 
of  the  mouth  and  fauces  is  generally  also  confluent.     It  is  therefore 
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necessary  to  continue  the  mouth-washes,  gargles,  and  sprays  previously 
recommended.  It  must  be  remembered  that  the  eruption  never  pre- 
sents itself  on  the  mucous  membrane  so  distinctly  vesicular  or  pustu- 
lar as  on  the  skin,  but  assumes  a  pseudo-membranous  or  diphtheritic 
a})pearance.  Hence  the  buccal  surface  and  fauces  often  look  as  if  they 
were  covered  by  the  true  diphtheritic  membrane.  This  condition  may 
extend  to  the  posterior  nares,  pharynx,  and  larynx,  causing  pain,  foetid 
breath,  difficulty  in  swallowing,  and  sometimes  all  the  symptoms  of 
diphtheritic  croup.  The  former  symptoms  may  be  benefited  by  using 
freely  a  solution  of  chlorate  of  potassium,  alum,  or  borax  as  a  mouth- 
wash or  gargle.  Curschmann  recommends  a  weak  solution  of  liquor 
ferri  chloridi.  When  there  is  much  foetor  from  these  parts  some 
antiseptic,  such  as  carbolic  acid,  permanganate  of  potassium,  and  the 
like,  should  be  added  to  the  mouth-wash  or  gargle.  I  have  found 
diluted  chlorine-water  to  answer  a  good  purpose.  If  it  be  imjx)ssible 
for  the  patient  to  rinse  out  the  mouth  or  use  the  gargle,  the  nurse 
should  thoroughly  cleanse  the  mouth  and  throat  in  the  manner  already 
described,  and  then  apply  to  those  parts  an  astringent  or  antiseptic 
spray.     The  nasal  cavities  should  also  receive  similar  treatment. 

The  pain  in  the  throat  and  the  difficulty  of  swallowing  are  often 
greatly  benefited  by  having  the  patient  hold  in  his  mouth  small  pieces  of 
ice  and  allowing  these  to  dissolve  slowly.  Mucilaginous  drinks,  either 
warm  or  cold,  are  always  grateful  to  the  palate.  As  already  stated, 
there  is  no  drink  of  this  kind  more  relished  by  the  patient  and  more 
palliative  than  flaxseed  tea  containing  lemon-juice.  When  the  pain 
and  swelling  in  and  about  the  throat  are  intense,  the  application  of 
the  ice-bag  externally  is  sometimes  beneficial.  On  the  contrary,  some 
patients  are  benefited  more  by  hot  applications,  such  as  poultices. 
Should  acute  oedema  of  the  glottis  or  of  the  arv-epiglottic  fold  soccur, 
an  emetic  may  be  given  if  the  patient  is  not  too  weak  to  bear  its  action, 
or  local  scarification  may  be  practised. 

When  the  eruption  is  intensely  confluent  on  the  mucous  membrane 
of  the  fiiuces  and  larynx,  there  is  not  only  swelling  of  these  parts,  but 
the  epithelial  layer  degenerates  into  a  veritable  false  membrane,  which 
resembles  the  pseudo-membrane  of  croup,  and  gives  rise  to  all  the 
distressing  symptoms  peculiar  to  that  disease.  The  local  treatment  for 
this  condition  need  not  differ  greatly  from  that  usually  employed  in 
true  diphtheria.  In  addition  to  some  of  the  local  remetlies  already 
recommended,  inhalations  of  steam  from  boiling  water  or  from  water 
and  vinegar  mixed  may  be  of  service  ;  likewise,  the  vapor  from  slaking 
lime  is  sometimes  useful.  Lime-water  in  the  form  of  spray  has  been  riv- 
ommended.  Also  spray-inhalations  of  a  solution  of  lactic  acid  in  water 
(20  grains  to  1  ounce)  may  be  tried.  I  have  seen  in  true  dijihtheria 
much  benefit  follow  the  use  of  peroxide  of  hydrogen,  applieil  either  in  the 
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form  of"  sjiray  or  with  a  camcrs-liaii-  l)iii>li.  Possibly  it  might  prove 
of  service  i'or  this  condition  in  smaIl-jio\.  When  siitf'ocation  threatens, 
either  from  this  eanse  or  from  aente  (edema  of  the  glottis,  traclicotomv 
oilers  the  i)est  if  not  the  only  chance  for  recovery. 

The  eyes  often  reqnire  attention  at  this  period  of  sniall-pox.  Oph- 
thalmia in  its  more  serious  and  destrnctive  form,  however,  usnally  does 
not  appear  before  the  commencement  of  the  retrogressive  stage  of  the 
eruption,  and  sometimes  even  later.  At  this  (the  suppurative)  period 
there  is  always  a  good  deal  of  inflammation  of  the  lids  and  lachrymal 
a])paratus ;  the  lids,  indeed,  are  often  so  much  swollen  that  they  cannot 
bt^  opened,  and  pus  may  be  seen  oozing  from  their  margins.  The  nurse 
should  be  instructed  to  wipe  away  the  pus  as  fast  as  it  forms,  and  to 
apply  to  the  parts  frequently  a  saturated  solution  of  boric  acid  and 
rt)se-water.  Compresses  wet  with  either  warm  or  cold  water  may  be 
kept  constantly  applied. 

It  is  at  this  stage  of  small-pox  that  the  vital  forces  of  the  patient 
are  put  to  the  severest  possible  test.  The  prostrating  effects  of  the  vast 
irritation  and  profuse  suppuration  from  the  innumerable  ])ustules  must 
necessarily  be  very  great.  Watson  has  estimated  the  quantity  of  pus 
thus  generated  as  amounting  to  quarts.  A  drain  upon  the  blood  so 
extraordinary  as  this  demands  that  the  strength  of  the  patient  should 
be  vigorously  supported ;  otherwise  evidence  of  exhaustion  soon 
becomes  apparent.  The  first  evidence  of  flagging  of  the  vital  ])owers 
is  often  seen  in  the  subsidence  of  the  redness  and  swelling  of  the  face 
and  hands:  the  skin  becomes  pale,  the  pustules  present  a  shrunk  or 
collapsed  apjiearance,  and  the  pulse  grows  rapid  and  feeble.  Other 
symptoms  indicative  of  exhaustion  are  subsultus  tendimim,  general 
tremors,  a  dry  tongue,  and  delirium.  These  are  always  indications  for 
the  most  liberal  use  of  stimulants  and  nutritious  and  easily-assimilated 
food.  It  is  wiser,  however,  not  to  wait  until  the  vital  energies  begin  to 
flag  before  resorting  to  the  supporting  plan  of  treatment.  As  the  patient 
approaches  the  suppurative  stage  of  variola  his  strength  should  be  pre- 
served by  constant  reinforcement,  so  as  to  enable  him  better  to  encounter 
the  struggle  which  is  before  him.  Contrary  to  what  was  formerly  be- 
lieved, the  sthenic  condition  in  this  disease  is  not  to  be  feared ;  rather 
is  it  desirable. 

In  a  pamphlet  entitled  Variola;  its  Nature  and  Treatment,  pre- 
pared in  1856  and  published  a  few  years  later  by  the  late  Dr.  Andrew^ 
Nebinger  of  Philadelphia,  the  supporting  plan  of  treatment  in  this  dis- 
ease is  very  earnestly  advocated.  The  author  severely  criticises  the  prac- 
tice, then  largely  in  vogue,  of  confining  the  patient  to  a  diet  composed  of 
gruel,  toast- water,  and  panada,  and  recommends  instead  the  most  liberal 
use  of  stinuilants,  milk,  and  eggs.  He  strongly  and  wisely  maintains  that 
the  constant  aim  of  treatment  should  be  to  supply  nutriment  in  sufficient 
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quantity  to  compensate  the  system  for  the  loss  it  sustains  through  the 
suppurative  process.  This  aiethod  of  treatment  he  not  inappropriately 
styles  "  compensative  nutritive  treatment."  He  advises  that  sujjport- 
ing  measures  shall  be  commenced  as  soon  as  the  eruption  assumes  the 
vesicular  character.  In  carrying  out  this  treatment  he  has  found  no 
diet  so  useful  and  grateful  to  the  patient,  nor  any  which  gives  as  little 
inconvenience  in  swallowing,  as  a  combination  of  eggs,  milk,  whiskey, 
sugar,  and  ice.  These  he  gives  in  the  proportion  of  one  egg  well 
beaten,  half  a  pint  of  milk,  from  a  half  to  one  ounce  of  good  whiskey, 
and  sugar  and  ice  in  quantities  suited  to  the  taste  and  desire  of  the 
individual,  repeating  this  potion  every  two  or  three  hours.  He 
says :  "  I  have  frequently  had  patients  take  as  many  as  twelve  eggs, 
three  quarts  of  good  new  milk,  and  eight  ounces  of  whiskey  daily 
for  several  consecutive  days ;  and  yet,  with  all  this  supporting  and 
stimulating  diet,  this  most  excellent  proteid  or  highly  nitrogenized 
food,  these  poor  fellows  barely  escaped  sinking  into  the  grave,  some  of 
them  having  had  that  peculiar  feebleness  and  tremor  which  is  always 
the  unmistakable  evidence  of  a  breaking  up  of  the  vital  forces — the 
threatenings  of  dissolution."  He  concludes  this  paragraph  with  expres- 
sions of  positive  conviction  that  many  of  his  cases  which  recovered 
would  have  died  under  the  old  method  of  treatment. 

There  is  no  doubt  that  the  treatment  at  this  stage  of  variola  should 
be  of  a  highly  su})porting  character.  All  authors  agree  to  this.  But, 
unfortunately,  the  majority  fix  the  appearance  of  symptoms  of  exhaus- 
tion as  the  proper  time  for  the  commencement  of  supporting  measures. 
This  is  often  too  late.  Undoubtedly  Xebinger  is  right  in  anticipating 
these  symptoms  by  the  early  employment  of  stimulants  and  nutrients. 
It  is  my  practice  to  commence  with  these  measures  at  the  beginning  of 
the  suppurative  stage,  or  earlier  if  deemed  necessary.  The  method  of 
their  employment  is  about  as  follows  :  To  an  adult  suffering  from  the 
confluent  variety  of  the  disease  I  direct  that  there  shall  be  given  every 
twenty-four  hours  from  2  to  3  quarts  of  unskimmed  milk,  two  to  four 
eggs,  and  6  to  12  ounces  of  whiskey ;  the  latter  being  given  usually  in 
the  form  of  milk-punch.  The  eggs  should  be  well  beaten  and  drank 
with  the  milk  (a  little  salt  being  added),  or  they  may  be  given  in  the 
form  of  egg-nog.  It  is  important  that  the  nutriment  be  given  at  short 
intervals,  since  patients  can  seldom  take  a  large  (|uantity  at  one  time. 
It  is  also  important  that  the  stimulants  and  nutrients  should  be  faith- 
fully continued  during  tiie  night,  for  many  a  patient,  when  greatly 
prostrated,  has  sunk  beyond  recovery  during  that  time,  especially 
between  midnight  and  morning,  for  the  want  of  these  measures. 

In  selecting  the  diet  and  stimulants  we  shouUl,  of  course,  take  into 
consideration  the  condition  of  the  jiatieut's  stomach.  If  that  org:m 
should  be  very  weak  or  disinclined  to  receive  in  sufficient  quantity  the 
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nutritive  material  just  rolerrod  to,  or  if  tiicro  should  be  a  great  rt'[)Ug- 
nauee  to  milk,  as  is  sometimes  the  case,  such  articles  as  bouillon  with 
eg'^^,  a  well-prt'pared  heef-tea,  nutritious  broths,  and  liberal  amounts  of 
wine  should  be  given  instead.  .Vs  a  stimulant  ibr  patients  in  profoinid 
prostration  Curschmann  says  a  very  good  preparation  is  the  Stokes 
cognac  mixture  : 

^.  Cognac  opt., 

Aquaj  dest.,  da.  f^xv  ; 

Vitelli  ovi,  No.  1  ; 

Syrupi,  ftvj. — M. 

Sig.  A  table-spoonful  every  two  or  three  hours. 

I  would  suggest  that  this  preparation  might  prove  more  efficacious  if 
repeated  more  frequently. 

In  the  way  of  drugs,  quinine  in  tonic  doses — 2  grains  every  three 
or  four  hours — is,  I  think,  of  service  at  this  stage  of  the  disease. 
Digitalis  seems  to  be  indicated  at  times  to  steady  the  action  of  the 
heart,  but  if  there  be  evidence  of  collapse  or  cardiac  failure,  carbonate 
of  ammonium  should  be  given  in  addition  to  the  alcoholic  stimulants. 
When  the  patient  is  very  restless  or  suffers  from  insomnia,  which  not 
infrequently  happens,  anodynes  may  be  cautiously  given,  either  by 
the  mouth  or  rectum,  or  hypodermically  if  deemed  preferable.  The 
delirium  which  is  often  most  prominent  during  this  stage  should  be 
treated  in  the  manner  already  described.  No  more  medicine  should 
be  given  than  is  absolutely  necessary,  for  the  less  the  stomach  is  taxed 
with  the  ingestion  of  drugs,  and  the  more  entirely  it  is  given  over  to 
the  work  of  sustaining  the  vital  forces  and  nutrition  of  the  body,  the 
better  will  be  the  chances  for  recovery. 

The  question  of  administering  cathartics  during  this  stage  of  small- 
pox is  one  of  some  importance.  According  to  Gregory,  one  of  the 
most  remarkable  disputes  which  ever  occurred  in  medicine  was  on  this 
very  question.  The  Arabians  strongly  opposed  their  use ;  Sydenham 
never  regarded  them  with  any  favor  ;  Morton  inveighed  bitterly  against 
their  employment ;  but  Friend,  assuming  the  position  of  a  reformer, 
advocated  their  free  use,  especially  during  the  period  of  suppurative 
fever.  About  this  time,  it  is  said,  a  young  nobleman  fell  ill  with  con- 
fluent small-pox,  and  Friend,  together  with  two  physicians  who  held 
to  the  opposite  side  of  the  question,  were  called  to  treat  him,  and,  in 
the  language  of  Gregory,^  "  The  arguments  in  the  consulting-room 
were  long  and  stormy.  The  patient  died,  in  spite  of  the  purgatives 
which  Dr.  Friend's  pertinacity  had  at  length  induced  his  colleagues 
to  agree  to.     A  paper  war  succeeded,  and  from  words  the  parties  came 

^  Loc.  cit. 


264  SMALL-POX. 

to  blows.  In  June,  1719,  Dr.  Mead  and  Dr.  Woodward  met  in 
Clieapside,  drew  their  swords,  and,  after  a  few  passes,  Mead  came 
off  victorious.  This  display  effectually  settled  the  dispute,  and  j)ur- 
gatives  are  now  as  freely  employed  in  the  secondary  fever  of  small- 
pox as  in  ague  or  typhus.  They  are  of  the  greatest  sers-ice  when  the 
skin  is  hot  and  dry,  when  a  scarlatinal  rash  covers  the  body,  or  innu- 
merable abscesses  give  evidence  of  the  excited  state  of  the  cutane«ju> 
vessels." 

I  cannot  agree  with  Gregory  and  others  who  recommend  })urgatives 
at  this  stage  of  the  disease.  My  experience  leads  me  to  believe  that 
the  use  of  such  agents  is  often  attended  with  great  risk.  They  are  not 
only  exhausting  in  their  effects,  but  they  temporarily  interfere  with  the 
processes  of  digestion  and  nutrition  ;  and  such  interference  is  often  suf- 
ficient, especially  when  the  life  of  the  patient  is,  as  it  were,  hanging  in 
the  balance,  to  decide  the  issues  of  the  case  unfavorably.  AVhen  the 
bowels  are  constipated  a  mild  laxative  may  be  administered,  or,  what 
is  preferable,  a  simple  enema  may  be  given. 

The  Stage  of  Retrogression,  or  Stadium  Exsiccationis. — The 
stage  of  retrogression  is  characterized  by  drying  of  the  pustules,  lessen- 
ing of  the  pain,  diminishing  of  the  swelling  and  redness  of  the  skin 
and  also  of  the  involved  mucous  membrane.  The  eyes  again  open,  the 
nasal  passages  become  more  patulous,  swallowing  is  less  difficult,  and  the 
countenance,  in  favorable  cases,  assumes  a  brighter  and  more  hoijeful 
appearance.  This  stage,  in  unmodified  small-pox,  usually  begins  from 
the  eleventh  to  the  thirteenth  day  of  the  eruption,  and  runs  very  grad- 
ually into  the  stage  of  convalescence.  In  cases  somewhat  modified  it 
commences  a  little  earlier.  During  the  greater  part  of  this  j>eri(xl  the 
same  general  treatment  recommended  for  the  preceding  stage  should  be 
continued.  When,  however,  the  patient  shows  well-marked  indications 
of  improvement,  the  quantity  of  stimulants  may  be  gradually  dimin- 
ished, and  such  articles  as  corn  starch,  milk-toast,  soft-boiled  eggs,  cup 
custard,  and  the  like  may  be  added  to  the  diet.  Quinine  and  some 
ferruginous  preparation,  especially  the  tincture  of  the  chloride  of  iron, 
are  particularly  valual)le  at  this  time. 

The  treatment  required  for  the  skin,  especially  during  the  early  part 
of  this  stage,  does  not  differ  from  that  already  describeil.  If  the 
peculiar  otTensive  odor  has  not  been  noticcnl  before,  it  is  quite  cer- 
tain to  apj)ear  and  become  very  prominent  now.  It  arises  from  an 
exudation  of  a  yellowish,  viscid  fluid  upon  the  surface  of  the  pustules, 
and  forms  a  rough  coating.  The  antise])tic  washes,  ointments,  or  pow- 
ders should  of  course  be  continued  as  long  as  this  condition  exists. 
These  remedies,  particularly  the  ointments,  are  also  useful  to  quiet  thi^ 
intense  itching  which  at  this  jieriod  takes  the  place  o(  the  pain. 

Co>[piJCATIONS. — (.'oniplications  in  small-pox  arc  very  nunuTou^. 
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and  tliis  is  the  staiic  <»1"  the  disease  in  whieli  tliey  arc  peculiarly  liaMe 
to  (K'ciii-.  Of"  these,  al)scesses  and  more  or  less  extensive  phlegmonous 
processes  are  most  common.  The  abscesses  may  be  treated  by  warm 
fomentations,  and  they  should  be  opened  as  soon  as  flu<;tuation  is 
detected,  especially  when  they  occur  in  the  scalp,  as  burrowing  of"  the 
j)ns  o("ten  takes  place  there  very  extensively.  The  washing  out  of"  the 
cavities  of  the  abscesses  with  an  antiseptic  fluid  servos  a  useful  ])urpose. 
The  phlegmonous  processes  may  be  combated  by  the  usual  local  anti- 
phlogistic remedies,  such  as  cold  compresses  or  lead-M'at(!r  and  lauda- 
num. The  system  should  be  well  supported  at  the  same  time. 
PIdegmonous  erysipelas  is  a  very  dangerous  complication.  Ordinary 
erysipelas  is  much  more  common  and  far  less  fatal.  These  affetitions 
are  to  be  met  by  the  usual  remedies.  Gangrene  of  the  skin  almost 
never  occurs,  except  occasionally  in  the  scrotum.  I  have  seen  a  few 
cases  of  the  latter,  but  have  never  known  one  to  recover.  The  local 
use  of  antiseptic  agents  and  a  vigorously  supporting  internal  treatment 
are  perhaps  the  best  that  can  be  done  for  this  complication.  It  is  not 
advisable  to  attempt  to  remove  the  gangrenous  parts  until  nature  has 
eti'ectcd  their  separation. 

Corneal  ulcer  is  not  an  uncommon  complication.  It  often  begins  at 
the  early  part  of  this  stage,  sometimes  a  little  later,  and  it  may  begin 
as  late  as  the  period  of  convalescence.  The  more  destructive  forms  of 
this  affection  usually  begin  at  the  former  period.  It  is  not,  as  some 
suppose,  the  result  of  a  variolous  pustule  on  the  cornea.  I  believe  the 
eye  possesses  complete  immunity  from  the  eruption  of  small-pox.  The 
first  evidence  of  corneal  ulcer  is  a  little  pain  and  slight  redness  in  a 
certain  part  of  the  eye,  usually  at  the  margin  of  the  cornea,  and  very 
soon  an  ulcer  is  formed.  The  ulcerative  process  is  often  very  rapid — so 
rapid,  indeed,  as  to  destroy  the  entire  cornea  within  forty-eight  hours. 
At  this  stage  of  small-pox  the  eyes  should  be  kept  scrupulously  clean, 
and  as  a  precautionary  measure  a  solution  of  boric  acid  (10  to  20  grains 
to  rose-water  1  ounce)  may  be  instilled  in  them  once  or  twice  daily. 
They  should  be  examined  frequently,  and  as  soon  as  the  ulcer  appears 
I  would  recommend  the  use  of  the  solid  stick  of  nitrate  of  silver,  which 
should  be  brought  to  a  fine  point  and  applied  very  delicately.  Atropine 
in  solution  should  then  be  instilled  in  the  eye,  and  cold  compresses 
applied.  In  spite  of  treatment,  however,  the  ulcerative  action  often 
continues,  destroying  not  only  the  cornea,  but  giving  rise  to  perforation, 
iritis,  and  even  suppuration  of  the  globe.  Anodynes  may  be  required 
to  quiet  the  pain,  and  the  diet  should  be  liberal. 

The  pleura  and  lungs  occasionally  suffer  at  this  period  of  the  disease. 
While  an  ordinary  inflammation  may  occur  in  these  parts,  yet  they  seem 
peculiarly  liable  to  a  form  of  inflammation  which,  in  the  lungs,  rapidly 
advances  to  purulent  infiltration,  and,  in  the  pleura,  to  empyema.     In 
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treating  these  affections  the  fact  must  not  be  lost  sight  of  that  the 
patient  is  already  greatly  exhausted  by  the  primary  disease ;  hence 
the  treatment  should  be  principally  of  a  supporting  character. 

Inflammation  of  the  joints  is  by  no  means  the  rarest  of  the  con- 
comitant affections  which  appear  at  this  stage  of  small-pox.  Like  all 
other  inflammatory  processes  in  this  disease,  it  strongly  tends  t(j  sup- 
purative action.  Not  infrequently,  indeed,  it  seems  to  begin  as  a 
purulent  synovitis.  According  to  my  experience,  the  elbow-joint 
suffers  more  frequently  than  any  other.  In  the  treatment  of  this 
affection  no  deviation  is  required  from  the  ordinary  surgical  practice 
in  such  cases  in  general.  The  pus  should  be  evacuated  and  the  parts 
treated  antiseptically.  Recovery  from  this  complication  is  very  rare 
indeed.  When  there  is  simply  painful  swelling  of  the  joints,  accom- 
panied with  slight  inflammation  and  effusion  of  serum,  good  results 
may  follow  the  use  of  ordinary  local  antiphlogistic  remedies. 

Septicaemia  and  pyaemia  occasionally  occur  at  the  end  of  the  sup- 
purative period.  When  we  consider  the  extent  of  cutaneous  surface 
which  is  so  freely  bathed  in  pus  and  ichorous  fluid  at  this  time,  it  is, 
I  think,  surprising  that  this  complication  does  not  occur  more  fre- 
quently. The  treatment  here  need  not  differ  materially  from  that 
generally  recommended  for  these  affections  occurring  under  other  cir- 
cumstances. As  might  be  expected,  the  most  approved  treatment  is 
not  followed  by  very  satisfactory  results. 

Changes  in  the  abdominal  viscera  sometimes  occur  as  complications. 
Of  these,  intestinal  derangement  is  most  frequent.  This  generally 
assumes  the  form  of  persistent  diarrhoea.  So  common,  indeed,  is  this 
disturbance  of  the  intestines  that  Sydenham  speaks  of  it  as  "variola 
clysentericay  The  ordinary  remedies,  such  as  opium,  the  astringent 
tinctures,  and  chalk  mixture,  will,  in  the  majority  of  cases,  succeed  in 
quieting  the  bowels.  Subnitrate  of  bismuth  is  also  very  efficient. 
Often,  however,  these  remedies  require  to  be  given  in  full  iloses  and 
frequently  repeated. 

Complications  in  the  form  of  disease  in  some  part  of  the  nervous 
system  are  by  no  means  rare  at  this  stage  of  variola.  "We  may  also 
meet  with  suppurative  otitis,  caries  of  the  bones  of  the  ear,  ulceration 
of  the  mucous  membrane  of  the  nose,  bronchitis,  and  various  other 
affections.  All  of  these  diseases  should,  of  course,  be  met  by  the  m»)st 
approved  medical  and  surgical  treatment. 

Convalescence. — The  duration  of  the  period  of  ivnvalescence  from 
this  disi'ase  varies  with  the  severity  of  the  attack.  In  uncomplicated 
variola  vera  convalescence  is  usually  completed  in  from  four  to  six 
weeks  after  the  earliest  manifestation  of  the  tlisease,  making,  therefore, 
the  convalescent  period  itself  of  from  two  to  four  weeks'  duration.  When 
recov(M-y  takes  place  from  the  severer  forms  of  small-pox,  convalescence 
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is  not  only  slow,  but  is  often  interniptcil  by  the  occnrrenoe  of  various 
se(|Uehe,  among  which  furnneles  and  a  succes.^^ion  of  small  abscesses  are 
most  common.  Their  treatment  requires  the  application  of  hot  fomen- 
tations until  suppuration  is  established,  and  then  the  free  use  of  the 
lancet.  When  these  fnruncular  processes  are  very  numerous  and  con- 
tinue to  be  reproduced  for  a  long  time,  good  results  may  be  obtained 
from  the  administration  of  Fowler's  solution  of  arsenic.  This  constant 
recurrence  of  boils  constitutes,  according  to  some  writers,  the  "  fnruncu- 
lar diathesis,"  and  indicates  a  depraved  condition  of  the  blood  ;  more 
especially  is  this  true  when  these  suppurative  processes  assume  the  form 
of  deep-seated  abscesses.  The  occurrence  of  these  sequelae,  therefore, 
calls  for  the  use  of  tonics,  such  as  quinine  and  iron ;  for  stimulants, 
especially  the  malt  liquors ;  and  for  a  liberal  and  nutritious  diet. 

While  erysipelas  may  occur  in  the  preceding  stage  of  the  disease, 
it  is  much  oftener  met  with  during  convalescence.  It  is  generally  not 
very  fatal  at  this  time,  but  yields  quite  readily  to  the  ordinary  treat- 
ment, such  as  the  internal  administration  of  30  drops  of  tincture  of 
chloride  of  iron  every  three  hours,  and  external  applications  of  diluted 
lead-water,  with  the  addition  of  a  little  laudanum.  Other  ap})roved 
methods  of  treatment  would  doubtless  prove  equally  successful. 

Aphasia  is  sometimes  seen  as  a  sequela  of  small-pox.  I  myself 
have  met  with  two  or  three  such  cases.  This  symptom  evidently 
indicates  that  a  certain  part  of  the  brain  has  sustained  some  damage 
from  the  variolous  process.  It  may  be  the  result  of  a  circumscribed 
encephalitis.  According  to  my  experience,  recovery  from  this  secjuola 
is  very  slow;  indeed,  several  months  may  elapse  before  the  power 
of  speech  returns  to  anything  like  its  normal  condition.  As  to  treat- 
ment, tonics  are  certainly  indicated.  For  the  purpose  of  aiding  in  the 
removal,  by  absorption,  of  any  inflammatory  products  that  may  exist 
in  the  brain,  iodide  of  potassium  or  iodide  of  sodium  may  be  given. 

Another  sequela  of  nervous  origin  sometimes  met  with  is  paralysis. 
This  symptom,  I  think,  is  more  frequently  seen  in  the  extremities, 
especially  the  lower  extremities.  The  source  of  this  trouble  is  believed 
to  be  in  the  spinal  cord.  According  to  Curschmann,  "Westphal  has 
shown  that  the  paralysis  is  often  due  to  numerous  circumscribed  foci 
of  inflammation  in  the  gray  and  white  matter  of  the  cord.  Assuming 
this  to  be  the  cause  of  the  malady,  it  is  of  course  too  late  to  treat  at 
this  time  the  acute  inflammatory  attack,  for  that  stage  has  passed,  but 
rather  have  we  to  deal  now  with  its  results.  The  aim  of  the  treatment 
should  therefore  be  to  restore  to  a  normal  condition  the  diseased  foci  in 
the  cord  by  favoring  resolution  of  the  inflammatory  changes.  For  this 
purpose  ergotin,  belladonna,  or  iodide  of  potassium  in  appropriate  doses 
may  be  given,  while  externally  we  may  employ  derivatives,  such,  for 
instance,  as  painting  the  length  of  the  spine  with  tincture  of  iodine, 
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etc.     When  improvement  begins,   it  may  be  hastened  by  the  use  of 
the  galvanic  current. 

The  diseased  area  within  the  spinal  cord  may  sometimes  be  favor- 
ably influenced  through  general  stimulation  of  the  tissue-changes  and 
of  nutrition ;  hence  any  agent  that  tends  to  increase  this  function  of 
the  body  is  of  service.  We  should  therefore  give  tonics,  sucli  as  iron, 
quinine,  and  strychnine,  and  even  cod-liver  oil  when  indicated  ;  we 
should  direct  the  patient  to  bathe  frequently,  to  live  as  much  as  pos- 
sible in  the  open  air — preferably  in  the  air  of  mountains  and  wofxls ; 
in  short,  we  should  direct  him  to  make  use  of  every  possible  means 
that  will  increase  his  appetite  and  .strengthen  his  digestion,  while  at 
the  same  time  he  should  be  supplied  with  a  strong  and  al)undant  diet. 

Oedema  of  the  feet  and  legs  is  not  infrequently  seen  after  severe 
attacks  of  small-pox.  In  such  cases  there  is  always  great  exhaustion, 
and  the  patient  is  generally  antemic.  The  latter  condition  is  doubtless 
the  cause  of  the  oedema  in  the  great  majority  of  cases.  If  there  l>e 
chronic  nephritis,  the  dropsy  may  be  due  to  that  disease ;  but  nephri- 
tis is  a  rare  sequela  of  sraall-pox.  In  the  treatment  of  the  anaemic 
cases  iron,  in  some  form,  should  be  administered,  and  a  roller  bandage 
applied  to  the  feet  and  legs.  If  the  kidneys  be  diseased,  of  course  they 
siiould  receive  appropriate  treatment. 

During  convalescence  from  the  severer  forms  of  small-pox,  night- 
sweats  are  often  profuse  and  exhausting.  The  mineral  acids  seem  to 
be  indicated  for  this  condition,  or  belladonna  or  atropine  may  be  given. 
The  latter  often  proves  very  efficacious. 

Decrustation,  when  slow  in  taking  place,  may  be  hastened  by  free 
inunctions  of  glycerin  or  cosmoline,  and  by  the  daily  use  of  warm 
baths.  After  the  scabs  have  fallen  off,  deep  and  unsightly  scars 
remain  in  the  cutis  vera,  but  we  are  powerless  to  remedy  that  condi- 
tion. But  when,  in  addition  to  the  scars,  warty  nodules  remain  on  the 
face,  their  removal  may  be  hastened  by  painting  them  once  or  twice  a 
day  with  tii)cture  of  iodine. 

When  convalescence  is  not  interrupted  by  the  occurrence  of  se(iuela% 
no  internal  medicaments  other  than  ordinary  tonics  are  required.  The 
patient's  appetite  is  generally  very  good — often,  indeed,  voracious — and 
he  rapidly  regains  both  flesh  and  strength. 


TYPHOID   FEVER. 

By   FREDERICK   P.  HENRY,  A.M.,  M.  D. 


A  FULL  discussion  of  the  treatment  of  a  disease,  especially  if  it  bo 
of  protracted  course,  must  involve  the  questions  of  prophylaxis,  com- 
plications, and  sequelie,  bearing  in  mind  the  fact  that  a  complication  is 
to  be  distinguished  from  an  intercurrent  affection.  The  latter  is  some- 
thing accidental — L  e.  no  more  liable  to  happen  to  a  patient  affected 
with  a  given  disease  than  to  one  not  so  affected — while  a  complication 
is  a  disease  or  a  process  secondary  to,  and  more  or  less  dependent  upon, 
another. 

Prophylaxis. 

Under  this  head  might  properly  be  included  all  that  concerns  the 
treatment  of  typhoid  fever,  for  the  object  of  prophylaxis  is  not  only  to 
confer  immunity  from  infection,  but  to  prevent  complications;  and  any 
method  of  treatment  which  surely  accomplishes  the  latter  indication 
leaves  little  or  nothing  to  be  desired.  For  example,  certain  tissue- 
degenerations  in  typhoid  fever  are  generally  believed  to  depend  upon 
long-continued  pyrexia,  and,  in  the  opinion  of  many  therapeutists,  if 
these  are  prevented  the  disease  will  almost  invariably  pursue  a  benign 
course.  An  antipyretic  or  refrigerant  treatment  is,  from  this  point  of 
view,  curative,  because  it  is  prophylactic.  It  is  usual,  however,  to 
limit  the  domain  of  prophylaxis  to  the  prevention  of  infection ;  and 
this  custom,  although  one  which  would  be  "  more  honored  in  the 
breach,"  will  not  be  departed  from  in  this  article. 

It  is  unnecessary  to  enter  into  any  detailed  argument  to  prove  the 
infectious  nature  of  typhoid  fever.  The  fact  of  infection  is  generally 
admitted,  and  necessarily  implies  an  infecting  agent.  The  researches 
of  Eberth  and  Klebs  have  demonstrated  the  latter  to  be  a  species  of 
bacillus  distinguished  by  certain  peculiarities,  chiefly  of  staining,  from 
the  Bacillus  coli  communis  and  other  micro-organisms  indigenous  to  the 
intestinal  canal.  This  bacillus  is  found  occupying  the  site  of  every 
lesion  of  typhoid  fever — in  the  enlarged  and  ulcerated  plaques  of 
Peyer ;  in  the  tumefied  mesenteric  glands ;  in  the  spleen,  the  liver,  the 
kidneys ;  in  the  ulcerations  of  bed-sores ;  and,  finally,  in  the  blood 
itself.     It  is  true  that  the  crucial  test  of  the  specific  nature  of  this 
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organism — its  successful  inoculation  in  animals — is  as  yet  wanting,  but 
this  objection  may  be  met  by  the  statement  that  we  are  acquainted  with 
no  animal,  unless  it  be  the  horse,  which  is  susceptible  to  typhoid  infc<-- 
tion.  The  latter  animal  is  subject  to  a  disease  attendee]  with  marked 
congestion  of  the  intestinal  mucous  membrane,  and  sometimes  even 
with  ulceration  of  Peyer's  patches ;  but  the  enlargement  of  these 
follicles  is  never  so  great  as  in  the  typhoid  fever  of  man,  neither 
docs  it  present  the  well-known  appearance  of  "  medullary  infiltration." 
The  general  course  of  the  disease,  especially  as  regards  the  nervous 
and  intestinal  symptoms,  is  not  unlike  that  of  typhoid  fever,  but  the 
affection  cannot  be  regarded  as  identical  until  the  bacillus  of  Eberth 
has  been  shown  to  be  common  to  both. 

The  same  criticism  applies  to  the  morbid  process  produced  in  the 
rabbit  and  guinea-pig  by  the  inoculation  of  fluids  derived  from  the 
lesions  of  typhoid  fever.  In  these  animals  the  alterations  of  Peyer's 
patches  so  characteristic  of  typhoid  fever  may  be  })roduced  by  such 
inoculations,  but  the  same  results  follow  the  inoculation  of  various 
species  of  bacteria,  and  are,  in  fact,  nothing  more  than  one  of  the 
lesions  of  septicaemia  experimentally  induced. 

For  the  complete  demonstration  of  the  specific  nature  of  the  typhoid 
l^acillus  we  must  therefore  await  the  results  of  further  research,  possi- 
bly until  an  animal  is  found  which  does  not  possess  immunity  against 
what  may  be  called  spontaneous  as  distinguished  from  experimental 
typhoid  fever.  In  the  mean  time,  however,  the  evidence  of  the  specific 
nature  of  the  organism  in  question  is  convincing  to  those  best  able  to 
form  an  opinion  in  such  matters.  Among  the  facts  of  which  this  evi- 
dence is  composed  may  be  mentioned  the  presence  of  the  bacillus  in  the 
system  during  the  febrile  j^eriod,  and  its  disappearance  during  convales- 
cence, as  well  as  its  presence  in  drinking-water  in  many  epidemics  of 
the  disease. 

A  question  of  great  interest  from  a  prophylactic  point  of  view  is 
whether  the  bacillus  normally  existing  in  the  colon,  the  Bacillus  coli 
communis,  may  outside  the  body  become  converted  into  the  specific 
bacillus  of  Eberth.  This  question  is  by  no  means  chimerical,  and  has 
already  been  discussed  by  the  author  in  another  publication.^  I  cannot 
give  a  better  presentation  of  the  facts  in  its  favor  than  by  quoting  the 
article  to  which  I  refer  : 

"  Probably  the  bacteriological  question  of  greatest  practical  interest 
is  whether  an  organism  may  be  benign  in  one  locality  and  malignant 
in  another;  or,  to  state  it  ditlerently,  whether  the  pn>perty  of  infei-tion 
is  an  adventitious  one,  dejiending  upon  the  soil  in  which  the  organism 
grows,  or  inherent  in  its  substance.  An  attempt  to  solve  this  ]n-(tblem, 
in  so  far  as  it  relates  to  the  typhoid  bacillus,  has  been  made  by  Kodet 
'  Th(  ^f>:^Ucal  News,  ^larch  22,  1S90. 
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and  Roiix,'  whose  rosea  relic.-;  have  led  them  to  eonehide  that  the  baeiUu.s 
uf"KI)erth  is  nothing  more  tlian  a  modilii-ation  of  the  Bacillus  coll  com- 
munis. The  facts  upon  whieh  they  base  this  opinion  are  of  two  kinds: 
In  tlie  first  phice,  they  made  cultures  of  the  blood  of  the  s])leen  and  of 
the  fiecal  matters  of  two  typhoid  patients,  and  found  that  the  former 
produced  uotiiintr  but  the  bacillus  of  Eberth,  and  the  latter  little  else  than 
the  Bdcillus  coli  communis,  the  bacillus  of  Escherieh.  In  the  second 
place,  according  to  Kodct  and  Roux,  the  optical  points  of  resemblance 
between  the  two  bacilli  are  greater  than  those  of  difference,  and  are 
such  as  to  warrant  the  belief  that  the  one  is  a  modification  of  tlie  other. 
Carefully-conducted  cultures  in  gelatin,  potato,  and  bouillon  exhiljit 
similar  microscopic  appearances,  while  the  limits  of  temperature  within 
which  the  two  organisms  can  be  cultivated  are  almost  identical,  being 
somewhat  higher  (46.5°  C.)  in  the  case  of  the  bacillus  coli  than  in  that 
of  Eberth's  bacillus  (45°  C.)." 

Under  the  microscope  the  differences  are  more  marked,  the  bacilli 
coli  being  of  almost  uniform  length,  homogeneous  in  structure,  slightly 
mobile,  and  staining  readily,  while  the  bacilli  of  Eberth  are  of  unequal 
length  and  thickness,  are  more  mobile,  and  stain  less  readily  than  the 
bacilli  coli.  The  structure  of  their  protoplasm  also  is  evidently  not 
homogeneous. 

If,  however,  the  bacillus  coli  be  cultivated  at  a  temperature  of  44° 
to  40°  C,  it  undergoes  such  changes  as  to  cause  it  to  bear  a  remarkable 
resemblance  to  the  typhoid  bacillus.  The  rods  become  of  unequal 
length ;  their  protoplasm  ceases  to  be  homogeneous,  and  presents  a 
series  of  readily-staining  condensations,  separated  by  clear  intervals  ;  in 
a  word,  the  results  of  numerous  observations  of  the  sort  show  that  while 
the  type  of  Eberth's  bacillus  is  relatively  fixed,  that  of  the  bacillus  coli 
is  remarkably  unstable,  and  by  a  series  of  transitions  approaches,  and 
even  becomes  identical  with,  the  former. 

The  typhoid  bacillus  is,  according  to  the  authors  quoted,  the  bacillus 
coli  in  a  state  of  degeneration.  This  is  shown  by  the  fact  that  the 
former  is  less  able  to  resist  heat  than  the  latter,  Eberth's  bacillus  being 
destroyed  by  a  temperature  (80°  C.)  which  is  supported  by  the  bacillus 
coli.  This  is  far  from  saying  that  the  bacillus  which  causes  enteric 
fever  is  in  a  state  of  degeneration  at  the  time  of  infection.  The  bacillus 
coli  becomes  virulent  without  any  notable  change  in  its  appearances  and 
other  characters,  and  it  is  in  the  interior  of  the  organism,  especially 
in  the  spleen,  that  it  assumes  the  features  of  Eberth's  bacillus.  The 
latter  are  the  result  of  the  destructive  forces  of  the  body. 

The  practical  conclusions  from  these  researches  are  twofold  : 

1.  Water  contaminated  with  faecal  matter,  not  necessarily  typhoidal, 
may  give  rise  to  enteric  fever. 

^  Comptes-Eendus  hebdomadaires  des  Seances  de  la  Soc.  de  Biologic,  Feb.  21,  1890. 
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2,  The  tolerance  (jf  the  orj^ani.-in  for  the  baeilhis  coli  shows  that  the 
latter  ac({uire.s  its  virulent  features  outside  of  the  body. 

It  is  to  be  hoped  that  the  experiments  of  Rodet  and  Koux  will  be 
thoroughly  investigated.  Certainly,  none  more  practical  could  engage 
the  attention  of  bacteriologists.  If  confirmed,  the  term  "  pythftgenic 
fever,"  introduced  many  years  ago  by  Murchison,  may  yet  be  generally 
accepted  as  the  proper  one  for  the  disease  which  is  now  somewhat 
vaguely  styled  "  typhoid "  or  "  enteric  fever." 

I  have  given  the  foregoing  details  on  account  of  what  appears  to  me 
their  marked  bearing  upon  the  prophylaxis  of  typlioid  fever.  In  the 
present  state  of  our  knowledge  of  this  subject  it  seems  to  me  imperative 
not  only  to  disinfect  the  excreta  of  typhoid-fever  patients,  but  also  those 
of  the  healthy,  or  at  least  so  to  dispose  of  them  as  to  make  it  impossible 
for  them  to  contaminate  the  air  we  breathe  or  the  water  we  drink. 

The  chief — in  the  opinion  of  many  practical  physicians  the  only — 
source  of  the  typhoid  infection  is  the  excrement  of  those  affectwl  with 
typhoid  fever.  There  are  few  who  believe,  with  Laveran,'  in  the  direct 
transmission  of  typhoid  fever  from  patient  to  ])atient.  The  experience 
of  most  hospital  physicians  coincides  with  that  of  xVndral,  who  never 
observed  an  instance  of  the  sort.  In  justice  to  Laveran,  it  must  be 
remarked  that  with  reference  to  this  point  he  draws  a  distinction 
between  civil  and  military  hospitals.  In  the  former,  as  he  justly 
observes,  many  of  the  patients  have  either  passed  the  period  of  greatest 
susceptibility  to  the  disease  or  have  already  suffered  from  it.  In  mil- 
itary hospitals,  on  the  other  hand,  the  patients  are  young  men,  mostly 
from  the  country,^  in  other  words,  far  removed  from  the  centres  of 
epidemics,  and  therefore  peculiarly  susceptible  to  the  typhoid  infection. 
Among  such  patients  I/averan,  up  to  1884,  had  observed  twenty-eight 
cases  of  typhoid  fever  originating  in  hospital  wards,  and,  as  he  believes, 
by  direct  transmission  from  patient  to  patient. 

Dujardin-Beaumetz  is  still  more  positive  in  the  expression  of  his 
belief  in  the  direct  contagion  of  typhoid  fever,  and  speaks  of  it  a:?  of 
dailv  occurrence.^ 

Conveyance  of  Typhoid  Infection  by  "Water. — The  ordinary 
vehicles  of  the  typhoid  infecting  agent  are  water,  air,  the  soiled  linen 
of  typhoid  patients,  and  the  hands  of  their  nurses.  In  the  great 
majority  of  cases — according  to  Brouardel,  ninety-nine  times  in  one 
hundred — the  disease  is  conveyed  bv  drinking-water.  The  most  inter- 
esting and  convincing  exani})les  of  the  latter  mode  of  ])ropagation  are 

'  BullHln  et  Manoiris  dc  la  Soc.  mid.  (/<'s  Hopitaiix  dc  Pan'.f,  torn  i.  ser.  iii.,  1SS4,  p.  75. 

'  Tliis  stiitoiiKMit  applies  to  tlio  military  hospitals  of  Franco,  in  which  I^averan's 
observations  were  made. 

'"II  ne  faudrait  pas  oependant  etre  exclusif  et  rojeter  la  conta^'ion  directe  dont 
nous  voyons  journellement  des  exemples  dans  nos  hopitaiix,  soit  dans  le  jwrsonnel, 
soit  parmi  les  Aleves"  {Lcgons  df  Clinique  tlUrapcutiquc,  t.  iii.). 
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furnished  by  cities  which  ohtaiii  thcii-  water  from  more  than  one  source. 
Such  a  city  is  Geneva,  the  water-supply  of"  which  is  derived  from  the 
Rhone  and  the  Arvc.  The  former  issues  from  the  Lake  of  Geneva  in 
two  hranciies,  of  which  one,  the  left,  was  dammed  for  hydraulic  pur- 
poses in  February,  1884,  the  effect  being  to  divert  the  outlet  of  the 
lake  entirely  into  the  right  ijraneh,  from  Avliieh  (h-inking- water  for  the 
city  was  pumped.  On  January  28th  a  portion  of  the  lake,  not  far 
from  its  outlet  and  near  the  openings  of  certain  sewers,  was  dredged. 
This  was  followed  about  twenty  days  later  by  a  severe  epidemic  of 
typhoid  fever,  the  number  of  cases  rising  from  18  in  January  to  965 
in  March.  The  dredging  ceased  on  March  4th,  and  fifteen  days  later 
— i.  e.  at  the  end  of  a  period  equal  to  the  incubation  stage  of  typhoid 
fever — the  epidemic  began  to  decline.  It  did  not  definitely  cease,  how- 
ever, until  the  month  of  August,  when  a  conduit  was  carried  into  the 
lake  far  from  the  sources  of  pollution,  and  became  the  sole  source  of 
water-supply  so  far  as  the  lake  was  concerned.  The  epidemic  was 
closely  studied,  and  among  other  facts  it  was  ascertained  that  in  the 
quarter  of  the  city  (Quartier  des  Eaux-vives)  adjoining  the  portion  of 
the  lake  which  was  dredged  there  had  been,  during  the  latter  months 
of  1883,  7  cases  of  typhoid  fever.  During  the  epidemic  not  a  single 
case  of  typhoid  fever  occurred  among  thos-e  who  were  supplied  with 
water  from  the  Arve. 

The  following  experiment,  described  by  Chantemesse  and  Vidal,' 
is  of  decided  interest  in  connection  with  the  origin  of  this  epidemic : 

In  a  flask  is  placed  a  small  quantity  of  sand  and  earth.  It  is  then 
filled  with  water  sterilized  by  boiling,  and,  after  cooling,  cultures  of 
the  typhoid  bacillus  are  added.  For  a  few  weeks  after  this  jirocedure 
cultures  of  the  bacillus  may  be  readily  obtained  from  the  upper  layers 
of  the  water.  Gradually,  however,  the  depth  from  which  these  are 
procured  increases,  until  at  the  end  of  two  months,  the  flask  having 
remained  perfectly  quiet,  the  water  is  entirely  free  from  germs.  If 
it  be  now  carefully  decanted  and  fresh  w'ater  poured  in,  so  as  to  stir  up 
the  sediment  of  sand  and  earth,  it  will  be  found  teeming  with  bacilli. 
Such  experiments  and  such  epidemics  as  that  of  Geneva  in  1884  might 
lead  one  to  suggest  that  the  Scotch  proverb,  "  Let  sleeping  dogs  lie," 
be  paraphrased  so  as  to  read,  "  Let  sleeping  microbes  lie." 

Paris  is  another  city  the  water-supply  of  which  is  derived  from 
more  than  one  source ;  in  fact,  it  is  remarkable  for  the  number  of  the 
streams  which  it  lays  under  contribution  for  this  purpose.  Unfortu- 
nately, they  are  not  of  equal  purity.  The  Dhuys  and  the  Vanne  give 
the  best  water,  but  occasionally  have  to  be  supplemented  by  the  Seine, 
the  ^larne,  and  the  canal  of  Ourcq,  the  three  latter  being  polluted  by 
sewage  before  their  entrance  into  the  city.  This  fact  is  so  well  known 
*  Gazette  des  Hopitaux,  No.  26,  1887. 
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that  official  notice  is  always  given  Ijcfore  turning  on  the  water  from 
the  last-named  sources  in  any  district  of  the  city.  The  invariable 
result  of  such  an  addition  to  the  ordinary  water-supply  is  a  marke<l 
increase  of  the  cases  of  typhoid  fever.  For  example  :  About  July  20, 
1886,  the  river-water  (Seine  and  Marne)  had  to  be  levied  on  to  supple- 
ment the  deficiencies  of  the  Dhuys  and  Vanne.  From  the  18th  to  the 
24tli  about  40  cases  of  typhoid  fever  were  admitted  into  the  various 
hospitals ;  from  the  1st  to  the  7th  of  August  150  were  admitted.  In 
January,  1887,  the  river- water  was  again  turned  on,  and  the  number 
of  admissions  augmented  from  30  in  January,  to  95  in  March,  the 
supply  of  river-water  having  been  continued  during  that  interval.  In 
June  of  the  same  year  the  use  of  river-water  ran  up  the  number  of 
weekly  admissions  from  20  in  the  last-named  month  to  165  in  August. 
The  last  instance  of  the  conveyance  of  typhoid  fever  by  drinking- 
water  to  which  I  shall  allude  is,  in  many  respects,  the  most  remarkal)le 
on  record,  and  chiefly  because  of  the  numbers  attacked — 1200  out  of  a 
population  of  8000 — and  the  accuracy  with  which  the  origin  of  the 
epidemic  was  traced  to  the  dejections  of  a  single  patient.  The  town 
of  Plymouth,  in  Luzerne  county,  Pennsylvania,  was  the  seat  of  the 
epidemic,  which  was  carefully  investigated  by  Drs.  French  and  Shake- 
speare,^ who  were  appointed  for  this  purpose  by  the  mayor  of  Phila- 
delphia on  May  7,  1885.  Omitting  many  interesting  details,  I  will 
merely  state  that  the  town  of  Plymouth  is  supplied  with  w'ater  from 
three  sources  :  1,  a  mountain-stream,  in  the  course  of  which  are  four 
reservoirs  formed  by  dams ;  2,  the  Susquehanna  River ;  3,  a  "  great 
number  "  of  wells.  It  was  positively  demonstrated  that  the  victims 
of  the  disease  were  to  be  found  solely  among  those  whose  drinking- 
water  was  obtained  from  the  first-mentioned  source.  The  reason  of 
this  selection  is  fully  set  forth  in  the  following  extract  from  the  report 
of  Drs.  French  and  Shakespeare  :  "  It  may  be  well,  however,  to  state 
here  that  it  has  been  shown  that  the  three  lower  reservoirs  on  the 
mountain-stream  which  nine  months  of  the  year  supplies  PlymoutJi 
with  water  were  on  the  20th  of  March  nearly  empty  ;  that  in  a  dwell- 
ing on  the  sloping  bank  of  the  stream,  a  little  distance  al)()ve  the  third 
reservoir,  and  within  seventy  feet  of  the  bed  of  the  brook,  there  was  a 
case  of  tyjihoid  fever,  running  its  course  through  Jamiary,  February, 
and  March;  that  during  most  of  this  period  the  ground  was  frozen 
and  covered  with  snow  ;  that  during  the  illness  of  this  patient  the 
evacuations  passed  in  the  night  were  habitually  earriinl  out  and  thrown 
uj)on  the  snow  toward  the  stream,  no  ((ftvmj)t  (it  iJisi))f(vfion  haviur/  Incn 
made;  that  about  the  25tli  of  March  a  thaw  began  and  was  fidlowcnl 
by  slight  rains  ;  that  on  the  ^Gth  of  March  the  sujH'rintentlent  of  the 

'  Report  on  the  F.piiianic  of  Typhoid  Fever  at  Pli/mouth  ;   alj^o  Sew   York    Medical 
Juarmd,  June  13,  1885. 
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Plvinoiitli  Water  r^oinpany  iiisjK'ctcd  the  reservoirs,  aiul,  fiiuliiig  the 
two  upper  ones  full,  tliat  same  eveiiiiij^  caused  the  water  of"  the  third 
reservoir  to  be  let  down  dii-ectly  to  the  h)west  reservoir;  that  on  the 
<'V('nin;^  of  this  (hiy  ])iiiii[)iiii;-  IVoni  the  Sns<|ue]ianna  Tliver  ceased,  and 
the  town  was  aj^ain  entirel}'  su})i)lied  iroiu  the  mountain-stream  ;  tiiat 
thus  nearly  three  months'  aceumnlatiou  of  infectious  typhoid-fever 
dejecta  was  suddeidy  washed  with  the  melting  snow  into  the  brook, 
and  rapidly  reached  the  lower  reservoir,  and  was  thence  distributed 
through  the  pipes  and  hydrants  of  the  Plymouth  Water  Company ; 
that  fifteen  days  after  this  date  the  e])idemic  began  ;  that  no  other 
source  of  unusual  pollution  of  the  mountain-water  was  discovered." 

Facts  similar  to  the  above  might  be  greatly  multiplied,  but  those  I 
have  selected  from  the  epidemics  of  Geneva,  Paris,  and  Plymouth  will 
serve  as  types  of  the  conveyance  of  typhoid  infection  by  water,  and 
ami)ly  illustrate  the  importance  of  prophylaxis  in  this  direction.  To 
([uote  again  from  the  report  of  French  and  Shakes})eare :  "  Had  the 
infectious  poison  breeding  in  the  evacuations  of  that  one  fever  patient 
up  near  the  top  of  Shawnee  Mountain  been  destroyed  by  proper  disin- 
fectants or  otherwise,  that  community  of  eight  thousand  people  living  in 
the  valley  would  not  have  been  shrouded  with  the  pall  of  death  or  had 
its  industries  so  blighted." 

Conveyance  of  Typhoid  Infection  by  Milk. — Next  in  activity  to 
water  as  a  carrier  of  the  ty})hoid  infection  is  milk.  In  most  of  the 
ejMdemics  that  have  been  traced  to  this  source  the  milk  had  been 
diluted,  or  the  cans  containing  it  cleansed  Avith  Avater  containing  the 
germs  of  typhoid  fever.  In  view',  however,  of  the  remarkable 
absorbent  power  of  this  fluid,  as  indicated  by  the  readiness  with 
M'hich  the  taste  and  odor  of  contiguous  substances  are  imparted  to  it, 
the  question  arises  whether  the  typhoid  virus  may  not  gain  access 
to  milk  without  direct  admixture  in  the  ordinary  sense  of  this 
W'ord.  The  question  may,  in  my  opinion,  be  answered  in  the  affirm- 
ative. In  other  w'ords,  milk  may  become  affected  not  only  by  impure 
water,  but  by  impure  air.  The  fact  is  so  notorious  and  so  self-evident 
that  milk  may  convey  typhoid  fever  by  being  mingled  with  water  con- 
taining its  germs  that  I  will  not  give  any  details  of  the  numerous 
epidemics  that  have  been  caused  in  this  manner.  To  enter  into  an 
argument  to  prove  this  mode  of  infection  would  be  equivalent  to 
arguing  that  milk  is  not  destructive  to  the  typhoid  germs — a  fact 
disputed  by  no  one.  I  will  merely  refer  to  an  epidemic  in  Carlisle, 
England,^  in  W'hich  an  epidemic  was  traced  to  a  dairy  where  a  death 
from  typhoid  fever  occurred  on  March  2,  1887,  the  Avater-supply  being 
in  no  w'ise  in  fault.  From  this  date  until  May  15th  "  twenty  cases  of 
typhoid  fever  were   brought  under  observation,  and  through  careful 

*  William  Brown,  Sanitary  Record,  July  15,  1887. 
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inquiry  it  was  ascertained  that,  with  one  (loul)tful  exception,  all  the 
aif'ectcd  individuals  had  derived  their  milk-supply  from  the  Metcalfe 
street  vendor,  and  had  partaken  of  the  milk  in  such  a  manner  and  at 
such  times  as  were  consistent  with  the  theory  of  their  having  derived 
their  infection  from  polluted  milk.  The  water  used  at  this  dairy  was 
that  supplied  by  the  city,  and  the  supply-pipe  was  carefully  examined 
by  an  expert  and  found  to  be  quite  tight  and  free  from  leakage," 
Cultivation-experiments  were  made  with  the  water,  which  was  fijund 
to  be  free  from  pathogenic  organisms.  The  water  thus  being  shown 
to  be  free  from  the  tyj)hoid  poison,  the  mode  of  infection  must 
have  been  different  from  that  of  the  other  principal  milk-epidemic-s 
with  which  we  are  acquainted.  "  Presupposing  the  typhoid  poison 
with  which  the  milk  became  contaminated  had  its  source  in  the 
sick  inmates,  several  modes  through  which  milk-infection  may  have 
taken  place  at  this  dairy  present  themselves  as  being  highly  probable. 
Thus,  for  example,  during  the  sickness  of  the  child  the  air  of  the 
overcrowded  kitchen  in  which  it  was  nursed,  and  where  the  milk 
was  sieved,  served  out  to  customers,  and  practically  stored,  must  have 
been  charged  with  the  specific  poison  of  the  excreta  of  the  child ;  and 
the  same  kind  of  air-pollution  must  have  taken  place  from  the  other 
case  of  sickness,  owing  to  the  stools  being  carried  from  the  bed-room 
through  the  kitchen  for  disposal  in  the  privy  in  the  yard.  Again,  dry 
ashes  in  a  fine  state  of  division  "  (there  was  an  ash-pit  privy  in  the  yard 
which  received  the  evacuations  of  the  patients),  "  when  disturbed  by 
air-currents  or  in  any  other  way,  carry  through  the  air  a  considerable 
distance  specifically  infected  house-dust  or  stools  with  which  they  may 
be  mixed.  The  milk,  being  placed  between  the  air  of  the  yard  and 
that  of  the  kitchen,  was  thus  exposed  to  typhoid  infection  on  l)oth 
sides.  Further,  the  milk  may  have  received  its  infection  from  the 
hands  or  clothes  of  the  milk-vendor  or  of  his  wife,  both  of  whom  per- 
formed the  double  duty  of  nursing  the  patients  and  milking  the  cows. 
Lastlv,  the  unused  milk  from  the  sick-rooni  may  have  by  some  means 
found  its  way  into  that  set  apart  for  distribution." 

These  remarks  arc  most  suggestive,  and  indicate  several  vehicles  of" 
contagion  other  than  drinking-water,  to  which  latter  attention  has 
been,  in  my  oi)inion,  too  exclusively  directed. 

In  connection  with  the  origin  of  the  disease  at  the  dairy  itself  it  is 
an  interesting  fact  that  one  of  the  cows  ''  liad  been  very  ill  abtnit  the 
time  the  first  case  <»f  fever  certified  proved  fatal  at  tlie  dairy,"'  Further 
i n vest iirat ion  revealed  the  fact  that  sickness  had  been  unusually  ]>rt'va- 
lent  among  the  cows  of  this  dairy,  nineteen  having  been  preseribetl  for 
by  a  veterinary  surgeon  during  the  course  of  four  years.  As  the 
dairvman  kejit  only  from  four  to  ^wi"  cows  at  a  time,  it  is  evident  that 
the  majoritv  of  the  animals  must  have  been  ill  at  one  time  or  another. 
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Mr.  William  Jirown,  iiiedical  oIHclt  of"  liealtli  of  Carlisle,  U)  whom  wo 
arc  iiulchtt'd  for  tlie  report  of  this  epidemic,  states  tliat  he  has  observed 
typhoid  fever  to  be  very  fatal  and  to  liiij^er  persistently  "in  the  imme- 
diate vicinity  of  slaughter-honscs,  cow-sheds,  and  places  where  tripe 
and  entrails  are  cleansed.  Thns,  for  instance,  during  the  last  four  and 
a  half  years  there  occurred  in  Carlisle,  in  the  vicinity  of  two  slaughter- 
houses placed  in  close  proximity,  7  cases  of  typhoid  fever.  ]S'ear 
another  slaughter-house  the  same  number  of  cases.  Near  a  shed 
where  tripe  and  entrails  were  cleansed,  5  cases;  at  a  similar  place,  1 
case;  in  a  short  street  where  four  slaughter-houses  exist,  11  cases;  and 
near  a  large  cow-shed,  9  cases  of  the  disease.  Of  these  40  cases,  10 
died,  or  1  death  in  4  cases,  or  about  four  times  the  ordinary  rate  of 
fatality  from  typhoid  fever.  Lastly  comes  the  Metcalfe  street  cow- 
byre  and  slaughter-house,  with  its  5  cases  of  sickness,  3  of  which  died, 
and  while  this  paper  is  being  written  arrives  a  notice  of  a  death  from 
typhoid  fever  in  the  Carlisle  urban  district  of  Greystoue  in  a  house 
placed  close  to  a  cow-byre  of  the  ordinary  urban  type." 

Brown  quotes  two  writers  whose  observations  were  made  in  South 
Africa — Mr.  Henry  Lawrence  and  Dr.  James  F.  Allen — the  former 
of  whom  believes  an  intimate  connection  to  exist  between  typhoid 
fever  and  the  presence  of  the  manure  of  horned  cattle,  Avhile  the  latter 
*'  endeavors  to  establish  a  connection  between  the  incidence  of  typhoid 
fever  among  the  inhabitants  of  farms  and  a  specijtc  enteritis  among 
young  calves." 

If  these  last-mentioned  observations  are  correct,  we  would  expect  to 
find  an  unusual  prevalence  of  typhoid  fever  among  the  employes  of 
slaughter-houses,  but  thus  far  this  has  not  been  demonstrated.  The 
only  mention  of  butchers  in  Murchison's  classic  work  is  that  they  are 
"  said  by  Dr.  Tweedie  to  be  particularly  exempt  from  typhus." ' 

Conveyance  of  Typhoid  Infection  by  Air. — Xumerous  well- 
authenticated  instances  of  this  mode  of  infection  have  been  reported  by 
Budd,  Bouchard,  Murehison,  Liebermeister,  Landouzy,  and  others. 

Landouzy  reports  two  cases  of  great  interest.^  The  first  was  a 
man  aged  twenty-five  who  was  the  only  person  attacked  in  a  family  of 
ten,  and  whose  diet,  drink,  and  hygienic  surroundings  at  first  offered 
nothing  to  account  for  his  infection.  On  closer  investigation,  however, 
it  was  ascertained  that  the  ventilating  pipe  of  a  public  water-closet  in 
a  court  below  opened  about  half  a  yard  (50  centimetres)  beneath  the 
window  of  his  bedroom.  Another  case  from  the  same  reporter  is 
almost  identical  in  every  respect ;  in  fact,  the  only  difference  was  the 
sex  of  the  patient.     A  girl  of  fifteen,  the  only  one  of  a  family  of 

'  Continued  Fevers  of  Great  Britain.  3d  ed.,  1884. 

^  Communication  of  Brouardel  in  Annales  d' Hygiene  piiblique  et  de  Med.  legale,  tom. 
18,  1887. 
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five  who  was  attacked  with  typhoid  fever,  was  found  to  occupy  a 
bed-room  beneath  the  window  of  which  was  the  termination  of  the 
ventilating  pipe  of  a  privy  in  the  yard  below. 

The  following  instance  of  infection  by  atmospheric  emanations  is 
related  by  Bouchard  :^  A  man  having  contracted  typhoid  fever  at  Ulm 
returned  to  his  native  village,  where  there  had  been  no  case  of  the 
disease  for  many  years.  His  evacuations  were  thrown  upon  a  dung- 
heap  ("  fumier  "),  which  was  removed  several  weeks  later  by  five  men. 
Of  these  five,  fi)ur  were  attacked  with  typhoid  fever,  and  the  fifth  with 
intestinal  catarrh  and  tumefaction  of  the  si)leen.  The  dejecta  of  this  set 
of  patients  were  thrown  on  another  dung-heap,  which  was  removed  nine 
months  later  by  two  men,  both  of  whom  contracted  typhoid  fever. 

A  remarkable  example  of  this  mode  of  infection  is  reported  by 
W.  V.  Keating.^  Four  ladies  who  had  returned  to  their  home  in 
Philadelphia,  which  had  been  tightly  closed  for  more  than  two  months, 
were  attacked  with  typhoid  fever — the  first  a  few  days  after  their 
return,  the  other  three  about  three  weeks  later.  A  foul  odor  was 
observed  by  all  who  entered  the  house,  and  INIr.  Bryan,  an  expert  who 
was  called  in  to  examine  the  drainage,  declared  that  the  family  had 
been  "  actually  living  in  a  sewer."  The  following  extract  from  his 
report  reveals  the  state  of  affairs :  "  I  made  the  examination,  and 
found  there  was  no  main  trap  in  the  drain-pipe.  There  was  a  throe- 
inch  galvanized  sheet-iron  corrugated  pipe  leading  from  the  French 
roof  between  the  outer  front  wall  and  the  studding,  and  exposeil  in 
the  cellar,  and  connected  with  the  terra-cotta  drain  near  the  cellar  fluor, 
every  slip  joint  of  which  was  pouring  out  its  deadly  contents  of  sewer 
gas,  to  be  taken  up  by  the  largo  portaljle  lieator,  which  was  supplied 
M^ith  cold  air  from  the  cellar,  and  distributed  through  the  main  build- 
ing. I  also  found  the  waste-pipe  from  the  second  and  third  story 
wash-basins  trapped  in  the  cellar,  and  smelling  at  the  connection  with 
the  terra-cotta  drain-pipe  near  the  floor.  Here  were  two  stories  of 
waste-pipe  (with  no  traps  under  the  basins)  to  help  to  vitiate  the  air  of 
their  respective  apartments.  I  also  found  a  four-inch  rain-conduotor 
run  down  on  the  outside  of  the  back  building,  near  the  main  building, 
all  joints  of  which  poured  out  their  quota  of  sewer  gas  to  be  carried 
into  the  house  through  the  open  windows  in  pleasant  weather.  You 
could  not  stand  at  any  of  the  open  windows  in  the  roar  portion  vt'  the 
house  without  being  sensible  of  the  presence  of  sewer  gas  in  the  sur- 
rounding atniosphoro,  caused  bv  the  oxhalati(»n  of  foul  vapor  from  the 
rain-conductors  of  the  surrounding  prufK-rtios.  After  digging  up  the 
front  of  the  cellar  to  put  in  a  main  trap,  my  workmen  found  the  terra- 
cotta pipe  jointed  with  oonimon  liino  mortar." 

'  Trdiisaclioiis  Inl<'nmtioit(il  Muliail  C'l/i <//•(»•,  (.Toneva,  1877. 
^  Transactions  Colkyc  of  I'lii/sicians  of  Piiihuklphia,  1S79. 
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Dr.  Keating  rcjx^rtt'd  these  cases  as  examples  of  the  aiitochthoiions 
or  de  novo  origin  ot"  the  disease,  but  I  rather  incline  to  ai^ree  with 
Dr.  Cleeman,  who,  in  discussing  Keating's  paper,  called  attenti(jn  to 
the  I'act  that  the  eruption  was  observed  in  the  first  patient  on  Sept.  27th 
— i.e.  eleven  days  alter  her  return  to  the  house.  As  the  eru[)tion  does 
not  appear  before  the  end  of  the  first  week  or  the  beginning  of  the 
second,  this  would  allow  too  short  a  space  (three  or  four  days)  for  the 
period  of  incubation.  With  reference  to  the  three  other  cases,  the 
nieces  and  granddaughter  of  the  first  patient,  they  were  doubtless 
infected  by  the  sewer  gas,  which  was  contaminated  by  the  dejecta  of 
the  first  patient  or  of  other  patients  in  the  neighborhood. 

It  is  useless  to  add  to  the  number  of  these  typical  examples  of 
infection  through  the  atmosphere,  but  I  may  call  attention  to  the  fact 
that  this  mode  of  infection  does  not  imply  that  the  disease-germs  are 
inhaled  and  enter  the  system  through  the  pulmonary  mucosa.  It  is 
much  more  probable  that  they  adhere  to  the  buccal  or  pharyngeal 
mucous  membrane,  are  swallowed  with  the  saliva  or  the  food,  and  find 
their  nidus  in  the  ileum. 

Infection  by  Soiled  Linen. — I  will  give  no  details  of  the  con- 
veyance of  infection  by  the  soiled  linen  of  patients  or  the  hands 
of  their  attendants,  because — 1,  owing  to  the  natural  repugnance  to 
ffecal  matter,  and  the  cleanliness  which  it  enforces  in  the  most  care- 
less, this  mode  of  infection  is  very  rare ;  and,  2,  it  appears  self-evi- 
dent that  if  the  air  and  water  can  convey  infection  from  frecal  mat- 
ter, the  latter  may  do  so  itself,  without,  so  to  speak,  employing  any 
intermediary. 

The  Relation  of  the  Depth  of  "Water  in  Wells  and  Subsoil  Water 
to  Typhoid  Fever. — Under  this  head  the  celebrated  theory  of  Petten- 
kofer  and  Buhl  may  be  appropriately  considered.  These  observers 
noticed  that  in  Munich  the  number  of  cases  of  typhoid  fever  bears  a 
relation  to  the  height  of  the  water-springs,  being  highest  when  these 
are  low.  They  do  not  believe  in  the  propagation  of  typhoid  fever  by 
means  of  drinking-water,  and  explain  the  undoubted  coincidence  between 
the  prevalence  of  this  disease  and  a  low  level  of  the  subsoil  water  by 
the  theory  that  when  the  earth  is  uncovered  by  the  recession  of  the 
water  the  air  gains  access  to  germs  previously  submerged  and  stimu- 
lates them  to  unusual  activity.  The  poison,  they  say,  enters  the  system 
through  the  medium  of  the  atmospheric  air. 

Dr.  Henry  B.  Baker,^  secretary  of  the  Michigan  State  Board  of 
Health,  has  verified  the  statements  of  Pettenkofer  and  Buhl  that  the 
rise  and  fall  of  the  typhoid-fever  curve  are  in  inverse  ratio  to  the  rise 
and  fall  of  the  subsoil  water,  with  the  notable  exception  that  in  winter, 
when  the  ground  is  deeply  frozen,  a  low  level  of  subsoil  water  does  not 

^  Twelfth  Annual  Beport  of  (he  Secretary  of  Stale  Board  of  Health  of  Michigan,  1889. 
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correspond  with  an  increased  prevalence  of  typhoid.  JJr.  Baker's  expla- 
nation of  these  coincidences  is,  to  my  mind,  far  more  satisfactory  than 
that  of  the  German  observers. 

Suppose  a  privy  and  a  well  for  drinking-water  to  be  adjacent : 
*'  when  the  level  of  the  water  is  the  same  in  the  well  as  in  the  privy, 
there  would  not  be  likely  to  be  a  mingling  of  the  water  from  the  privy . 
with  that  in  the  well  unless  the  distance  between  them  was  small.  But 
whenever  and  wherever  the  water  in  the  well  is  below  the  bottom  of 
the  privy,  not  far  distant,  there  will  be  a  strong  tendency  of  the  fluids 
cast  into  the  privy  to  pass  downward  toAvard  the  water  in  the  well,  or,  if 
not  directly  to  the  well,  to  the  ground  water  not  far  distant,  which  will 
pass  into  the  well  to  replace  that  which  is  drawn."  In  other  words,  when 
the  subsoil  water  is  low  the  drinking-water,  where  this  is  derived  from 
wells,  is  especially  liable  to  be  contaminated  with  the  fluid  of  cesspools; 
and  the  reason  why  the  coincidence  of  low  well-water  with  the  preva- 
lence of  typhoid  fever  does  not  obtain  in  winter  is  because  the  fluid 
contents  of  privies  are  then  frozen,  and  therefore  incapable  of  permeat- 
ing the  soil. 

I  have  entered  into  the  foregoing  details  of  etiology  because  of  their 
practical  bearing  on  prophylaxis,  and  further  because  there  is  a  tend- 
ency when  a  single  case  or  an  epidemic  of  typhoid  fever  cannot  be  trace*  1 
to  an  antecedent  case  through  contaminated  water,  food,  or  air, — there 
is,  I  say,  a  tendency  under  such  circumstances  to  assume  that  undue 
importance  has  been  attached  to  these  vehicles  of  infection,  and  that 
other  equally  powerful  causes  are  in  operation.  The  absolute  demon- 
stration of  the  conveyance  of  the  tyjihoid  })oison  by  drinking-water, 
food,  or  air  certainly  does  not  exclude  other  modes  of  infection,  Inu 
until  these  are  discovered  it  is  more  rational  to  as>ume,  when  the  known 
causes  are  not  demonstrable,  that  the  time  and  place  of  contauiination 
have  escaped  observation  than  that  nothing  of  the  sort  has  occurred. 
On  these  grounds  I  would  criticise  the  excellent  little  book  of  Mar- 
ston,^  who  refers  with  evident  apj)roval  to  the  view  that  "  there  i>  a 
variety  of  typhoid  or  enteric  fever,  apparently  identical,  so  far  as  its 
clinical  features  and  jiost-mortem  lesions  are  concerned,  with  the  typhoid 
fever  of  European  pathologists,  which  sluuild  be  ascril)ed  to  a  I'lunliina- 
tion  of  conditions  rather  than  to  any  one  specific  cause;  .  .  .  .  iu  >h(>rt. 
to  the  various  factors  ]>r('si'ut  iu  a  new  environment." 

It  is  a  well-attested  fai-t  that  those  who  are  inulergoing  the  process 
of  "acclimatization,"  so  well  descril)ed  by  Marston,  are  especially  sus- 
ceptible to  the  endeuiic  diseases  of  their  new  environment  :  but  this  is 
an  arguuient  rather  iu  favor  of  than  against  specific  intW-tiou.  The 
following  remarks,  made  by  uie  iu  opeuing  a  discussion  on  typh<»id 
fever  in  the  Philadeli)hia  Otuuity  Medical  Society  ow  November  24, 
'  Koks  on  Typhoid  Fein;  Troplcul  Lih\  ond  it.<  S,ifuda\  I.oikIoii,  1S90, 
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lHsr>,  cxjilain  mv  views  witli  rofcrciu'C  to  predisposition  and  change  oi' 
climate  as  etiol(»ui<'al  i'actors  of  typhoid  fever: 

"  There  can  he  no  d(»nht  that  certain  individuals  have  a  tendency  to 
nenroses,  congestions,  and  catarrhs  in  the  infra-diaiihragniatie  ])ortion 
(if  the  trunk,  just  as  others  have  similar  tendencies  in  its  supra- 
diaphragmatic portion.  In  such  constitutions  diarrhrea  is  produced  l)y 
causes  which,  in  the  average  indivichial,  would  l)e  followed  by  no  such 
etl'ect,  such  as  an  unusually  hearty  meal,  the  partaking  of  food  difficult 
of  digestion,  or  of  fooil  that  is  easily  digested  but  of  a  kind  to  which 
the  individual  is  unaccustomed;  a  change  in  the  customary  drinking- 
water ;  or,  finally  and  very  commonly,  atmospheric  changes,  thermo- 
metric  and  hygrometric.  Now,  this  susceptibility  can  be  only  dependent 
upon  an  unusually  sensitive  condition  of  the  abdominal  sympathetic 
svstem.  Abnormal  fluxions  of  blood  to  the  abdominal  vessels  are  the 
result  of  irritants  which  in  individuals  of  more  stable  equilibrium 
would  not  be  pathological.  Among  such  irritants  is  probably  the 
poison,  the  germ,  of  typhoid  fever.  "We  are  all  acquainted  with  single 
cases  of  typhoid  in  families  where  all  have  been  exposed  to  precisely 
similar  intluences.  Why  is  it  that  in  these  sporadic  forms  of  the  dis- 
ease the  majority  of  those  exposed  to  the  infection  escape?  It  is 
because  the  germ  finds  a  favorable  soil  in  one  person  and  not  in 
another;  and  this  soil  is  probably  a  catarrhal  mucous  membrane, 
which  very  catarrh  may  have  been  produced  by  the  irritation  of  the 
poison,  so  that  in  individuals  of  the  type  above  described  the  germ  of 
typhoid  fever  flourishes  because  it  is  able  to  produce  its  own  culture 
medium — i.  e.  a  catarrhal  mucous  membrane. 

"Another  cause  favoring  the  development  of  the  typhoid  germ — and, 
I  believe,  through  abdominal  hyperemia — is  change  of  climate.  Dr. 
Leffmaun  has  confirmed  my  observation,  made  in  a  general  way,  of 
the  large  proportion  of  foreigners  attacked  with  typhoid  fever  in  a 
certain  section  of  this  city — that  in  wdiich  the  Episcojial  Hos- 
pital is  situated.  In  a  ten  years'  service  at  that  institution  I 
have  yearly  observed  a  large  proportion,  if  not  a  preponderance,  of 
Germans  and  Englishmen — mostly  weavers — among  the  cases  there 
treated.-' 

From  the  foregoing  remarks  it  is  evident  that  the  prophylactic 
treatment  of  typhoid  fever  may  be  divided  into  two  heads  :  1.  Prophy- 
laxis of  the  community,  or  municipal  prophylaxis ;  2.  Individual  i)ro- 
phylaxis.  The  former  cannot  be  appropriately  considered  in  this  work. 
It  l)elongs  to  the  general  subject  of  hygiene,  and  is  not  so  much  in  the 
hands  of  phvsicians  as  in  those  of  city  officials.  Science  has  enabled 
us  literally  to  place  our  finger  on  this  enemy  of  our  race,  and  why 
should  we  hesitate  to  crush  it?  Certainly  not  on  account  of  any  possi- 
ble expense,  for,  as  Brouardel  well  remarks,  nothing  is  so  costly  as  an 
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epidemic.^  The  time  has  gone  by  when  such  visitations  can  be 
ascribed  to  the  stars  or  the  gods.  The  day  of  "  stellar  pathology," 
as  it  is  called  by  Symes  Thompson,^  has  passed,  and  our  present  know- 
ledge has  brought  with  it  new  responsibilities.  For  every  case  of 
typhoid  fever  some  one  is  responsible,  and  fin*  every  epidemic  the  whole 
community. 

Individual  Prophylaxis. — Turning  our  attention  solely  to  individ- 
ual prophylaxis,  we  find  that  it  includes  the  disinfection  of  food,  espe- 
cially water  and  milk,  and  of  the  discharges,  both  faecal  and  urinary, 
of  typhoid-fever  patients.  In  times  of  epidemic  the  drinking-water 
should  be  boiled,  and  at  all  times  in  cities  in  which  typhoid  fever  is 
endemic  it  should  be  filtered.  The  Bischof  spongy-iron  filter,  the 
Chamberlain-Pasteur  filter,  and  perhaps  others,  remove  "  much  of  the 
dissolved  organic  matter  and  practically  all  the  suspended  matter, 
including  the  microbes."  The  filtrate  doas  not,  however,  remain 
sterile  indefinitely.  Sooner  or  later,  the  micro-organisms  pass  through 
with  the  water,  probably  by  a  process  of  growth,  just  as  the  bacilli  of 
tubercle  pass  through  the  diaphragm  from  the  pleural  cavity  and  invade 
the  peritoneal,  or  vice  versd.  An  occasional  cleansing  of  the  filter  is 
therefore  necessary,  and  in  the  case  of  the  Chamberlain-Pasteur  instru- 
ment this  is  very  readily  accomplished,  for  it  is  composed  of  tubes  of 
unglazed  biscuit-ware,  which  may  be  thoroughly  sterilized  by  boiling. 

With  reference  to  suspectetl  milk,  the  only  safeguards  are  tutal 
abstinence  or  boiling. 

The  stools  of  typhoid  patients  should  be  immediately  and  thor- 
ouffhlv  disinfected — a  result  which  I  have  no  hesitation  in  saving;  is 
scarcely  ever  accomplished.  The  crudest  ideas  prevail  with  reference 
to  this  vitally  important  matter,  and  the  teachings  of  many  accepte^l 
textbooks  are  misleading.  For  example,  a  recent  work  on  hygiene 
recommends  a  5  per  cent,  solution  of  carbolic  acid  as  an  efficient  disin- 
fectant of  typhoid  dejecta,  and  a  little  farther  down  on  the  same  page 
stultifies  this  advice  by  the  statement  that  the  germicide  action  of  this 
solution  upon  the  discharges  is  not  complete  until  twenty-four  hours 
have  elapsed.  A  typhoid  stool  should  be  thoroughly  disinfectetl  before 
it  is  thrown  into  the  privy  or  water-closet,  and  therefore  speeily  action 
is  one  of  the  most  important  qualities  of  a  disinfectant.  On  this 
ground  carbolic  acid  should  be  consigned  to  oblivion,  so  far  as  its 
employment  as  a  disinfectant   in  typhoid   fever  is  concerneil. 

By  far  the  best  laboratory  germicide  is  corrosive  sublimate.  1  ]uo 
mille,  but  in  the  sick-room  it  is  open  to  certain  ]M-actical  objections. 
The  first  of  these  is  its  poisonous  nature.  If  kept  in  solution  it  should  lie 
colored,  as  recommended  by  Wilson,  with  potassium  permanganate,  but 
it  should  never  be  kept  in  solution.     AVheu  neeileil  a  compressetl  tablet 

'  "  Kien  no  coilte  clior  comiiie  une  e)>idi'iiiiv.'.''  *  ItifiucnzoL,  Lomlon,  1S90. 
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of  the  rc(iiiisite  strength,  7  ^^  grains,  should  be  dissolved  in  a  pint  of 
hot  water.  Another  praetical  objection  to  corrosive  sui)liiuate  is  that 
it  coagulates  albumin,  so  that  in  case  of  a  typhoid  stool  containing 
blood-clot  or  sloughs  from  ulcers  the  exterior  of  these  albuminous  par- 
ticles will  be  coagulated,  while  the  typhoid  bacilli  will  be  carefidly  pre- 
-erved  within  them.  In  such  cases  nothing  short  of  trituration  will 
thoroughly  disinfect.  Finally,  corrosive  sublimate  is  destructive  to 
water-pipes  and  all  kinds  of  plumbing-work. 

The  disinfecting  power  of  lime  has  recently  been  the  subject  of  care- 
ful .study  by  E.  Pfuhl '  of  Berlin,  who  has  determined  with  precision 
the  {H-oportions  by  weight  and  volume  in  which  it  must  be  mingled 
with  typhoid  discharges  in  order  to  disinfect  them  in  one,  two,  three 
hours,  etc.,  the  speed  with  which  this  is  accomplished  depending,  of 
course,  upon  the  quantity  added.  In  the  sick-room,  how'ever,  it  is  out 
of  the  question  to  dispense  a  disinfqctant  by  weight  or  measure  as  in  a 
laboratory,  and  Pfuhl,  who,  being  a  practical  physician,  appreciates  this 
fact,  has  ascertained  that  a  typhoid  stool  is  thoroughly  disinfected  when 
sufficient  milk  of  lime  (Kalkmilch)  to  pi'oduce  a  strong  alkaline  solu- 
tion is  mingled  with  it.  Even  this  direction  is  too  chemical,  for  it 
involves  the  use  of  test-paper,  and  therefore  the  nurse  should  be  told 
to  deluge  the  discharges  and  thoroughly  mix  them  with  the  lime.  The 
latter  injunction  is  most  important,  especially  when  the  discharges  are 
not  of  fluid  consistence.  The  advantage  of  lime  as  a  disinfectant  are 
its  speedy  and  thorough  action,  absence  of  odor,  cheapness,  and  entire 
safety,  in  all  of  which  respects  it  contrasts  most  favorably  with  all  other 
disinfectants.  Unlike  corrosive  sublimate,  lime  is  a  penetrating  sub- 
stance ;  i.  e.  it  does  not,  by  hardening  the  surface  of  albuminous  or 
other  bodies,  oppose  a  barrier  to  its  own  progress.  In  the  present  state 
of  our  knowledge  of  disinfectants  I  not  only  give  lime  the  decided 
preference,  but  am  almost  inclined  to  say  that  none  but  lime  should 
be  used.  With  reference  to  its  preparation,  it  is  enough  to  direct  the 
nurse  to  mix  slaked  lime  in  an  earthen  or  wooden  vessel  with  sufficient 
water  to  make  a  thick  "whitewash." 

Hydrochloric  acid  has  been  strongly  recommended  as  a  disinfectant 
of  typhoid  discharges,  for  which  purpose  they  may  be  mixed  with  a 
solution  containing  33  parts  of  crude  hydrochloric  acid  and  67  parts 
of  water.  This  substance  is,  however,  open  to  objections  similar  to 
those  which  apply  to  corrosive  sublimate.  It  is  poisonous,  destructive 
to  plumbing-work,  and,  in  addition,  throws  off  irritating  acid  fumes. 

It  has  been  proposed  to  bury  the  faeces  of  typhoid  patients,  but  this 
is  a  very  questionable  method  of  disposing  of  them,  for  Friinkel  has 
demonstrated  that  the  typhoid  bacilli  may  multiply  when  placed  in  the 
earth  three  metres  below  the  surface. 

'  Zeilschrift  filr  Hnyiene,  Band  6,  1889. 
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Boi]in«^  water  adflcd  to  tyi)li(»i<l  <li.-ciiarges  does  not  surely  disinfect 
them.  Pi'olonged  ebullition  is  necessary  lor  this  purpose — a  method 
evidently  out  of  the  question. 

The  soiled  as  well  as  the  nnsoilcd  linen  of  typhoid  patients  should 
be  boiled  for  several  hours  or  destroyed  by  fire.  For  the  hands  of 
physicians  and  nurses  the  best  disinfectant  is  thorough  washing  Mith 
soap  and  water,  followed  by  rinsing  with  a  solution  of  corrosive  sub- 
limate, 1  pro  mille.  A  certain  degree  of  ostentation  in  performing 
such  ablutions  is  pardonable  to  the  physician,  if  not  actually  enjoined 
upon  him,  for  the  sake  of  examj)le  to  nurses  and  attendants.  It  is 
scarcely  necessary  to  add  that  after  using  the  clinical  thermometer  the 
instrument  should  be  carefully  cleansed  and  disinfected. 

The  measures  of  individual  prophylaxis  which  I  have  enumerated 
are  of  the  simplest  description,  but  are  none  the  less  effective  on  that 
account.  It  is  mathematically  certain  that  if,  in  a  given  epidemic,  the 
typhoid  infection  is  conveyed  by  drinking-water,  those  who  drink  noth- 
ing but  water  sterilized  by  boiling  or  other  means  will  escape.  It  is 
equally  certain  that  if  the  chief  source  of  infection,  the  faecal  matter 
of  fever  patients,  be  sterilized,  the  disease  will  be  greatly  diminished, 
if  not  extinguished.  It  is  manifestly  the  duty  of  every  individual  to 
protect  himself,  to  say  nothing  of  others,  from  infection,  and  the 
instinct  of  self-preservation  is  so  strong  that  it  would  seem  unnecessary 
to  inculcate  it.  The  self-satisfaction  of  ignorance  is,  however,  etpially 
strong,  especially  when  it  relates  to  matters  of  hygiene,  and  therefore 
im])rovement  in  the  prophylaxis  of  infectious  disease  can  only  be 
reached  when  hygiene  is  thoroughly  taught  in  our  schools  and  colleges 
and  recognized  as  the  most  beneficejit  of  the  sciences. 

Curative  Treatment. 

A  case  of  typhoid  fever  is  an  instance  of  neglect  or  failure  of  pro- 
phylaxis. I^nfortunately,  at  the  present  time  such  instances  are  so 
numerous  that  the  physician,  if  not  more  concerned,  is  certainly  more 
occupied  in  repairing  the  ravages  of  this  disease  than  in  jueventing 
them.  Its  curative  treatment,  therefore,  naturally  assimies  the  Hi"st 
importance  in  the  eyes  of  most  practitioners,  and  may  be  dividt'<l  iiuo 
three  heads — hygienic,  dietetic,  and  medicinal. 

Hyg-ienic  Treatment  of  Typhoid  Fever. — The  sick-room  .»houKl 
be  large,  airy,  well  ventilated,  anil  divested  of  unnecessary  furniture. 
The  windows  should  be  behind  the  head  of  the  bed  or  parallel  with  one 
of  its  sides,  and  of  these  two  arrangements  I  ]>refer  the  latter,  for  there 
is  something  tantalizing  in  having  the  back  turned  to  the  light  of  day ; 
while,  on  the  other  hand,  it  is  most  refreshing  to  many  patients,  es]>e- 
eiallv  in  the  country,  to  look  out  of  doors,  where  the  sight  oi'  <rriiMi 
leaves  trembliuir  in  the  breeze  is  far  more  tuliveniiiLi  than  that  ol" their 
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(liiij^v,  llickcriiii;'  sliadnws  on  (lie  \v;ill.  'I'lic  I'cai'  oC  drauj^hts  is  c;lii- 
inerical  so  iiir  as  the  patient  is  coiuifi'iictl  ami  so  loii^-  as  the  fever  con- 
tinues, lor  the  wc'll-kiiowii  (lietmii  of  .]iirji;eiisen  is  ecjiifiniied  by 
universal  experience  :  "  \Ver  (iehert,  erkiiltet  sieh   niclit." 

The  li<2;ht  should  he  teiiipeicd,  and  in  summer  tiie  sunlight  excluded, 
but  the  tendency  is  to  Ueej)  the  sick-chamber  t(jo  dark.  81ee})  at  night 
is  favored  in  the  sick  as  in  the  well  by  preserving,  as  far  as  possible, 
the  normal  distinctions  between  night  and  day. 

The  temjH'ratiuv  of  the  sick-room  is  never  beyond  control  except  in 
the  tropics  and  during  the  excessive  summer  heat  of  so-called  temperate 
zones.  Under  the  latter  circumstances  the  air  may  be  cooled  by  expos- 
ing a  large  block  of  ice  in  a  suitable  receptacle,  in  accordance  with 
Marston's  suggestion.  In  cold  weather  heat  and  ventilation  are  best 
secured  by  means  of  an  open  fire.  AVhenever  possible  the  thermometer 
should  not  be  allowed  to  rise  above  65°  F. 

Rest  is  an  agent  which  may  be  looked  upon  either  as  hygienic  or 
medicinal  ;  but,  whatever  opinion  be  held  of  its  nature,  it  is  of  the 
first  impt)rtance  in  typhoid  fever,  and  should  be  insisted  upon  as  soon 
as  the  disease  is  suspected.  If  the  patient  is  away  from  home  when 
attacked,  he  had  better,  as  a  rule,  remain  away,  for  all  ordinary  incon- 
veniences are  better  supported  than  the  fatigue  of  a  long  railway  journey. 
Liebermeister  ^  and  Sir  William  Jenner  have  called  attention  to  the  im- 
portance of  rest  in  the  beginning  of  typhoid,  and  the  latter  states  that  the 
effect  of  travel  is  "to  make  what  would  otherwise  have  proved  a  mild 
case  severe,  and  to  cause  a  bad  case,  which  might  after  perhaps  a 
struggle  have  ended  favorably,  to  terminate  in  death."  From  my  own 
experience  I  can  recall  cases  illustrating  the  disastrous  effects  of  physical 
exertion  and  railway  travelling  in  the  early  stage  of  the  disease. 

Quiet  should  be  preserved  in  the  sick-chamber,  and  therefore  no 
attempt  to  entertain  the  patient  by  reading  or  conversation  should  be 
permitted.  I  have  never  known  a  patient  with  typhoid  fever  to  express 
the  need  of  amusement  or  entertainment,  or  to  complain  of  time  hang- 
ing heavy  on  his  hands.  This  is  due  to  two  causes:  1.  The  normal 
sensations  with  reference  to  the  passage  of  time  are  blunted ;  2.  He  is 
abundantly  occupied  with  his  own  morbid  fancies,  which  are  not  always 
of  a  disagreeable  nature.  I  recently  attended,  through  a  well-marked 
attack  of  typhoid  fever,  a  young  woman,  who  never,  during  the  course 
of  the  disease,  manifested  any  signs  of  delirium,  and  who  always 
returned  rational  answers  to  questions,  and  yet  when  I  asked  her 
during  convalescence  concerning  certain  objective  features  of  her 
illness,  she  had  no  recollection  of  them  whatever,  while  of  the  sub- 
jective scenes,  and  especially  of  an  imaginary  old  woman  who  figured 
in  most  of  them,  her  memory  was  excellent.  It  might  be  supposed  by 
'  Ziemssen's  Cydopcediu,  vol.  i.,  New  York,  1874. 
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the  inexperienced  or  unobservant  that  attempts  should  be  made  to  divert 
the  mind  from  its  vagaries  and  restore  it  to  normal  paths.  This,  how- 
ever, is  a  decided  mistake,  for  the  effort  of  inhibition  required  to  fix  tiie 
attention  is  attended,  as  in  health,  with  fatigue ;  and  it  is  on  account  of 
this  mental  fatigue  or  exhaustion  that  Nature  has  removed  the  brakes 
of  inhibition.  No  attempt  should  be  made  to  reapply  them  until  the 
machine  has  been  thoroughly  repaired. 

Dietetic  Treatment  of  Typhoid  Fever. — The  most  approved 
hygienic  and  medicinal  treatment  will  be  of  no  avail  if  the  patient 
is  allowed  his  own  way  with  reference  to  diet.  Remarkable  stories  are 
told  by  Stokes  and  others  in  illustration  of  the  success  which  sometimes 
attends  a  compliance  with  the  patient's  whims  in  this  respect,  but  none 
of  them  are  applicable  to  typhoid  fever.  In  this  disease  the  character- 
istic lesions  are  seated  in  the  gastro-intestinal  tract,  and  are  by  no 
means  necessarily  limited  to  the  ileum.  Instances  of  tyj)hoid  ulcera- 
tion in  the  gastric  mucosa  have  been  reported  by  Chauffard,^  Chiari, 
Weiss,^  and  others,  and  there  can  be  little  doubt  that  they  would  be 
more  frequently  found  if  sought  for.  But,  as  I  have  elsewhere 
remarked,  such  a  search  is  decidedly  exceptional,  since  there  is  a 
general  belief  that  all  claims  to  represent  typhoid  fever  have  Ijeen 
long  since  pre-empted  by  the  ileum. 

Among  the  consequences  of  this  localization  of  the  morbid  process  are 
anorexia,  dyspepsia,  and  diarrhoea,  and  the  indications  they  furnish  with 
reference  to  food  are  that  it  should  be  of  the  blandest,  most  digestible, 
and  most  nutritious  character,  and  be  administered  at  stated  intervals 
with  little  or  no  regard  to  the  patient's  desires.  It  is  very  rare  for  a 
typhoid-fever  patient  to  express  a  desire  for  food,  but  that  is  no  proof 
that  he  does  not  need  it.  As  Graves'  remarks,  it  might  as  well  be 
arffued  that  the  urine  should  be  allowed  to  remain  in  the  bladiler 
because  the  patient  has  no  desire  to  expel  it,  as  that  food  should 
be  withheld  because  he  does  not  ask  for  it. 

It  is  customary  for  writers  on  the  dietetic  management  of  typhoid 
fever  to  lay  down  the  rule  that  no  solid  food  should  be  administereii  in 
that  disease,  but  a  little  reflection  will  show  the  crudity  of  such  advice. 
It  is  not  so  much  solid  as  indigestible  food  that  should  be  escheweil,  and 
it  should  never  be  forgotten  that  all  foods  except  such  as  are  preiligcsttnl 
are  solid  in  the  first  stage  of  digestion.  Milk  is  justly  regardeil  as  tlu' 
blandest,  the  most  digestible,  and  the  most  nutritious  food  that  can  Ih^ 
administered  to  a  fever  patient,  but  from  a  dietetic  point  of  view  it  is 
not  a  litjuid  food,  for  it  no  sooner  enters  the  stomach  than  it  is  solid- 
ified by  the  niilk-rurdling  ferment  (the  Labferment  of  the  Germans) 

'  "  fetude  sur  les  di'toriuiiKitions  srastriqiies  de  la  tiCvro  typhoide."  Thh<e  dt:  Paris, 
1882. 

■•'  H'lV/itT  mcd.  Prcs«e,  Nos.  13  aiul  14.  1887.  *  Clinical  Lectures. 
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with  which  it  coiiu-s  in  contact.  There  is  ni>  e.\cej)ti()n  to  the  rnh'  that 
digestion  is  a  i)r()coss  of  li(inofactiun.  The  hahit  of  rej^arding  milk  as 
a  li(ini(l  food  lias  been  the  cause  t)f  much  ahiise  in  its  a(hiiinistratiou. 
It  has  been  apparently  assumed  by  many  practitioners  that  milk  may 
be  j2;iven  ad  libitum  without  bad  effects,  and  that  the  proper  quantity 
f(»r  the  patient  is  determined  solely  by  his  ability  to  ingest  it.  Waiv- 
niiz;  the  (juestion  of  etymology,  I  need  only  refer  to  the  case  of  a  child 
abundantly  supi)lied  with  some  luscious  article  of  food  to  prove  that 
iiuH'stion  and  digestion  are  very  different  things.  As  far  as  judgment 
is  concerned,  a  patient  with  typhoid  fever  is  in  statu  pupiUari,  and  the 
amount  of  his  food  should  be  regulated  by  his  ability  to  digest  it.  It 
is  here  that  the  judgment,  the  skill,  and,  above  all,  the  experience  of 
the  phvsician  come  into  play,  for  there  are  no  fixed  rules  wath  reference 
to  this  important  matter.  The  observant  physician  is,  however,  by  no 
means  without  guidance,  and  his  decision  whether  his  patient's  diet  is 
ct)rrect  as  to  quantity  and  (juality  will  depend  on  his  knowledge  of  the 
natural  course  of  tlie  disease  and  his  diagnostic  skill  in  determining 
whether  a  sudden  rise  of  temperature,  accompanied  \\\\\\  restlessness, 
tvmpanv,  perhaps  also  with  abdominal  pain,  is  or  is  not  due  to  indiges- 
tion. The  most  valuable  assistance  in  solving  this  diagnostic  problem 
mav  be  derived  from  an  inspection  of  the  stools,  in  wdiich  the  detection 
of  shreds  of  undigested  casein  is  proof  positive  that  the  patient  is  recei v- 
inoc  too  much  milk. 

In  the  dietetic  management  of  typhoid  fever  the  tendency  at  the 
present  day  is  toward  overfeeding,  and  especially  with  milk.  A  phy- 
sician who  undertakes  the  management  of  a  case  of  typhoid  fever  in 
a  region  where  good  cow's  milk  cannot  be  procured  is  at  a  disadvan- 
tage, but  he  had  better  be  deprived  of  this  resource  than  use  it  inju- 
diciously. I  cannot  better  illustrate  the  importance  of  making  the 
supply  of  milk  subordinate  to  the  patient's  digestive  capacity  than  by 
quoting  from  an  address  on  the  treatment  of  typhoid  fever,  delivered  by 
Sir  William  Jenner  before  the  Midland  Medical  Society  at  Birming- 
ham on  November  4,  1879:^  "I  have  seen  the  patient  restless,  sleep- 
less, or  drowsy,  his  temperature  raised  several  degrees  above  what  it 
had  previously  been,  vomit,  eject  a  quantity  of  curd,  and  at  once  the 
restlessness  cease,  the  temperature  fall,  the  skin  become  moist,  and  the 
patient  drop  into  a  quiet  sleep.  All  the  threatening  symptoms  vanish 
with  the  ejection  of  the  offending  material.  Or  the  undigested  curds 
may  accumulate  in  the  bowel,  inducing  flatulent  distension  and  pain 
in  the  abdomen,  restlessness  and  increased  febrile  disturbance.  Under 
these  circumstances  I  have  seen  an  enema  of  thin  gruel  bring  away 
a  large  vesselful  of  offensive,  sour,  undigested  curds.  Or,  again,  the 
undigested  curds  may  themselves  (and  this  has  not  been  an  uncommon 

'  Lancet,  vol.  ii.,  1879. 
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consequence  of  niilU  diet  in  my  experience)  irritate  the  Ixjwels,  and 
produce,  keep  up,  or  greatly  increase  diarrhoea.  A  distinguished  chem- 
ist once  remarked  to  me,  'Do  not  forget  that  a  pint  of  milk  contains  as 
much  solid  animal  matter  as  a  full-sized  mutton-chop ;'  and  solid  the 
casein  of  the  milk  must  become  before  it  can  l)e  digested ;  and  yet  I 
have  known  a  patient  drink  two  quarts  and  even  more  of  milk  in 
twenty-four  hours — i.  e.  solid  animal  food  equal  to  four  mutton-cliops. 
Can  anything  approaching  to  such  an  amount  of  solid  animal  food  be 
digested  ?  and  if  it  could  is  such  an  amount  of  animal  food  good  for  a 
patient  suffering  from  typhoid  fever?" 

In  ])rescribing  milk  it  must  also  be  remembered  that  this  substance 
is  of  variable  composition,  and  that  the  patient's  inability  to  digest  it 
may  be  due  to  the  fact  that  it  is  too  rich  in  cream.  According  to  Voit/ 
a  healthy  adult  prisoner  while  idle  requires  85  grammes  of  albumin,  30 
grammes  of  fat,  and  300  grammes  of  hydrocarbons  per  diem,  while  two 
litres  (about  3^  pints)  of  milk  contain  only  from  6S  to  70  grammes  of 
albumin.  The  fat  in  this  amount  of  milk  will  be  twice  as  much  as  i- 
necessary,  and  the  hydrocarbons  about  one-third  the  necessary  amount. 
In  this  statement  it  is  presumed  that  the  milk  is  an  average  specimen — 
i.  e.  containing  not  more  than  from  8  to  10  per  cent,  of  cream.  "When 
it  is  remembered  that  some  specimens  of  Alderney  milk  contain  from 
20  to  30  per  cent,  of  cream,  and  that  zealous  attendants  on  the  sick 
naturally  suppose  that  when  milk  is  ordered  it  must  be  of  the  richest 
quality,  it  becomes  manifestly  important  for  the  physician,  in  prescrib- 
ing this  substance,  to  have  an  eye  to  its  quality  as  well  as  its  quantity. 
As  regards  quantity,  not  more  than  one  quart  of  an  average  specimen 
(8  per  cent,  cream)  of  unskimmed  milk  should  be  given  daily.  If 
more  than  this  amount  is  given,  it  should  be  skimmed.  The  dcticit  in 
albumin  may  be  made  up  by  giving  meat-juice  twice  daily  or  some 
preparation  of  beef  peptone.  Home-made  beef-tea  is  a  very  refreshing 
beverage,  but  contains  little  or  no  albumin,  this  substance  being  coagu- 
lated and  retained  in  the  meat  during  the  process  of  cooking.  There 
are  several  excellent  manufactured  prep;u'atit>ns  so  rich  in  albumin 
that  tea-spoonful  doses  furnish  all  of  this  substance  that  is  requinnl  in 
typhoid  fever.  The  articles  to  which  I  refer  are  so  well  known  as  t^ 
need  no  specific  mention,  and  besides  it  is  the  duty  of  every  intelligent 
])ra('titioner  to  test  such  pre})arations  for  himself,  both  chemically  and 
clinically. 

The  deficit  of  hydrocarbons  above  referred  to  as  inherent  in  an 
exclusive  milk  diet  cannot  be  made  up,  and  clinical  experience  proves 
that  the  absence  of  these  substances  is  not  tletri mental.  1  am  not  in 
favor  of  administering  arrowroot,  rice,  oatmeal  jiorridge.  or.  in  fact. 
any  form  of  solid  or  semisolid  starchy  fbinl,  to  typhoid-fever  patients. 
'  ZeUschrijl  fill-  Bioloijic,  1872. 
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My  ohjcrtidii  to  thr.'-f  .-uh.stmices  docs  not  arise  from  the  fiict  that  they 
are  ill  any  sense  of  the  word  "solid,"  but  is  based  on  the  belief  that 
tiiev  are  indigestible.  In  typhoid  fever  the  salivary  secretion  is  very 
deHei<'nt,  and  the  same  is  almost  certainly  true  of  the  other  secretion, 
the  pancreatic,  concerned  in  the  digestion  of  hydrocarbons.  Clinical 
experience  also  shows  that  the  use  of  starchy  food  in  tyj)hoid  fever 
gives  rise  to  tympany  and  other  signs  of  intestinal  indigestion.  A 
certain  amount  of  soluble  starch  may  safely  be  administered  in  the 
form  of  barley-water. 

li"  milk  is  not  digested,  as  proved  by  the  presence  of  coagnla  of 
casein  in  the  stools  and  otlier  signs  and  symj)toms  of  indigestion,  it 
should  not  only  l)e  skimmed,  but  peptonized.  Experience  has  proved 
the  advantage  of  adding  a  small  quantity  of  lime-water — half  an  ounce 
of  lime-water  to  four  ounces  of  milk — to  each  dose  of  milk.  Any 
tendency  to  acidity  is  thereby  counteracted,  the  casein  is  diluted,  and 
its  digestion  facilitated.  Goat's  milk  shonld  never  be  selected  for  a 
typhoid-fever  patient,  as  the  coagula  which  it  forms  in  the  process  of 
digestion  are  remarkably  tough.  If  none  other  than  goat's  milk  can 
be  procured,  it  should  invariably  be  peptonized. 

The  patient  should  be  allowed  an  abundance  of  pure,  cool  water, 
and  encouraged  to  drink  it.  The  latter  injunction  is  most  important, 
for  during  the  fastigium  of  typhoid  fever  the  sense  of  thirst  is  as  much 
obtunded  as  that  of  hunger. 

The  characters  of  the  blood  in  typhoid  fever  are  such  as  indicate 
a  deficiency  of  water.  In  the  first  place,  it  is  of  a  dark,  blackish-red 
color,  and  is  generally  obtained  by  needle  puncture  of  the  finger  with 
more  than  ordinary  difficulty.  In  1885,  I  counted  the  red  blood- 
corpuscles  in  five  cases  of  typhoid  fever  during  the  fiustigium  of  the 
disease,  the  result  being  an  average  of  5,176,200  per  cubic  millimetre.^ 
These  figures  are  just  what  one  obtains  in  perfectly  healthy  persons,  and 
can  only  be  explained  by  the  theory  of  a  deficit  of  Avater  in  the  blood. 
This  view  is  corroborated  by  the  facts  that  in  two  of  my  cases  I  counted 
the  corpuscles  during  the  stage  of  convalescence,  and  in  both  found  a 
marked  diminution  in  their  number — in  one  amounting  to  804,000  per 
cubic  millimetre  ;  in  the  other  to  1,306,000.  This  apparent  falling  off 
in  the  quality  of  the  blood  at  a  time  when  fever  has  ceased,  appetite 
and  digestion  are  good,  and  strength  is  rapidly  returning,  is  evidently 
due  to  a  restoration  of  water  to  the  blood.  The  processes  of  hsemato- 
poiesis  are  the  same  after  fever  as  after  haemorrhage :  first,  the  volume 
of  the  blood  is  restored  by  the  absorption  of  Avater ;  next  and  more 
slowly,  the  number  of  red  corpuscles  is  raised  to  the  normal ;  and, 
finally  each  corpuscle  appropriates  its  proper  amount  of  hoemoglobiu. 
In  one  of  my  cases  I  noted  that  the  fingers  were  shrivelled,  "  a  condi- 

'  The  Polyclinic,  Philadelphia,  September  15,  1885. 
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tion  either  to  be  explained  by  i.selueinia  I'rom  loeal  vascular  spasm  or 
by  a  general  deficieney  of  water  in  the  blood.  The  condition  was  too 
long  continued  to  warrant  its  being  referred  to  vascular  spasm,  and  the 
other  positive  facts  in  regard  to  the  gross  and  microscopic  characters  of 
the  blood  point  unmistakably  to  a  state  of  anhydrcemiay  ^ 

The  late  Dr.  John  Forsyth  Meigs  ^  was  accustomed  to  insist  with 
great  emphasis  on  the  importance  of  supplying  water  in  abundance  to 
typhoid-fever  patients.  His  experience,  which  was  unusually  large, 
had  led  him  to  Ix'lieve  that  death  from  this  disease  was  often  due  to 
want  of  water,  and  he  urged  the  im})()rtance  of  continuing  to  supj)ly  it 
after  the  patient  had  lost  all  sense  of  thirst.  The  following  quotation 
is  from  a  lecture  delivered  by  him  at  the  Pennsylvania  Hospital  in 
1879  :  "When  I  stand  by  the  bedside  of  a  severe  typhoid  lever,  and 
see  the  patient  motionless,  insensible,  dead  to  all  the  usual  senses  of 
the  living;  when  I  look  at  his  half-closed  eyes,  his  gaping  mouth,  his 
dried  and  fissured  tongue;  when  I  brush  the  unheeded  flies  from  his 
poor,  unconscious  face ;  and  when  I  touch  his  hot  and  burning  skin, — 
I  ask  myself  into  what  lower  estate  the  human  body  can  fall.  X<it 
only  has  the  patient  lost  all  aj)petite  for  food,  not  only  is  he  dead  to  all 
that  surrounds  him,  but  this  hot  aud  withered  body,  this  dry  and  pasty 
mouth,  filled  with  desiccated  crusts  and  sordes,  knows  no  longer  even  the 
sense  of  thirst.  This  has  been  the  last  sense  of  which  he  has  been  deprived. 
So  long  as  he  retained  any  consciousness  at  all  he  would  ask  for  water 
or  for  ice.  Now  he  feels  not  even  this  great  want.  It  is  in  this  crisis 
of  his  life  that  he  is  to  be  saved,  if  saved  at  all,  only  by  the  constant 
care  of  his  physician,  nurses,  and  relatives.  And  woe  to  the  physician 
who  can  look  on  such  a  sight  and  not  yearn  to  know  all  that  his  art 
has  acquired  through  centuries  of  experience  and  study  !" 

With  reference  to  the  amount  of  water  required  by  a  fever  patient, 

our  standard  of  c()m])arison   is  the  quantity  consumeil  by  a  healthy 

adult  at  rest.     This  has  been  found  to  be  about  eighty  ounces.     In 

I  typhoid  fever,  however,  the  organism,  so  far  from  being  at  rest,  is  in  a 

/  condition  of  turbulent   activity,  and  besides  is  undergoing  abnormal 

j  losses    of   water   through    the   increased   action   of  skin   and   bowels. 

]^ig|vt}'^unces  can  therefore  only  be  regarded  as  the  minimum  supply. 

'  The  surest  metliod  of  convovinu;  water  to  the  tissues  is  by  subcutaneous  injection 
of  "normal  saline  solution" — a  solution  of  connnon  salt  of  the  strenpth  of  50  ijniins 
to  the  jiint.  About  tliree  yeai-s  ago  I  treated  a  number  of  cases  of  pneumonia  at 
the  Pliila(leli)liia  Hospital  in  tliis  manner,  ami  with  excellent  results,  Iwth  as  reg-ards 
palliation  and  cure.  Hermaiui  Sahli  (  Volkmann.<  Summlnny  klini.<chcr  Vortrdi/e,  No. 
11,  1890)  has  recently  jiractised  the  same  metluHl  with  sutx^ss  in  two  cases  of  typhoid 
fever.  By  means  of  an  apparatus  desifrned  by  himself  he  was  able  slowly  to  inject  a 
litre  of  the  solution  benoatli  the  skin  of  the  alnlomen  or  elsewhere.  One  of  the  most 
rational  indications  of  typhoid  fever  is  (x'rtainly  fultilled  l\v  >uch  injivtions. 

■^  On  thi'  I'lkrmil  Use  of  WaUr  for  (he  Sick;  and  on  Thirst,  riuiadelphia.  16S0. 
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Clinical  oxiM'ricncc,  the  liitrhe.st  court  of"  aj)|)cal  in  all  therapeutic  ques- 
tions, confirms  the  inferences  derived  from  these  physiological  facts,  it 
having  been  fotuid  by  Meigs  and  others  that  one  hundred  and  thirty 
oiuices  of  water  may  be  given  daily  to  a  typhoid-fever  patient  with 
none  but  ijcneficial  residts.  It  has  been  objecte<l  that  such  amounts 
of  fluid,  by  their  mere  bulk,  will  interfere  with  the  ingestion  of  other 
and  more  nutritious  food.  To  this  it  may  be  replied  that  the  question 
of  nutriment  is  a  relative  one,  depending  u})on  the  immediate  wants  of 
the  system.  To  a  person  perishing  from  thirst  nothing  is  so  nutritious 
as  water.  The  strongest  argument  in  favor  of  the  cold-bath  treatment 
of  typhoid  fever  is  that  it  prevents  certain  tissue-degenerations, 
especially  of  the  heart,  which  are  generally  ascribed  to  long-continued 
pyrexia.  It  is,  however,  at  least  questionable  whether  these  cellular 
changes  are  not  quite  as  much  due  to  long-continued  drought.  We 
do  not  attribute  the  desiccation  and  decay  of  vegetables  during  the 
torrid  heat  of  summer  so  much  to  the  presence  of  heat  as  to  the  absence 
of  water ;  and  the  facts  with  reference  to  our  own  tissues  during  the 
"heated  term"  of  a  fever  are  precisely  analogous.  The  opinion  that 
]>arenchymatous  degeneration  in  typhoid  fever  is  due  to  want  of  water 
is  held  also  by  Dr.  Henry  Hun^  of  Albany,  who  believes  that  it  may 
l)e  obviated  "  quite  as  well  by  giving  plenty  of  water  to  the  patient  to 
drink  as  by  cold  baths."  In  a  w^ord,  our  bodies  in  health  are  more 
fluid  than  solid,  and  cannot  perform  their  functions  unless  this  fluidity 
is  maintained  :  ^^ Corpora  non  agunt  nisi  fiuida.^^ 

There  is  another  food-substance,  formerly  prominent  as  an  article 
of  diet  for  the  sick,  which  has  fallen  into  unmerited  disuse.  I  refer 
to  gelatin.  The  history  of  this  substance  aifords  one  of  the  innumer- 
able instances  of  the  tendency  of  the  scientific  mind  to  pass  from  one 
extreme  to  another.  During  the  great  French  Revolution  the  feverish 
mental  activity,  which  displayed  it-self  most  conspicuously  in  the  field 
of  politics,  was  manifested  in  every  department  of  science.  Among 
other  subjects,  the  best  and  most  economical  method  of  supplying  the 
French  armies  with  food  was  studied  by  numerous  physiologists  in 
what  now  appears  to  us  a  ver}'  superficial  manner.  One  of  the  hasty 
conclusions  of  their  researches  was  that  gelatin  is  the  nutritious  sub- 
stance of  meat,  and  that  from  one  pound  of  bones  could  be  extracted 
as  much  and  as  good  soup  as  from  six  pounds  of  flesh.  This  opinion 
of  the  value  of  gelatin  was  formulated  in  the  extravagant  and  inflam- 
matory statement  that  one  dozen  bone  buttons  represented  a  certain 
amount  of  soup  stolen  from  the  poor.  Notwithstanding  this  tender 
solicitude  for  their  welfare,  the  poor  never  took  kindly  to  the  food 
recommended  by  the  first  gelatin  commission  of  1802  (24  Messidor, 
year  X   of  the   Republic),  thus  showing  that  the  voice  of  Xature, 

^  Albany  Medical  Annah,  1885. 
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althonjjh  not  so  loud  as  that  ol"  so-called  authority,  is  much  more  con- 
vincing. By  degrees  doubts  began  to  be  entertained  concerning  the 
nutritive  value  of  gelatin,  which  found  their  principal  exponents  in 
Donne,  Gannal  and  Edwards,  and  Balzac.  A  second  gelatin  commis- 
sion was  appointed,  which  made  its  celebrated  report  through  Magendie. 
in  1841,  to  the  effect  that  gelatin  is  not  only  devoid  of  nutriment  in 
itself,  but  impairs  the  nutritive  value  of  other  foods  when  mingled 
with  them.  Such  a  condemnation  is,  of  course,  absolute,  and  it  is  nut 
surprising  that  the  reputation  of  gelatin  has  never  recovered  from  thi- 
verdict,  which  was  pronounced  by  some  of  the  greatest  physiologists  of 
the  age.  These  are  the  extremes  of  opinion  with  reference  to  this  sul)- 
stance — viz.  extravagant  laudation  by  the  first  gelatin  commission,  abso- 
lute condemnation  by  the  second.  The  truth,  as  a  matter  of  coui-se, 
lies  midway  between  them.  Gelatin  alone  cannot  support  life ;  neither 
can  albumin,  which  is  a  recognized  type  of  nutritious  substances.  But 
whence,  it  may  be  asked,  arose  the  error  that  gelatin  mingled  M-ith 
foods  of  well-known  nutritive  value  is  injurious  to  the  system? 
Simply  from  the  fact  that  in  those  experiments  of  the  second  gelatin 
commission  in  which  fjelatin  was  ming-led  with  other  articles  of  food 
the  former  was  added  to  the  latter,  as  a  rule,  in  inordinate  quantity. 
Large  amounts  of  gelatin  give  rise  to  diarrhoea,  but  the  same  effect 
follows  the  ingestion  of  too  much  fat  or  common  salt.  Without  enter- 
ing into  details  concerning  the  experiments  of  the  second  gelatin  com- 
mission, it  suffices  to  state  that  their  fallacies  have  been  exposed  by 
Carl  Voit,  who  in  1872  determined  with  scientific  precision  the  real 
value  of  gelatin.  The  result  of  his  researches  may  be  sumniKl  up 
in  the  statement  that  gelatin  is  an  albumin-sparing  substance.  In 
other  words,  the  amount  of  albuminous  food  necessary  to  maintain  uur 
bodies  in  a  state  of  nutritive  equilibrium  is  Icsseneil  by  the  ingestion 
of  a  certain  amount  of  gelatin.  This  albumin-sparing  property  of 
gelatin  renders  it  a  most  appropriate  fo<xl  in  febrile  conditions  in 
which  there  is  excessive  destruction  ot  the  albumin  of  the  boily,  and 
it  is  best  administered  in  the  form  of  peptonized  milk-jelly.  This  is 
very  palatable,  and  is  composed  of  peptonized  milk,  to  which,  while 
hot,  a  certain  amount  of  gelatin  is  added.  It  is  then  sweetcneil. 
flavored  with  orange,  lemon,  wine,  brandy,  or  rum,  and  i-aten  cold. 
In  cases  of  tvphoid  fever  in  which  diarrha?a  is  a  }>rominent  feature 
gelatin  should  be  used  sparingly  or  not  at  all. 

To  recapitulate  :  in  the  dietetic  treatment  of  typhoid  fever  the  main 
reliance  should  be  upon  milk,  which  may  bo  given,  skimnuxl,  to  the 
extent  of  two  quarts  per  diem.  This  is  a  maxinuuu  amount.  In 
addition,  water  should  be  freely  administertnl,  the  i>atieut  being  given 
as  much  as  he  will  take.  In  one  of  Meigs's  cases  the  average  daily 
amount  of  free  water  consumed  during  a  periexl  of  twenty-one  tlays 
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^\■a.s  lliirty-tliR'c  ounces  ;  in  anotlier,  tlic  avcniL^e  amount  f(jr  eighteen 
days  was  fifty-tlirec  ounces.  Besides  milk  and  water,  beef-juiee  or 
l)('cl-|)c[)tone  should  he  «iiven  at  least  twi(;e  daily,  and  once  in  the 
twenty-lljur  hours  a  small  cup  of"  beef-tea,  chicken-broth,  or  mutton- 
broth.  An  egg  preparccl  in  the  following  manner  is  often  well  relished 
and  digested  :  a  common  tliick  kitchen  cuj)  is  immersed  in  boiling 
water  for  one  minute,  then  ivmovcil  and  the  water  poured  out.  A 
fresh  egg  is  then  placed  in  the  cuj),  and  rapidly  stirred  with  a  spoon 
or  fork.  The  heat  retained  by  the  thick  cup  is  sufficient  to  cook  the 
egg  enough  to  remove  the  raw  taste  which  is  so  unpleasant  to  many 
[)eople.  I  have  found  an  egg  prepared  in  this  manner  a  valuable  addi- 
tion to  the  limited  diet-list  of  fever  jiatients.  Finally,  a  claret-glass  of 
peptonized  milk-jelly  may  be  given  on  alternate  days. 

On  such  a  diet  as  I  have  outlined  the  patient  will  be  abundantly 
nourished.  The  quantities  of  each  article  cannot  be  arbitrarily  pre- 
scribed, but  must  be  varied  to  suit  the  needs  of  individual  cases.  In 
order  to  furnish  sufficient  nourishment  the  intervals  of  feeding  must 
necessarily  be  short,  and  it  is  a  safe  rule  never  to  allow  more  than  two 
hours  to  pass  without  the  administration  of  either  food  or  drink. 

Medicinal  Treatment. 
The  undoubted  fact  that  the  majority  of  cases  of  typhoid  fever  will 
recover  without  medication  if  the  above-mentioned  hygienic  and  dietetic 
measures  are  adopted,  does  not  justify  a  purely  expectant  line  of  treat- 
ment, so  far  as  drugs  are  concerned.  This  statement  would  still  hold 
good  if  recovery  were  the  invariable  rule,  for  in  that  case  our  therapeutic 
efforts  would  be  chiefly  directed  toward  curtailing  the  course  of  the  dis- 
€ase,  mitigating  its  severity,  and  preventing  complications.  It  may  be 
said  that  this  is  more  than  we  can  certainly  accomplish  at  the  present 
time.  Doubtless,  this  is  true,  but  it  is  not  nearly  so  much  as  we  attempt, 
our  first  object  being  to  save  life.  It  is  very  difficult  to  convince  one's 
self,  to  say  nothing  of  othei's,  that  in  a  given  case  of  typhoid  fever  life 
has  been  saved  by  the  skilful  use  of  drugs  or  other  medicinal  measures  ; 
but  if,  in  a  series  of  cases,  Ave  observe  an  immediate  mitigation  of  the 
most  threatening  symptoms,  followed  by  progressive  improvement,  we 
are  certainly  justified  in  Ijelieving  that  a  certain  number  owe  their 
recovery  to  the  treatment  pursued.  This  is  precisely  the  experience  of 
numerous  competent  observers,  and  it  is  underestimating  the  value  of 
medicinal  measures  intyphoid  fever  to  say  that  those  who  have  had 
most  experience  in  their  use  would  be  least  willing  to  dispense  with 
them.  It  must  be  admitted  that  there  is  no  drug  or  method  of  treat- 
ment that  will  arrest  the  course  of  the  disease.  The  claims  of  the  so- 
called  jugulant  methods  are  all  open  to  serious  criticism.  In  the  first 
place,  such  modes  of  treatment  must  be  instituted  on  the  first  suspicion 
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of  typhoid  fever — i.  e.  at  a  time  when  it  is  impossible  to  say  with  cer- 
tainty that  the  case  is  not  merely  one  of  gastro-intestinal  catarrh, 
influenza,  or  other  form  of  catarrhal  fever;  secondly,  a  certain  number 
of  mild  cases — typhus  levushmis — are  observed  in  all  epidemics,  run- 
ning their  entire  course  in  from  twelve  to  fifteen  days.  In  other 
words,  the  natin*al  course  of  many  cases  of  typhoid  fever  is  an  abortive 
one.  If  due  allowance  is  made  for  errors  in  diagnosis  and  for  cases 
essentially  mild,  there  is  nothing  left  to  support  the  theory  of  a  jugu- 
lant  treatment  of  typhoid  fever. 

Although  we  know  of  no  specific  for  this  disease,  the  hope  that  one 
may  yet  be  discovered  is  justified  by  the  general  results  of  modern  bac- 
teriological research,  and  especially  by  the  destruction  of  the  micro- 
organisms of  one  of  the  infectious  diseases — the  Hcematozoon  malarice 
— by  appropriate  treatment.  The  effect  of  quinine  upon  this  microbe, 
which  has  its  seat  in  the  red  blood-corpuscles,  shows  that  a  specific  will 
find  its  prey  in  the  most  recondite  quarter  of  the  organism.  In  the 
mean  time,  however,  we  must  be  content  to  mitigate  as  far  as  possible 
the  effects  of  the  typhoid  poison.  In  other  words,  our  treatment  is 
almost  purely  symptomatic,  and  has  for  chief  objects  the  control  of 
pyrexia,  diarrhoea,  and  other  abdominal  disorders,  and  the  prevention 
of  complications.  The  latter  indication  may  be  regarded  as  prophy- 
lactic rather  than  symptomatic,  but  the  surest  mode  of  forestalling 
complications  is  to  be  on  the  alert  for  the  symptoms  by  which  they 
are  almost  always  heralded. 

Antipyretic  Treatment. — Although  typhoid  fever  may  run  its 
course,  sometimes  a  fatal  one,  with  little  or  no  elevation  of  temperature, 
the  control  of  pyrexia  is  undoubtedly  a  prominent  indication  in  the 
great  majority  of  cases.  From  the  earliest  times  this  has  been  met  by 
the  use  of  baths  and  eflFusions  either  warm  or  cold.  For  example, 
Hippocrates  is  responsible  for  the  statement  that  a  fever  which  tloes 
not  proceed  from  the  bile  is  cure<l  by  abundant  effusions  of  warm  water 
upon  the  head.*  Although  bearing  but  indirectl}'  upon  our  subject,  it 
is  an  interesting  fact  that  Rhazes  advises  cold  baths  in  measles:  "  But 
if  you  find  the  patient  after  this  medicine  suffers  uneasiness  and  anxiety, 
and  perhaps  fainting,  then  let  him  sip  cold  water,  and  sit  in  it  for  a 
short  time;  and  cover  him  up,  until  his  inquietude  is  assuaged  autl  the 
measles  come  out  to  the  surface  of  the  body." ' 

To  James  Currie^  undoubtedly  belongs  the  credit  not  only  of  having 

*  'Hv  iTvptTo^  fiy  a~b  ^fo?-')?  ex^l,  t'Jarof  7roA?.oi)  Koi  fttpuov  KaTax^Ofiii'OV  Kara  rfjx  neoa/.^ 
kvci^  70V  TTvpe-ov  yiverni. — Aphorisms,  section  vii.,  No.  42. 

■•'  Greenhill's  translation,  p.  92,  Sydenham  Soc.'s  edition. 

'  MaUcal  Reports  of  the  Elleds  of  Water,  Cold  and  Warm,  as  a  Remedif  for  Fever  and 
other  Diseases,  Liverpool,  1798. 
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first  systcniiitically  employed  cold  iil)liiti(»iis  in  tlie  troatmeiit  of  fever, 
but  also  ol'  liavinii'  ol)taiiie(l  the  iiidieatioiis  for  their  use  by  the  ther- 
iiioineter.  It  is  a  iiwtst  interesting  fact  that  this  ]»raetitioner,  who  was 
nearly  a  eentury  in  advance  of  his  time,  took  the  temperature  precisely 
as  it  is  now  taken,  and  even  invented  a  self- registering-  thermometer  for 
the  purpose. 

"  In  taking  the  lieat  of  the  patieiit,"  says  Currie,  "  I  have  generally 
used  a  small  mercurial  thermometer  of  great  sensibility,  with  a  movable 
scale,  made  for  me  by  Mr.  Ramsden  after  a  form  invented  by  the  late 
Mr.  Hunter,  and  used  ))y  him  in  his  experiments  on  the  heat  of  animals; 
and  I  have  introduced  the  bulb  under  the  tongue  with  the  lips  closed, 
or  under  the  axilla,  indiiferently ;  having  found  by  repeated  experi- 
ments that  the  heat  in  these  two  places  corresponds  exactly,  and  gives 
a  just  indication  of  the  heat  of  the  surface  of  the  body  where  sheltered 
by  the  necessary  teguments  and  secluded  from  the  contact  of  the  external 
air.  Finding,  however,  considerable  risk  in  using  the  straight-tubed 
thermometer  in  contagious  diseases,  I  got  some  instruments  of  this  kind 
made  with  a  small  bulb  curved  at  the  end.  The  bulb  being  introduced 
under  the  tongue  or  the  axilla,  the  observer  can  stand  behind  the 
patient  and  mark  the  rise  of  the  mercury  without  coming  into  the 
immediate  sphere  of  his  respiration.  Though  no  injury  was  in  any 
case  incurred  from  the  use  of  this  thermometer,  yet  a  further  improve- 
ment has  suggested  itself.  By  introducing  a  small  piece  of  iron  into 
the  tube,  after  the  manner  of  Mr.  Six,  a  permanent  indication  of  the 
greatest  heat  is  obtained,  and  the  approach  of  the  observer  toward  the 
patient  during  the  experiment  becomes  unnecessary." 

While  Currie's  cases  were  mostly  typhus,  there  can  be  little  doubt 
that  cases  of  typhoid — a  disease  at  that  time  confounded  with  typhus 
— were  also  treated  by  him  with  cold  effusions.  He  was  induced  to 
employ  this  method  by  the  narrative  of  Dr.  Wright  of  Jamaica,  who 
was  attacked  with  fever,  caught  from  a  sailor,  on  his  homeward  voyage 
to  England.  Wright  noticed  that  when  on  deck,  exposed  to  the  cold 
air,  he  felt  better  in  every  respect ;  and  this  circumstance,  coupled  with 
the  failure  of  other  means  of  relief,  induced  him  to  practise  on  him- 
self what  he  had  long  wished  to  try  on  others  in  fevers  similar  to  his 
own.  He  gives  the  following  account  of  his  experiment :  "  Sept  9th. 
Having  given  the  necessary  directions,  about  three  o'clock  in  the  after- 
noon I  stripped  off  all  my  cloaths,  and  threw  a  sea-cloak  loosely  about 
me  till  I  got  upon  the  deck,  when  the  cloak  also  w^as  laid  aside.  Three 
bucketsful  of  salt  water  were  then  thrown  at  once  on  me.  The  shock 
was  great,  but  I  felt  immediate  relief.  The  headache  and  other  pains 
instantly  abated,  and  a  fine  glow  and  diaphoresis  succeeded.  Toward 
evening,  however,  the  febrile  symptoms  threatened  a  return,  and  I  had 
again  recourse  to  the  same  method  as  before,  with  the  same  good  effect. 
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I  now  took  food  with  an  appc-tite,  and  for  tlic  fir.-^t  time  had  a  r-ound 
night's  rest. 

^^  Sept.  10th.  No  fever,  but  a  little  uneasiness  in  the  hams  and 
thighs ;  used  the  cold  bath  twice. 

"  ^pt.  11th.  Every  symptom  vanished,  Ijut  to  prevent  a  relapse  I 
used  the  cold  bath  twice." 

Another  passenger  on  the  same  ship  was  also  attacked  with  fever, 
and  was  treated  successfully  with  cold  affusions.  Wright's  voyage  in 
which  he  practised  this  treatment  was  made  in  the  year  1777.  The 
cases  were  probably  typhus. 

Currie  mentions  certain  precautions  which  should  l)e  observed  by 
the  physician  employing  the  cold-bath  treatment  of  fever :  1.  It  should 
not  be  used  when  "  any  considerable  sense  of  chilliness  is  present,  even 
though  the  thermometer,  applied  to  the  trunk  of  the  body,  should  indi- 
cate a  degree  of  heat  greater  than  usual."  2.  It  should  be  used  with 
great  care,  if  at  all,  when  the  surface  is  bathed  in  perspiration. 

He  points  out  that  persj)iration  is  often  prolonged  by  artificial  means, 
such  as  too  much  bed-covering,  the  body  being  thereby  preventwl  from 
cooling.  Under  such  circumstances  the  heat  will  sink  rapidly  on  mere 
exposure  to  the  external  air — a  measure,  by  the  way,  too  little  employed. 
It  is  meddlesome  therapeutics  to  plunge  into  a  cold  bath  a  patient 
whom  Xature  is  endeavoring  to  cool  by  profuse  perspiration. 

The  work  of  Currie  bears  the  stamp  of  exact  observation  and  care- 
ful experiment,  and,  although  his  fame  has  been  overshadowed  In- 
more  recent  hydropathists,  this  does  not  imply  that  their  merits  are 
greater,  for  the  power  of  one  object  to  eclipse  another  does  not  depend 
so  nuich  upon  its  size  as  its  proximity  to  the  eye. 

With  reference  to  Currie  the  late  Dr.  Seguin  ^  remarks  :  *'  Thermom- 
etrv  pervades  the  whole  of  Currie's  practice;  nevertheless,  it  infiuenced 
very  little  the  medical  profession.  So  that  for  many  years  his  MetUcal 
Rejiorts  stood  alone,  ....  a  melancholy  monument  of  what  a  single 
man  can  conceive  and  the  many  cannot  comprehend." 

In  1849,  Wanner-  advocated  the  treatment  of  all  phlegmasia^, 
^vhether  general  or  local,  internal  or  external,  by  the  application  of  cold. 
He  em])loved  cold  poultices  in  surgical  affections,  and  in  his  meilical 
febrile  cases  administered  ice  by  the  mouth  and  a  cold  enema  every  six 
hours,  conjoined  with  sponging  the  surface  with  ice-water.  In  18G»i 
the  same  author  communicated  his  mode  of  treatment  to  the  Academy 
of  Medicine  in  a  memoir  which  was  examined  by  a  commission  com- 
posed of  Louis,  GrisoUe,  and  Briquet.  In  their  rejHirt  it  is  stateil  that 
one  of  the  commission  had  observed  the  effects  of  this  treatment  fur 
several  vears  in  hospital  ]>ractice,  and  luul  always  iound  it  efficacious. 

'  Mtdicul  Tluniiometni  iind  Hntmtn  'J'finpt'ratun,  ISTO. 

*  Compt.  Rcmhtf  df  rAciuleniie  dcK  Sciinct\<,  torn.  xxix.  p.  591. 
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t^iidtT  its  use  auitatitiii,  (Icliriuin,  1111(1  (vj)lialal<ria  iiivariaMy  <liiniiii:-lic<l 
or  disappeared,  rxsidcs  sponging  liis  patients  at  sli(»rt  intervals  with 
cold  water,  AN'aiiiKr  adiiiiiiisteretl  an  emetic  and  a  saline  purgative  at 
tlie  conuneiieenicnt  of  the  illness,  and  allowed  notliiiiL^  l)nt  honillon  and 
wine  lor  iionrishnu'nt. 

Excellent  results  were  obtained  by  Le  Roy '  (de  Bethune)  by  the 
conjoined  eniploynient  of  l)Ieeding  and  the  external  aj)plieation  of  cold. 
Starting-  out  with  the  })roposition  that  the  two  most  important  indica- 
tions in  the  treatment  of  typhoid  fever  are  to  combat  congestions  of 
internal  organs,  especially  the  lungs,  spleen,  and  brain,  and  to  reduce 
the  temperature,  Le  Roy  declares  that  these  are  fully  met  by  bleeding — 
a  therapeutic  agent  which  he  believes  to  be  as  important  in  this  disease 
as  (juinine  in  the  malarial  fevers.  The  amount  removed  from  an  adult 
bv  Le  R(\v  averaged  from  850  to  1500  grammes,  while  in  children  under 
the  Bffe  of  six  he  had  recourse  to  leeches.     It  is  onlv  during  the  first 
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week  of  the  disease  that  he  recommends  bleeding.  After  this  period 
he  believes  it  to  be  contraindicated,  but  not,  as  may  be  supposed,  lest 
the  strength  of  the  patient  be  too  much  reduced  by  the  loss  of  blood, 
i)ut  because  during  the  second  week  there  have  formed  in  the  intestine 
ulcerations  which,  says  Le  Roy,  are  so  many  open  doors  for  the  intro- 
duction of  putrid  material  into  the  blood  ;  and,  he  continues,  every 
one  knows  that  lileeding  is  favorable  to  absorjition.  This  intelligent 
observer  does  not  claim  to  have  aborted  typhoid  fever  by  bleeding,  l)ut 
merely  to  have  given  the  course  of  the  disease  a  favorable  direction. 
After  the  bleeding  a  marked  remission  of  the  principal  symptoms  is 
observed,  but  this  is  of  short  duration,  and  the  disease  soon  reverts 
to  its  former  course  unless  the  favorable  effect  of  the  depletion  is  main- 
tained by  the  application  of  cold.  The  refrigerant  treatment  is  thus 
applied  by  Le  Roy  :  A  folded  cloth  or  large  napkin  is  immersed  in 
water  as  cold  as  possible,  applied  to  the  abdomen,  and  covered  with  a 
dry  cloth  to  prevent  wetting  of  the  patient's  arms  and  bed-clothes. 
The  dressing  is  at  first  renewed  as  soon  as  it  becomes  warm ;  later,  in 
accordance  with  the  general  temperature  and  other  symptoms,  although 
it  does  not  appear  that  Le  Roy  was  guided  in  his  treatment  by  the 
thermometer.  Internally  cold  water  is  given  freely  by  the  mouth,  and 
occasionally  by  enema.  Xo  medicine  is  given,  unless  a  decoction  of 
dog's  grass  ("  chiendent ")  be  regarded  as  a  drug.  Under  this  treat- 
ment Le  Roy  claims  that  the  skin  gradually  cools ;  the  pulse  loses  in 
frequency  and  gains  in  regularity ;  headache,  stupor,  and  delirium  dis- 
appear in  a  few  days;  thirst  is  appeased;  the  tongue  becomes  clean 
and  moist ;  abdominal  pain  and  tenderness,  meteorism  and  diarrhrea, 
diminish  ;  natural  sleep  returns  ;  in  a  word,  there  soon  remain  so  few 
traces  of  the  disease  that  from  the  eighth  to  the  fifteenth  day  the  patient 
'  L' Union  medicale,  1852. 
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is  apt  to  regard  himself  as  eiired,  and  the  inexperieneed  physician  is 
likely  to  agree  with  him. 

I  have  referred  somewhat  in  extenso  to  Le  Roy's  treatment  for 
several  reasons  :  In  the  first  place,  his  work  bears  the  stamp  of  accuracy 
and  is  based  on  a  large  experience ;  secondly,  he  was  one  of  the  first, 
after  Currie,  to  carry  out  in  a  systematic  manner  the  refrigerant  treat- 
ment of  tvphoid  fever,  his  first  use  of  it  having  been  made  in  1847 ; 
and  finallv,  his  results  have  scarcely  been  surpassed.  Unfortunately, 
he  includes  in  his  tables  cases  of  typhus  fever,  which  were  treated  in 
the  same  manner  as  the  typhoid  cases.  It  is  therefore  impossible  to 
estimate  his  results  with  accuracy.  When,  however,  it  is  recalled  (1) 
that  the  average  mortality  of  typhus  fever  in  adults  is  at  least  as  great 
as  that  of  typhoid  ;  (2)  that  no  children  were  treated  ;  (3)  that  the  uumljer 
of  tvphus  cases  bore  a  small  proportion  to  that  of  the  typhoid, — it  must 
be  conceded  that  his  results,  considering  that  his  patients  were  all  hos- 
pital cases,  and  therefore  in  many  instances  far  advanced  before  treat- 
ment was  instituted ;  it  must,  I  say,  be  conceded  that  his  results  are 
unusually  good,  even  from  the  therapeutic  standpoint  of  to-day. 

There  were,  in  short,  only  6  deaths  out  of  the  141  cases  treated  by 
Le  Roy  in  1847-51 ;  i.  e.  1  death  in  2U  cases.  Of  the  141  cases,  23 
were  typhus,  so  that,  proceeding  on  the  improbable  assum})tion  that  all 
the  deaths  occurred  in  the  typhoid  cases,  there  would  be  118  cases  with 
6  deaths,  or  1  in  19|.  At  the  present  day  no  physician  would  admit 
that  the  bleeding  in  the  early  stage  of  the  disease  was  in  any  way  con- 
ducive to  this  favorable  result.  On  the  contrary,  the  verdict  would  l^e 
unanimous  that  the  success  achieved  was  due  to  the  refrigerant  treatment 
and  occurred  in  spite  of  the  bleeding. 

The  Brand  Method. — The  cold-bath  treatment  of  typhoid  fever 
is  indelibly  associated  with  the  name  of  Brand,^  who  was  the  first  to 
reduce  it  to  what  may  fairly  be  called  a  mathematical  system.  In  the 
evolution  of  his  ideas  on  this  subject  three  distinct  periods  can  be 
traced.  In  his  first  publication,  in  1861,  he  formulated  his  results  in 
the  statement  that  if  typhoid  fever  be  treated  with  cold  baths  from  the 
commencement,  there  is,  as  a  rule,  nothing  to  be  feared,  and  even  in 
the  gravest  eases  a  cure  may  often  be  obtained.  In  1863  he  becomes 
more  positive  :  his  method  of  treatment  has  been  adopteil  and  endorstHl 
bv  others,  whose  results  have  equalled  his  own.  He  now  writes  that 
everv  case  of  typhoid  fever  treateil  regularly  by  his  method  runs  a 
miltl  course,  and  fatal  cases  are  scarcely  ever  encountered.  In  1868 
the  method  is  systematized  in  every  respect,  and  has  been  widely 
einploved  throughout  Germany.  Brand  now  declares  that  the  method- 
ical treatment  of  typhoid  fever  with  cold  baths  from  the  onset  of  the 
disease  rendei*s  a  cure  certain  ;  and  Glenard  of  Lyons,  who  intro- 
'  Die  Hydrotha-upie  (ks  Ti/phH.->,  Tiibingen,  1S77. 
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<liu'e<l  Brand's  niothod  into  tlic  hospitals  of  that  city  in  1S73,  is 
('([ually  positive  as  to  its  otKcacy.  So  far  as  1  am  aware,  sueh  claims 
have  never  been  advanced  in  favor  of  any  other  method  of  treatment, 
cither  of  typhoid  fever  or  any  other  zymotic  disease.  It  tlici-efore 
deserved  the  fullest  i n vest ii^at ion.  Before,  however,  calling  attention 
to  certain  criticisms  of  the  Brand  method  which  have  been  made  with 
apparent  justice,  as  well  as  jxiinting  to  certain  contraindications  ati;ainst 
its  employment,  I  will  state  briefly  its  technique  : 

The  temperature  of  the  bath  should  be  from  18°  to  20°  C.  (64.4° 
to  6S°  F.) ;  it  should  last  fifteen  minutes,  and  be  repeated  every  three 
hours  so  long  as  the  rectal  temperature  exceeds  38.5°  C.  (101.3°  F.). 
In  hospitals  it  is  most  convenient  to  place  the  patients  in  a  ward  com- 
municating directly  with  a  bath-room,  to  which  they  may  be  conveyed 
in  a  Avhceled  chair.  When  this  is  impracticable,  a  portable  bath  on 
wheels  may  be  brought  to  the  bedside,  surrounded  with  a  screen,  and 
the  patient  placed  in  it.  The  entire  trunk  and  all  the  extremities 
should  l)e  immersed,  leaving  only  the  head  uncovered.  As  soon  as  the 
patient  is  placed  in  the  bath,  water  still  colder  than  that  which  it  am- 
tains  should  be  poured  over  his  head,  usually  for  the  space  of  a  minute. 
This  affusion  seems  to  lessen  the  shock  of  the  cold  plunge,  and  espe- 
cially the  respiratory  embarrassment  which  at  first  accompanies  it.  It 
is  scarcely  necessary  to  say  that  the  physician  himself  or  a  trained  and 
intelligent  nurse  should  personally  supervise  every  detail  of  the  bath, 
and  that  the  patient  during  his  immersion  should  be  watched  with  the 
greatest  care.  In  the  course  of  a  few  minutes  he  will  present  the  j)rin- 
cipal  signs  of  a  chill,  such  as  rigor,  chattering  of  the  teeth,  and  jiale- 
ness  or  blueness  of  the  lips.  These  may  be  prevented  or  mitigated  by 
friction  of  the  upper  extremities  and  thorax,  for  which  purpose  a 
"loofa"  may  be  used.  If  the  signs  of  chill  are  well  marked,  as 
they  generally  are  at  the  expiration  of  ten  minutes,  a  few  tea-spoonfuls 
of  a  strong  wine,  such  as  port  or  sherry  or  a  good  claret  or  burgundy, 
or  brandy  and  water,  should  be  administered  and  a  second  cold  affusion 
applied  to  the  head.  The  patient  is  now  removed  from  the  bath, 
envolo])ed  in  a  sheet  which  is  covered  with  a  blanket,  and  replaced 
in  bed,  without  any  attempt  to  dry  the  skin.  He  may  then  be  given 
a  little  hot  soup  or  a  few  tea-spoonfuls  of  undiluted  wine.  The  bed- 
covering  should  be  light,  in  order  to  protract  the  effect  of  the  bath  as 
long  as  possible. 

It  cannot  be  denied  that  this  mode  of  treatment  is  repugnant  to 
many  patients,  but  the  relief  it  gives  them  is  often  so  great  that  after 
the  first  few  baths  instead  of  objecting  to  its  continuance  they  will 
demand  it.  In  general  terms,  the  disagreeable  sensations  produced 
by  the  bath  are  in  inverse  ratio  to  the  stage  of  the  disease  and  the 
degree  of  pyrexia ;  or,  in  other  words,  the  earlier  the  stage  of  the 
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clisoase  and  the  higher  the  tem]>eratiire  tlie  better  is  the  Ijath  sup- 
})orte(l.     (See  article  on  Hydrotherapy,  Voh  I.) 

"^rhe  chief  objections  to  Brand's  method  are — first,  that  to  obtain 
the  best  results  i'rom  it  it  must  be  instituted  befoi-e  the  fifth  day  of  the 
disease;  i.e.  at  a  time  when  it  is  often  imjKjssible  to  establish  the 
diagnosis  with  certainty ;  and,  secondly,  that  it  is  applied  to  all  cases 
indiscriminately.  It  seems  impossible  to  rid  the  mind  of  the  idea  that 
the  cold  bath  in  fever  is  an  heroic  proceeding,  and  therefore  to  be 
reserved  for  the  severest  cases.  The  latter  objection  is  met  by  the 
statement,  undoubtedly  correct,  that  the  mode  of  invasion  of  typhoid 
fever  affords  no  certain  prognostic  data,  cases  apparently  of  mildest 
type  at  the  beginning  often  terminating  fatally  liy  intestinal  jierfura- 
tion  or  other  complication,  while  others  whose  onset  is  attended  with 
the  gravest  nervous  symptoms  may  end  in  recovery.  In  fact,  it  is  not 
until  about  the  twelfth  day  that  the  febrile  symptoms,  either  by  persist- 
ing, augmenting,  or  diminishing,  enable  one  to  hazard  a  prognosis  as  to 
the  result.  With  reference  to  the  first  objection,  it  is  of  little  import- 
ance practically  that  an  occasional  diagnostic  error  is  made  and  cases  of 
ephemeral  or  malarial  fever  are  treated  with  superfluous  heroism,  for  it 
is  well  established  that  in  fever  generally  the  cold  bath  is  not  only 
innocuous,  but  beneficial. 

Outside  of  Germany  the  cold-bath  treatment  has  not  been  generally 
adopted.  In  France  it  was  first  employed  in  Lyons  in  1873,  where  it 
was  introduced  by  Glenard,  who  was  taken  prisoner  during  the  war  of 
1870  and  sent  to  Stettin,  where,  for  five  months,  he  had  the  op]H»r- 
tunity  of  observing  the  method  as  })ractisetl  by  Brand  himself^  From 
July,  1873,  to  January,  1874,  53  cases  were  treated  in  two  ho.-pi- 
tals  at  Lyons,  the  Croix-Rousse  and  the  Hotel-Dieu,  with  only  1 
death.  This  result  was  the  more  striking  as  the  general  mortality 
from  typhoid  fever  in  Lyons  during  1873  had  been  26  per  cent.  In 
1874  there  was  a  severe  epidemic  of  typhoid  fever  at  Lyons,  and  the 
authorities  of  the  Hotel-Dieu  gave  their  medical  staff  every  facility 
for  carrying  out  the  cold-bath  treatment ;  so  that  for  a  time  the  daily 
average  number  of  baths  in  that  institution  auKnnited  to  GOO.  Still, 
the  numl)er  of  cases  was  too  large  to  permit  of  all  being  treateil  by  the 
Brand  method,  and  only  the  severest  were  selectei^l  for  this  purpose. 
Out  of  518  cases  admitted,  228  were  treated  with  cold  baths — a  num- 
ber certainly  large  enough  to  afford  a  satisfactory  test  of  this  or  any 
other  mode  of  treatment.  Of  these  228  cases,  25  dieil,  a  mortality  of 
10.9  per  cent. :  290  eases  were  treated  at  the  same  time  and  place  i>y 
the  medicinal  methods  at  that  time  in  vogue  ("y>ar  /ex  mcthodcs  hahi- 
tucllex'').  Of  these,  29  died,  a  mortality  of  10  per  cent.  Notwith- 
standing the  figures,  thi^  result  was  decidcHlly  lavorable  to  the  cold- 
'  K.  t  liapuis,  r/itV  de  ParU.  1S83. 
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water  treatiiieiit,  wliicli,  as  ahvady  .statctl,  was  only  applied  to  the 
gravest  cases. 

Tlie  suhjeet  was  next  investi«;ate<l  by  tlie  Soei^te  des  Seienees  Medi- 
cales,  wliieh  appointed  a  eoiuinission  for  the  purpose.  Circulars  con- 
taining questions  as  to  mode  of  treatment,  etc.  were  sent  to  every 
physician  in  the  city,  but  were  answered  by  only  thirty-nine.  The 
reporter  of  the  commission,  jNI.  Molliere,'  was,  however,  able  to  collect 
750  cases.  Of  these,  300  were  treated  by  the  Brand  method,  with  25 
deaths — about  9  per  cent.  The  other  methods  of  treatment  gave  a 
mortality  of  5  per  cent. 

The  report  also  stated  that  under  the  cold-water  treatment  compli- 
cations had  been  less  numerous  and  less  severe  than  under  treatment 
by  the  ordinary  methods.  The  contradictions  involved  in  this  state- 
ment are  so  glaring  as  to  deprive  these  statistics  of  credibility,  for  it  is 
equivalent  to  saying :  the  fewer  and  the  milder  the  complications  the 
greater  the  mortality.  The  report  was  not  accepted  by  the  society,  and 
Molliere  himself  continued,  in  spite  of  it,  to  employ  the  cold-bath 
treatment  in  his  own  practice.  The  explanation  of  the  inconsistencies 
in  Molliere's  I'cport  is  found  in  the  small  number  of  those  who 
replied  to  the  circular  above  referred  to.  It  was  basetl  on  very  incom- 
plete data,  as  is  shown  l)y  the  fact  that  while  2G2  deaths  from  typhoid 
fever  occurred  in  Lyons  during  the  epidemic,  the  commission  had  offi- 
cial knowledge,  through  the  circular,  of  but  64. 

This  investigation,  if  such  it  can  be  called,  although  manifestly 
imperfect,  taken  in  connection  with  the  natural  prejudice  against  the 
cold-bath  treatment,  had  the  effect  not  only  of  preventing  its  general 
employment,  but  of  discouraging  those  who  had  regarded  it  favorably. 
About  the  same  time  also  opinions  adverse  to  the  claims  of  Brand  were 
published  by  Peter ^  and  Raynaud^  of  Paris,  the  former  of  whom 
expressed  himself  to  the  effect  that  in  therapeutics  generally,  and  espe- 
cially in  the  treatment  of  typhoid  fever,  the  best  system  is  to  have  no 
system.  Raynaud  also  reported  two  fatal  cases  treated  by  Brand's 
method,  the  treatment  having  been  instituted  before  the  seventh  day, 
and  declared  that  nothing  could  be  falser  than  Brand's  statement  that 
all  cases  of  typhoid  fever  treated  with  cold  baths  during  the  first  week 
would  infallibly  recover.  These  and  other  obstacles  to  the  general  use 
of  the  Brand  method  in  France  have  thus  far  proved  insuperable. 

In  England,  owing  to  the  stand  taken  by  the  leaders  of  medical 
thought,  it  has  fared  no  better.  In  1879,  in  the  course  of  his  celebrated 
address  on  the  treatment  of  typhoid  fever.  Sir  AVilliam  Jenner  expresses 
himself  in  the  following  carefully  guarded  manner :  "  The  treatment 
of  typhoid  fever  by  cold  baths  when  the  temperature  reaches  104°,  or 

'  Lyon  Medical,  vol.  xxii.  pp.  219,  262.  ^  L' Union  medicule,  1877. 

'*  Bulletin  general  de  TherapeiUique,  torn,  xci.,  p.  487. 
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even  less,  is  very  generally  adopted  in  Germany;  but  neither  my  own 
limited  experience  nor  the  evidence  adduced  by  others  in  its  favor  has 
carried  conviction  to  my  mind  of  its  advantage.  At  the  same  time,  I 
entertain  no  doubt  that  the  direct  cooling  of  the  body  is  in  some  c-ases 
essential  to  the  preservation  of  the  life  of  the  patient — gives  him,  so  to 
say,  his  only  chance  of  recovery ;  while  in  others  it  alleviates  the 
severity  of  a  symptom  whicli    increases  the  danger  of  the  patient." 

In  the  following  year  Cayley*  expresses  himself  more  decidedly  in 
its  favor.  He  believes  it  impossible  to  doubt  that  this  mode  of  treat- 
ment considerably  diminishes  the  rate  of  mortality,  which,  formerly 
decidedly  lower  than  that  in  the  German  hospitals,  is  now  (1879)  more 
than  double. 

In  1887,  Collie,^  writing  of  the  Brand  method,  says  that  the  exist- 
ing data  do  not  sustain  the  claims  that  have  been  made  for  it.  At  the 
time  of  the  appearance  of  Collie's  book  Brand's  latest  statistics  were 
not  published,  but  they  are  now  the  chief  "  existing  data  "  to  which  all 
advocates  of  his  method  appeal.  They  are  given  in  the  course  of  a 
series  of  articles  in  the  Deutsche  iiiedicinische  Wochenschrift,  1887. 
Brand,  having  at  that  time  an  experience  of  thirty  years  in  the  treat- 
ment of  typhoid  fever  with  cold  baths,  positively  declares  that  every 
case  treated  according  to  his  directions,  the  treatment  l^eginning  before 
the  fifth  day,  will  recover.  In  support  of  this  remarkable  statement 
he  offers  the  following  figures: 

Jiirgenscn  (Tubingen) 217  cases,  1  death. 

Yogi  (Munich) 221      "      6  deaths. 

Military  hospital  (Stralsund),  1877-82 257      "      1  death. 

Military  hospital  (Stettin),  1877-82 186      "      3  deaths. 

Brand  (private  practice) •    342      " 1_  death. 

1223  cases  12  =  1  per  cent. 

Not  one  of  these  twelve  deaths  occurred  in  a  case  that  came  under  treat- 
ment before  the  fifth  day. 

In  this  coinitry  the  Brand  method  has  not  been  widely  emj^loyed, 
although  the  opposition  to  it,  if  such  it  can  be  called,  has  been  almost 
entirely  passive.  The  obstacles  in  its  way  are  the  same  as  were  encoun- 
tered in  England,  and  are  traceable  to  the  tact  that  the  leading  prac- 
titioners of  the  large  cities  have  been  disi-oin-agcd  by  the  results  of  an 
imperfect  ajiplication  of  the  method  or  have  had  no  experience  of  it 
whatever.  Quite  recently  a  considerable  mtniber  of  cases  have  btM?n 
treated  in  this  manuer  at  the  German  Hospital  of  Phihidelphia  by  J. 
C.  Wilson^  and  otlicrs,  with  most  encouraging  results.  M'ilson  treated 
40  consecutive  cases  with  cold  batlis.  all  recovering;  at  the  same  time 

1  Croonian  LcWiovs  n>i  Tuiilidiil  Feui;  London,  1SS7. 

*  Fcva:^,  rhiladolphia,  1887.  ^  Mtdical  Xais,  Deceiul)er  (),  1890. 
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he  treated  10  eases  "  either  ii])()ii  the  expectant  method  or  by  means  of 
earholi/ed  iodine."  .  .  .  .  "Of  the  10  eases  treated  according  to  tlie  old 
method,  1  died,  the  patient  being  a  man  aged  thirty-three  years,  admit- 
ted at  tlie  end  of  the  second  week  of  the  attack,  and  ah-cady  snffering 
iVom  an  intestinal  luemoirliage.  Death  occnrred  on  tlie  third  day  after 
his  entrance  to  the  ward."  This  last  case  shonld  scarcely  enter  into  the 
comparison  of  the  two  modes  of  treatment,  for  it  is  donbtful  whether 
anv  one  bnt  Brand  himself  wonld  have  had  the  temerity  to  treat  it 
with  ct)ld  baths.  Wilson's  term  of  service  at  the  German  Hospital, 
during  which  the  cold-bath  treatment  was  pursued,  terminated  on  July 
15,  1890.  His  report  was  published  on  November  4th,  and  in  the 
interim  the  same  method  of  treatment  was  pursued  by  his  colleagues, 
Drs.  Trau  and  Woltf,  24  additional  cases  having  been  treated  without 
a  death.  *'  The  statistics  of  the  German  Hospital,  then,  as  regards 
enteric  fever,  are  from  February  1,  1890,  to  November  4,  1890,  64 
cases  treated  by  the  cold  baths  without  a  death." 

Dr.  D.  J.  M.  Miller  has  recently  introduced  the  Brand  method  into 
the  Episcopal  Hospital  of  Philadelphia.  In  reply  to  my  inquiry  as  to 
his  results  and  impressions,  he  tells  me  that  about  20  cases  were  treated 
strictly  with  cold  baths  every  three  hours  while  the  temperature  regis- 
tered 101 1°  in  the  mouth  or  102°  in  the  axilla.  There  were  3  deaths — 
2  from  intestinal  perforation,  1  from  pneumonia.  In  one  of  the  cases 
the  perforation  "  seemed  to  be  caused  by  the  bath — i.  e.  it  occurred 
while  the  patient  was  in  the  tub ;  and  in  the  other  the  relation  was  not 
so  close."  The  3  fatal  cases  were  admitted  at  a  late  period  of  the  dis- 
ease— 1  on  the  fifteenth  day ;  another  on  the  sixteenth,  and  the  third  on 
the  seventeenth.  Every  case  treated  before  the  fifth  day  recovered, 
"  and  not  only  recovered,  but  seemed  to  lose  the  ordinary  signs  of 
typhoid  fever  " — i.  e.  there  was  no  diarrhoea,  no  tympany,  no  dryness 
of  tongue,  and  very  little  headache  or  other  nervous  symptoms.  Dr. 
^Miller,  whose  cases  will  be  reported  in  full,  declares  himself  to  be 
most  favorably  impressed  with  the  cold-bath  treatment.  Although 
his  cases  are  not  numerous,  they  are  important  as  representing  the 
kind  of  patients  which  the  hospital  physician  is  called  upon  to  treat. 
In  my  experience  it  is  rare  for  a  patient  with  typhoid  fever  to  be 
admitted  to  a  hospital  during  the  first  week  of  the  disease,  so  that 
neither  the  Brand  nor  any  other  method  has  fair  play  in  these  institu- 
tions. Miller's  cases,  added  to  those  treated  at  the  German  Hospital, 
brings  the  number  up  to  84,  which,  with  3  deaths,  gives  a  mortality 
of  about  3.6  per  cent.* 

'  T  have  made  no  attempt  to  collect  all  the  cases  treated  by  cold  baths  in  this  coun- 
try. Among  the  iirst,  if  not  the  iirst,  to  introduce  this  mode  of  treatment  into  the 
I  nited  States  was  Dr.  Robert  T.  Etles,  formerly  of  Boston,  now  of  Waiihington.  Edes' 
cases  were  treated  at  the  Boston  City  Hospital  from  1872-74,  and  are  reported  in  the 
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Unprejudiced  consideration  of  the  Brand  method  causes  two  facts  to 
stand  out  prominently  :  1.  The  statistics  of  cases  in  which  it  has  been 
rio;orously  applied  are  far  more  favorable  than  those  of  any  other  mode 
of  treatment.  A  physician  may  treat  40,  50,  or  even  100  cases,  with- 
out a  death  by  careful  hygienic  and  dietetic  measures,  aided  by  drui:- 
of  undoubted  efficacy,  but  who,  except  Brand  and  his  disciples,  ha~ 
treated  1200  cases  with  a  mortality  of  1  per  cent.?  2.  It  cannot  bt- 
thoroughly  carried  out  in  private  practice  until  it  has  been  generally 
tested  in  hospitals,  with  results  surpassing  those  of  any  other  methrxl 
of  treatment ;  but  to  ensure  the  acceptance  of  these  results  by  the  pro- 
fession the  cases  on  which  they  are  based  must  be  counted  by  the  thou- 
sand. Statistics  based  on  fifty,  or  even  a  hundred,  cases  are  only  (jf 
value  to  the  physician  who  has  treated  them.  To  him  the  experience 
acquired  by  their  study  is  invaluable,  chiefly  because  no  two  of  them 
were  alike ;  but  for  that  very  reason  their  statistical  importance  is 
slight.  In  large  statistics  the  various  influences  which  in  a  small 
epidemic  might  turn  the  scale  in  favor  of  or  against  a  special  m<xle 
of  treatment  are  cancelled  by  the  presence  of  their  o])posites,  so  as  tn 
leave  the  balance  to  be  decided  by  therapeutic  measures  alone. 

Antipyretic  Drugs. — The  cold-bath  treatment,  when  successfully 
carried  out,  is  believed  by  Brand  to  dispense  entirely  with  drugs, 
although  some  of  his  disciples  continue  to  employ  them  as  adjuvant 
thereto.  The  objection  to  the  use  of  antipyretic  drugs  is  that  they  d<  > 
not  lower  the  temperature  without  at  the  same  time  ]->roducing  a  depress- 
ing effect  upon  the  system.  In  cases  treated  properly  from  the  begin- 
ning they  are  rarely  necessary,  and  should  always  be  regardetl  as 
secondary  agents  to  be  reserved  for  emergencies  of  hyperpyrexia  in 
which  the  cold  bath  cannot  be  promptly  procured  or  fails  of  its  usual 
effect.  The  chief  of  these  drugs  are  ([uinine,  salicylic  acid  and  some 
of  its  salts,  and  the  coal-tar  antipyretics,  especially  antipyriue  and 
acetanilid  (antifebriu).  The  least  perturbating  and  the  least  efficacious 
of  these  drugs  is  quinine,  which,  to  produce  an  antipyretic  effect,  must 
be  given  in  doses  of  one  scruple  to  half  a  drachm  or  even  more.  W<' 
are  largely  indebted  to  Liebermeister  ^  for  our  knowledge  of  the  anti- 
pyretic action  of  quinine  and  the  proper  mode  of  prescribing  it  in 
typhoid  fever.  This  well-known  clinician  directs  that  the  entire  amount 
be  given  in  the  evening,  in  fractional  doses  of  50  centigrammes  (7^ 
grains)  each,  and  at  intervals  of  ten  minutes,  so  that  in  the  course  of 
half  an  hour,  or  at  the  most  of  one  hour,  the  desired  amount  bo  admin- 

Medicitl  and  Siiri/ircd  Reports  of  that  institution  for  1S77.  The  plan  ndoptod  by  him 
was  that  of  Zienissen,  the  i)ationt  beini;  jilaeed  in  water  of  100°  F.,  whicli  was  cnulu- 
ally  cooled  down  to  ahont  70°.  His  conelnsions  an^  that  "of  o'2  patients  in  three  dif- 
ferent years,  vhere  n  clcdr  dia(jiw><is  of  typhoid  j'ci-cr  in  the  jirst  lack  is  admissible,  only  1 
died." 

'  Zianssen's  Cyclopivdia,  vol.  i. 
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isti'ird.  It  is  <:;iv('n  in  wliat  is  practically  one  dose,  In-caiisc  the  elimi- 
nation ot'qninine  from  the  system  is  so  rai)i<l  that  thirty  or  forty  i:;rains 
distributed  in  small  doses  thronj^hont  the  twenty-four  hours  would  have 
little  or  no  antipyretic  eifeet ;  and  the  evening:;  is  selected  as  the  time 
for  its  administration,  because  the  maximum  effect  of  a  massive  dose  of 
(|uinine  is  not  obtained  until  after  the  lapse  of  from  six  to  twelve  hours. 
Ill  other  words,  when  ij^iven  in  the  dose  and  at  the  time  specified  by 
Liebermeister  the  antipyretic  action  of  ([uinine  coincides  witii  the  nat- 
ural tendency  of  the  disease  toward  a  morning  remission.  So  impressed 
was  Liebermeister  with  the  advantages  of  this  mode  of  treatment  that, 
writing  nearly  twenty  years  ago,  he  declared  that,  notwithstanding  his 
high  estimate  of  the  cold-water  treatment,  and  his  positive  conviction 
that  it  would  be  wrong  to  treat  a  severe  case  of  typhoid  fever  without 
the  systematic  abstraction  of  heat,  he  would,  if  forced  to  the  unpleasant 
alternative  of  choosing  between  cold  water  and  quinine,  in  the  majority 
of  cases  select  the  latter.  Whether  or  not  he  has  since  modified  this 
statement  I  have  been  unable  to  ascertain. 

With  reference  to  the  preparations  of  quinine,  either  the  sulphate,  the 
hydrochlorate,  or  the  hydrobromate  may  be  prescribed ;  and  as  to  its 
mode  of  administration,  it  may  be  given  in  solution,  suspension,  cap- 
sule, or  cachet.  I  prefer  to  give  it  in  suspension  in  the  case  of  children, 
and  in  capsule  to  adults.  A  gelatin  capsule  should,  however,  never  be 
given  to  a  patient  who  is  taking  whiskey  or  other  alcoiiolic  stimulant, 
for  the  eifeet  of  the  alcohol  in  the  stomach  is  to  harden  the  capsule  and 
render  it  more  or  less  insoluble.  If  the  quinine  causes  vomiting,  as  it 
iu)t  uncommonly  does,  it  may  be  given  with  equal  efficacy  by  the  rec- 
tum, either  in  suppository  or  in  suspension  with  a  few  drops  of  tincture 
of  opium.  Owing  to  the  discovery  of  more  powerful  agents  the  anti- 
pyretic use  of  quinine  has  fallen  of  late  years  into  abeyance.  This 
neglect  is,  however,  undeserved,  and  is  not  unlikely  to  be  atoned  for 
by  its  cautious  resumption. 

Salicylic  acid  and  its  salts  have  not  commended  themselves  to  the 
profession.  They  are  believed  by  many  practical  physicians  to  exert  a 
depressing  effect  upon  a  heart  already  laboring  under  the  combined 
effects  of  a  specific  bacterial  poison  and  a  high  temperature. 

The  same  is  true  of  antipyrine  and  acetanilid,  although  there  are 
cases  in  which  I  have  used  them  with  decided  benefit.  He  who  is 
aware  of  the  possible  danger  attending  the  use  of  these  powerful  drugs 
is  least  likely  to  incur  it.  The  rapid  fall  of  temperature  produced  by 
these  remarkable  agents  has  been,  in  some  instances,  attended  with  an 
alarming  state  of  colla])se.  The  best  safeguard  against  such  accidents 
is  moderate  dosage.  Fifteen  grains  of  antipyrine  given  in  the  course 
of  a  half  hour,  in  doses  of  five  grains  each,  are,  as  a  rule,  sufficient  to 
produce  a  decided  effect,  and  I  possess  a  temperature-chart  which  shows 
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tliat  on  .several  occasions  five  grains  of  acetanilid  eaii.-ed  a  det'erve-- 
cjence  of  from  4.5°  to  5°  F.  On  another  chart  a  fall  of  nearly  6° 
(from  103.0°  to  98°)  was  effected  by  the  same  dose.  I  have  frequently 
seen  a  decided  impression  ui)on  the  temperature  produced  by  doses  of 
2.5  grains  of  this  substance. 

Digitalis  is  another  drug  which  deserves  mention  under  this  head, 
if  for  no  other  reason  than  because  it  was  highly  esteemed  as  an  anti- 
pyretic by  the  late  Dr.  Murchison.  In  medicinal  doses  it  stimulates 
the  vagus  and  lessens  the  rapidity  of  the  heart's  action.  At  the  same 
time  it  induces  contraction  of  the  small  arteries,  and  so  raises  the 
arterial  and  diminishes  the  venous  pressure.  This  heightening  of  the 
arterial  jiressure  is  said  to  be  more  marked  in  the  internal  vessels, 
especially  those  of  the  mesenteric  system,  than  elsewhere ;  ''  hence  the 
blood  is  diverted  from  the  heat-producing  to  the  heat-dissipating 
organs,  and  consequently  the  temi)erature  falls."  It  is  a  remedy 
which  should  be  used  with  great  caution,  especially  when  the  myo 
cardium  is  degenerated,  as  it  is  so  apt  to  be  in  late  stages  of  typhoid 
fever.  To  produce  an  antipyretic  effect  it  must  be  administered  in  full 
doses,  and  therefore,  in  spite  of  careful  supervision,  the  undefined 
boundary-line  between  its  medicinal  and  its  toxic  actions  may  \ye 
suddenly  and  unexpectedly  ])assed. 

Intestinal  Antisepsis. — Next  to  antipyresis  the  most  prominent 
indication  in  typhoid  fever  is  intestinal  antisepsis ;  in  fact,  it  is  a  ques- 
tion whether  this  is  not,  strictly  speaking,  the  primary  indication,  for 
the  fever  is  secondary  to  processes  which  have  their  origin  in  the  gastro- 
intestinal tract.  The  discovery  that  the  intestine  is  a  species  of  labora- 
torv  in  which  are  formed  ])oisons  capable  of  aggravating  or,  as  some 
hold,  of  originating  disease,  is  the  result  of  the  researches  of  several 
European  observers.  In  1870,  Selmi  discovered,  in  the  body  of  a  man 
who  was  su})posed  to  have  been  poisoned,  a  substance  chemically  identi- 
cal with  certain  vegetable  alkaloids.  This  discovery  might  have  led  to 
a  miscarriage  of  justice  had  he  not  found  the  same  substance  in  other 
bodies  free  from  all  suspicion  of  poisoning.  Gautier  of  Paris  tractnl 
these  alkaloids  to  the  i>utrefaction  of  albuminous  substances — fibrin, 
for  examjile — and  Pouchet,  his  assistant,  next  discovered  a  very 
])oisonous  alkaloid  in  normal  urine.  A  signal  service  in  this  con- 
nection was  rendered  by  Brouanlel  ami  J>outmy,  who  discovertnl 
a  test  by  which  these  cadaveric  alkaloids  or  ptomaines  may  be  dis- 
tintruished  from  the  alkaloids  of  vegetable  origin.  This  test  may  be 
briefiv  described  by  the  statement  that  the  ptomaines,  addeil  to  ferro- 
cvanide  of  potassium   and   jx'ichloriile  of  iron,  yield  prussian  blue. 

Tlie  clinical  application  of  the  above  facts  was  fii-st  made  l)y 
Jiouchard,  who  began  by  searching  for  the  alkaloids  in  the  urine  in 
cases  of  infectious  disease.     He  succvetleil  in  tinding  them  in  a^ipiwiable 
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quantitit's  in  typhoid  fever,  piieiinioiiia,  iiifeetious  pleurisy,  and  infections 
icterus,  wliereas  in  noi-iual  ui'iiie  hut  traces  of  them  could  he  detected. 
Later,  he  found  the  same  tiikaloids  in  tlie  licces  in  nui(;li  larger  (piantity, 
and  was  ahle  to  demonstrate  that  theii-  amount  is  in  proportion  to  the 
activity  of  the  intestinal  fcrnu'ntations. 

It  is  now  established  that  these  substances,  the  toxicity  of  which  is 
thoroughly  proved  by  exi)eriinents  on  animals,  are  greatly  increased  in 
tvphoid  fever,  and  it  is  held  by  many  clinicians  that  they  are  largely 
responsil)le  for  the  group  of  symptoms  known  as  ''typhoid."  This 
view- is  corroborated  by  the  effect  of  certain  drugs  which,  while  exert- 
ing an  antiseptic  action  on  the  intestinal  contents,  mitigate  or  abolish 
the  symptoms  referred  to.  Tliat  these  drugs  destroy  the  toxic  intestinal 
alkaloids  is  a  well-known  chemical  fact — that  they  exert  a  most  favor- 
able influence  upon  the  course  of  typhoid  fever  is  admitted  by  all  who 
have  given  them  a  thorough  clinical  test. 

Tliymol. — The  best  of  these  medicinal  agents  is  thymol.  In  every 
case  in  which  I  have  employed  ^  this  drug  in  an  early  stage  of  the  dis- 
ease the  tongue  has  become  rapidly  clean  and  moist,  and  has  so  con- 
tinued ;  tympany  has  speedily  subsided  or  has  never  made  its  appear- 
ance ;  diarrhoea  has  diminished,  without  being  followed  by  const ij)at ion; 
there  has  been  no  delirium  ;  and,  finally,  the  temperature  has  gradually 
subsided  and  remained  within  moderate  bounds.  In  a  word,  my 
experience  has  convinced  me  that  the  typical  symptoms  of  typhoid 
lever  will  rarely  develop  if  thymol  is  administered  during  the  first  week 
of  the  disease.  The  virtues  of  thymol  are  explained  on  the  principle 
of  intestinal  antisepsis.  In  the  first  jdace,  its  antiseptic  power  is  four 
times  greater  than  that  of  carbolic  acid,  and  its  poisonous  effects  ten 
times  less.  Secondly,  it  is  so  insoluble  as  to  reach  the  small  intestine, 
and  there  exert  its  powerful  antiseptic  effect.  As  I  have  elsewhere 
stated,  the  fact  that  thymol  is  an  intestinal  disinfectant  is  proved  by 
the  disappearance  of  phenol  from  the  urine  of  those  to  whom  it  is 
administered.  This  substance  is  one  of  the  most  constant  products  of 
intestinal  decomposition,  and  is  eliminated  for  the  most  part  by  the 
urine,  where  it  is  found  even  in  health ;  and  experimental  therapeutists 
regard  its  amount  in  that  fluid  as  a  test  of  the  efficacy  of  an  intestinal 
antiseptic. 

Owing  to  its  insolubility  and  its  pungent,  burning  taste,  thymol 
nuist  be  given  in  pill  form.  There  are  theoretical  objections  to  pre- 
scribing pills  in  typhoid  fever,  but  practically  they  are  without  founda- 
tion, especially  if  the  pills  be  freshly  prepared.  The  best  excipient  for 
thymol  is  medicinal  soap.  As  to  the  dose,  I  have  never  given  more 
than  40  grains  in  twenty-four  hours — two  2|-grain  ])ills  every  three 
hours — and  usually  give  but  half  this  amount.  It  has,  however,  been 
^  Transactions  of  the  Association  of  American  Physicians,  1888. 
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given  with  perfect  safety  in  much  hirger  doses ;  for  example,  l)y  Bozzolo 
as  a  vermicide  in  cases  of  ankyhjstomiasis,  in  amounts  of  nearly  ten 
grammes  (3iiss)  daily.  In  prescribing  thymol  the  patient  should 
be  directed  to  swallow  several  mouthfuls  of  water  after  each  pill  to 
ensure  its  rapid  passage  through  the  fauces  and  oesophagus,  for  if 
arrested  in  these  parts  it  gives  rise  to  a  very  disagreeable  burnini: 
sensation.  This  is  the  only  precaution  to  be  observed  in  its  use,  but 
it  is  an  important  one.  I  prefer  prescribing  thymol  in  gelatin-coate<l 
pills,  provided  alcohol  is  not  taken  at  or  near  the  same  time,  for,  a- 
already  stated,  the  effect  of  alcohol  upon  gelatin  is  to  harden  and 
render  it  insoluble.' 

NaphthaUn. — This  is  another  intestinal  antiseptic  of  approved  value, 
for  the  use  of  which  in  tyj)h«jid  fever  we  are  indebted  to  Rossljach. 
whose  claim  that  it  has  an  abortive  effect  on  the  disease  has  been 
recently  supported  by  the  observations  of  Wolff  of  Philadelphia.^  The 
latter  recently  treated  100  consecutive  cases  with  naphthalin  at  thr 
German  Hospital,  with  a  mortality  of  10  per  cent.  Of  the  patients, 
56  were  males  and  44  females ;  their  average  age  was  24.7  years,  an<l 
the  mean  duration  of  the  febrile  period  was  24.4  days.  "  A  notal)!*- 
fact  is  that  in  the  100  patients  so  treated  16  cases  ran  an  abortivr 
course — /.  e.  they  defer vesced  before  the  end  of  tli.e  second  week." 
Although  there  were  10  deaths  in  this  series  of  cases,  AVolff  claims  that 
the  mortality  did  not,  in  reality,  represent  more  than  2  per  cent,  of" 
those  treated  with  naphthalin,  for  the  reasons  that  2  cases  were  coma- 
tose on  admission  and  died  three  days  later,  and  4  succnndjcd  to  com- 
plications— viz.  facial  erysipelas,  glosso-pharvngeal  paralysis,  acute 
pulmonary  phthisis,  and  heart  failure,  the  result  of  valvular  disease. 
"  Of  the  4  remaining  cases,  2  died  respectively  within  four  and  five  days 
after  admission,  never  having  responded  to  treatment."  Wolff  believt^ 
that  the  undoubted  antiseptic  effect  of  naphthalin  is  due  to  its  conver- 
sion into  naphthol  in  the  intestine.  This  chemical  change  is  suppose<l 
to  be  effected  by  the  agency  of  hydrogen  peroxide,  which  is  constantly 
present  in  the  small  intestines. 

Recent  researches  of  Sehrwald,^  however,  corroliorate  the  view  of 
Fischer,  that  the  disinfecting  power  of  naphtlialin  is  not  so  nuich  due 
to  the  solid  drug  as  to  the  gas  which  it  freely  evolves  at  the  body  tem- 
perature. 

The  dose  t)f  naphthalin,  like  that  of  thymol,  is  not  a  fixed  cpiantity. 
In  cases  of  intestinal  catarrh  Kraemer*  obtained  excellent  i-esults  with 

'  I  liavo  ri'cviitly  asivrtiiiiud  tliat  I>aC'ostn  I'lnplnvod  tliyinol  in  tlio  treatment  of 
tvplioid  fever  in  18S8,  preseriluni;  it  in  from  i  to  1  irniin  doses.  (See  Tmnsadions  of 
ilu-  C()lle(jt'  of  Phi/.tirldiiK  of  Pliilmhlpluo,  1882,  p.  2.S4. 1 

'  yhdkal  Xavs,  May  23,  l8'.tl.  -^  nalintr  klin.  Wochenschrijl,  1889. 

♦  IbkL,  Jan.  18,  1886. 
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<l;iily  (loses  of  1  graianu'(15  grains),  wlicivas  Wilcox  '  hclievcs  that 
failure  in  similar  cases  has  been  <lue  to  insufficient  closes,  and  declares 
tiie  administration  of  less  than  (50  grains  daily  to  i)C  a  "needless  waste 
of  a  very  good  medicine." 

During  the  use  of  naphthalin  the  urine  becomes  of  a  dark,  almost 
black,  color,  but  this  fact  is  of  no  evil  significance.  It  should,  how- 
ever, be  predicted  to  the  nurse  and  patient.  As  to  any  unpleasant 
effects  from  the  drug  itself,  these  are  almost  invariably  due  to  the  fact 
that  it  is  impure.  When  administered  with  ordinary  care  the  worst  that 
can  hapj)en  is  occasional  burning  pain  in  the  urinary  passages,  and  to 
refuse  to  employ  the  remedy  on  that  account  would  be,  to  quote  Ross- 
bach,  about  as  sensible  as  to  banish  iodine  and  ])otassium  iodide  from 
therapeutics  because  now  and  then  they  give  rise  to  acute  coryza  and 
palpitation  of  the  heart.  Naphthalin  may  be  given  in  powder  or  ea})- 
sule  or  suspended  in  mucilage,  Finely-groimd  coffee  is  a  good  vehicle 
when  it  is  prescribed  in  powder.  It  may  be  advantageously  prescril)ed 
in  starch  capsules,  with  a  little  oil  of  bergamot  to  conceal  the  unpleas- 
ant odor,  as  suggested  by  Wilcox  and  as  previously  employed  by 
Rossbach. 

Calomel. — At  the  ])resent  day  this  is  the  only  purgative  that  is 
given  with  the  object  of  producing  a  specific  effect  upon  the  course  of 
typhoid  fever.  For  this  purpose  it  is  usually  given  as  recommended 
by  Ijiebermeister — /.  e.  three  or  four  8-grain  doses  are  administered  in 
the  course  of  twenty-four  hours  and  at  an  early  period  of  the  disease, 
before  the  stage  of  intestinal  ulceration  has  been  reached.  The  effect 
of  this  medication  is,  naturally,  to  produce  free  purgation,  wliich,  how- 
ever, soon  subsides.  Calomel  is  not  contraindicated  by  the  presence  of 
diarrhoea.  Liebermeister's  statistics  demonstrate  that  calomel  exerts  a 
favorable  effect  upon  the  course  of  typhoid  fever,  lessens  its  duration, 
and  diminishes  its  mortality.  JNIost  of  those  who  prescribe  calomel  in 
tyjihoid  fever  probably  do  so  on  account  of  its  purgative  action,  by 
which  offending  material  is  expelled  from  the  intestine ;  while  others 
are  content  to  employ  it  because  it  has  been  empirically  proved  to  be 
beneficial.  Late  bacteriological  researches  have  enabled  us  to  give  a 
reason  for  our  faith  in  this  drug  by  proving  it  to  be  an  intestinal  anti- 
sej)tic.  A  series  of  experiments  performed  in  the  laboratory  of  Hoppe- 
Seyler  by  Wassilief  ^  demonstrated  calomel  to  be  both  antiseptic  and 
aseptic  in  its  action — /.  e.  it  not  only  prevents  the  development  of 
micro-organisms  in  culture  media,  but  flestroys  those  already  present. 
It  has,  however,  no  special  influence  upon  fermentations,  such  as  the 
digestive,  produced  by  the  action  of  unorganized  ferments  or  enzymes. 

Sehrwald  has  shown  that  calomel  and  naphthalin  do  not  destroy  the 

^  St.  LouU  Med.  and  Surf/.  Journal,  1887,  March. 
*  Zeitscbrijt  fiir  Physiologische  Chemie,  vol.  vi.,  1882. 
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same  microljes  in  the  intestine  of  typiioid  patients,  but  exhibit  (lecicle<l 
preferences  in  this  respect.  Xaphthalin  is  especially  inimical  to  the 
bacillus  of  El)erth,  while  the  other  fjecal  bacteria  are  attacked  by  calo- 
mel. The  inference,  especially  of  those  who,  like  Sehrwald,  regard 
typhoid  fever  as  due  to  a  mixed  infection,  is  that  both  of  these  drugs 
should  be  administered  as  early  as  possible  in  the  course  of  the  disease. 
Salol,  charcoal,  iodoform,  creasote,  iodine,  carbolic  acid,  sulpho- 
carbonated  water,  and  still  other  substances  have  been  used,  and,  it  is 
claimed,  with  benefit,  as  intestinal  antiseptics  in  typhoid  fever.  They 
are,  however,  in  my  opinion,  inferior  for  various  reasons  to  thymol, 
naphthalin,  and  calomel.  _Ad  intestinal  antiseptic,  according  to 
Bouchard — and  there  is  no  better  authority — ^niust  be ""iii7)re  or  less 
insoluble  and  exert  no  toxic  action  on  the  organism.  This  deffnItTon 
excludes  salol,  which  no  sooner  comes  in  contact  with  the  alkaline 
secretions  of  the  intestine  than  it  splits  into  carljolie  and  salicylic  acids, 
both  of  wliich  are  rapidly  al)sorbcd ;  as  well  as  all  the  other  substances 
last  mentioned,  except  charcoal,  which  to  produce  an  antiseptic  effect  in 
the  intestinal  contents  must  be  employed  in  practically  impossible 
doses. 

Mineral  Acids. — The  testimony  in  favor  of  the  beneficial  effect  of 
the  mineral  acids  is  decidedly  convincing,  and  is  in  strict  accord  with 
our  knowledge  of  the  digestive  function  and  its  febrile  derangements. 
The  well-known  antisej^tic  property  of  the  gastric  juice  is  probably 
whollv  due  to  hydrochloric  acid,  which  sul)stance  is  either  greatly 
diminished  or  entirely  absent  in  general  febrile  states  and  in  gastric 
catarrh.  Now,  in  typhoid  fever  we  frequently  have  a  combination  of 
fever  and  catarrh  of  the  stomach,  and  under  such  circumstances  the 
food  must  either  be  prcdigested  or  its  digestion  rendered  more  etlective 
bv  the  administration  of  hydrochloric  acid.  If  food  passes  from  the 
stomach  into  the  intestine  without  having  been  acted  upon  by  the  giis- 
tric  juice,  it  will  certainly  undergo  abnormal  fermentations.  These  may 
be  prevented  by  the  administration  of  HCl,  which,  therefore,  may 
be  regarded  as  an  indirect  intestinal  antisei)tic.  I  am  in  favor  of  the 
routine  administration  of  this  acid  in  typhoid  fever,  not  l)ecause  I 
believe  it  to  exert  any  specific  action  on  the  course  of  the  disease,  but 
solely  to  supply  a  defective  ingredient  of  the  gastric  juice. 

Turpentine. — This  substance,  at  one  time  much  employed  in  this 
countrv  in  the  treatment  of  typhoid  fever,  has  been  supplanted  iiy 
more  efllective  agents.  It  was  in  great  part  owing  to  the  impressive 
teachings  of  the  late  Professor  George  B.  Wiunl  that  tnrpi'ntine  ciune 
into  such  general  use  in  this  disease.  Wo(h1  believed  it  to  exert  a 
specific  effect  on  the  intestinal  ulcerations,  and  found  his  chief  iiuliea- 
tions  for  its  (Mn])lovment  in  a  dry  l)r(iwn  tongue  with  marked  aixlominal 
svmptoms.      In    a    case    })r(iperly    trt'ated    tVom    the    beginning    these 


MEDICLXAL    TJUJATMEyT.  311 

Hyiiiptoiiis  uiv  scarcely  ever  seen,  so  tliat,  admittiiiij:;  tlic  cnicaey  of  tiir- 
peiitiiie,  the  tieUl  of  its  action  should  he  very  limited. 

Nitrate  of  Silver. — Althoiiuh  this  (lrii<:;  has  not  been  jmtved  to  pos- 
sess an  antise[)tic  action  upon  the  intestinal  c(jiitents,  and,  on  account 
of  its  great  solubility  and  ready  decomposition,  must  he  excluded  from 
the  class  of  intestinal  antiseptics  as  defined  by  Bouchard,  it  has  been 
i^iven,  with  ai)pai-cnt  success,  to  accomplish  the  same  object  for  which 
those  asi'ents  have  been  so  successfully  administered.  One  of  the  first 
to  emplov  nitrate  of  silver  in  typhoid  fever  was  Joseph  Bell '  of  (Jlas- 
gow.  "  In  some  very  bad  cases,"  he  says,  "I  have  used  with  advan- 
tau'c  nitrate  of  silver,  in  doses  of  from  1  to  3  grains,  made  into  a  i)ill 
with  crumbs  of  bread,  and  given  every  six  or  eight  hom's."  He 
evidentlv  considers  this  treatment  to  partake  of  the  heroic  nature,  for 
he  continues:  "Such  patients  are  placed  in  a  desperate  condition,  and 
require  energetic  treatment  to  prevent  their  destruction."  Whether 
he  succeeded  in  preventing  it  does  not  appear.  Trousseau  employed 
nitrate  of  silver  in  tyi)lioid  fever  merely  to  combat  diarrhoea,  giving  it 
in  doses  of  1  centigramme  every  hour.  Probably  no  one  has  had  so 
large  an  experience  with  this  drug  in  typhoid  fever  as  Professor  Wil- 
liam Pepper  of  Philadelphia,  who  some  years  ago  treated  a  series  of  100 
consecutive  cases  without  a  death.  In  reply  to  my  inquiry  concerning 
these  cases.  Dr.  Pepper,  in  a  letter  dated  April  25,  1891,  has  kindly 
given  me  the  following  details:  "The  series  was  of  100  cases  treated 
in  private  practice,  and  there  was  not  a  single  death.  Most  of  the 
cases  were  seen  at  the  very  onset,  though  a  certain  proportion  were 
seen  in  consultation  after  the  disease  was  fully  established.  In  all 
cases  nitrate  of  silver  was  administered  from  the  earliest  moment  at 
which  the  nature  of  the  disease  was  suspected  until  the  entire  close  of 
the  process.  It  was  nearly  always  given  in  pill  form  and  in  doses  of 
one-fourth  and  one-fifth  grain.  If  there  was  diarrhoea  a  small  dose  of 
opium  was  combined,  and  if  the  bow^els  were  quiet  or  disposed  to  be 
constipated  a  small  dose  of  belladonna  was  substituted.  Absolute  rest 
and  strictly  liquid  diet  were  insisted  upon.  These  constitute  the  staple 
of  the  treatment.  In  certain  cases  alcohol,  quinine,  turpentine,  or  car- 
bonate of  ammonium  were  given  to  meet  special  indications.  High 
temperature  was  relieved  by  occasional  large  doses  of  quinine  or  by 
cool  sponging.  The  series  extended  over  a  considerable  period,  and 
many  of  the  cases  were  of  great  severity." 

In  a  later  communication  Dr.  Pepper  says :  "  I  have  been  so  fully 
convinced  of  the  value  of  nitrate  of  silver  as  a  constant  element  in 
treatment  of  typhoid  fever  that  it  has  for  many  years  been  my  invari- 
able practice  to  employ  it  from  the  earliest  hour  that  I  see  a  case  in 
which  there  is  even  a  suspicion  that  it  will  prove  to  be  one  of  that  dis- 
'  Glojicjow  Medical  Journal,  vols,  vii.,  viii.,  and  ix.,  1860. 
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ease.  I  coiitinne  its  u.-o  throughout  the  entire  conr.-e  of  the  ea.-e.  It 
is  very  rarely  that  I  abandon  it.  I  do  not  hesitate  to  associate  wiili  it 
any  other  remedy  as  indications  may  require.  I  can  say  with  confi- 
dence tliat  I  liave  never  hjst  a  case  of  typhoid  fever  in  private  practice, 
^vhere  I  have  been  called  at  the  beginning  of  the  disease,  since  I  have 
adopted  this  treatment.  This  statement  covers  a  period  of  at  least  ten 
years,  and  of  course  refers  to  a  very  large  number  of  cases,  although 
I  am  sorry  to  say  I  have  allowed  myself  to  be  drawn  into  so  many 
collateral  matters  that  I  have  been  prevented  from  keeping  pro}>er 
records." 

It  will,  of  course,  be  observed  that  this  remarkable  success  was 
achieved  in  private  practice,  and  that  Dr.  Pepper  makes  no  allusion  to 
his  hospital  cases,  which  during  the  period  referred  to  must  have  been 
verv  numerous.  Still,  making  all  allowance  for  the  great  advantages  of 
early  treatment  and  previously  good  physical  ccmdition,  which  are  tlie 
chief  characteristics  distinguishing  private  from  hospital  cases,  it  must 
be  admitted  that  his  favorable  results  are  largely  due  to  the  hygienic, 
dietetic,  and  medicinal  treatment  to  which  his  patients  were  subjected. 

Alcohol  is  no  longer  given  as  a  matter  of  routine  in  typhoid  fever, 
but  only  to  meet  special  indications,  which,  as  a  rule,  do  not  arise 
before  the  end  of  the  second  week.  The  previous  habits  and  age  of 
the  patient  are  the  chief  factors  in  determining  whether  alcohol  is  to  be 
given  or  not.  Most  persons  under  thirty  years  of  age,  previously  tem- 
perate, if  placed  under  proper  treatment  duiing  the  first  week  will  d<> 
better  without  alcohol.  The  previously  intemjierate  require  decided 
doses  of  alcohol  from  the  start,  which  must  be  increased,  as  a  rule,  a> 
the  disease  progresses.  Patients  over  forty  years  of  age,  of  previously 
tcnqierate  habits,  will  generally  be  benefited  by  a  moderate  amount  of 
Mine  or  whiskey  during  the  entire  course  of  the  disease.  By  a  ''  mod- 
erate amount "  I  mean  about  three  ounces  of  whiskey — half  au  ounce 
every  four  hours — during  the  twenty-four  hours.  In  all  cases  attendeil 
with  marked  nervous  symptoms,  such  as  low,  muttering  deliriun),  sub- 
sultus  tendinum,  and  restlessness,  alcohol  should  be  tentatively  ])re- 
.«cril)cd,  and  continued  or  not  in  accordance  with  its  eftects.  If  the 
patient  becomes  more  tranquil  under  its  use,  and  especially  if  the  pulse, 
previously  ra])id,  soft,  and  dicrotic,  gains  in  volume,  strength,  antl 
tension,  and  loses  in  frequency,  its  action  is  undoubteiUy  l)eneficia!. 
Xo  rule  tniiversally  applicable  can  be  formulateil  with  reference  to  the 
administration  of  alcohol  in  typhoid  fever,  although  it  seems  to  exert 
its  favorable  eftects  more  fre»iucntly  when  the  skin  is  moist,  or  even 
*'  Icakv,"  than  when  it  is  hot  and  dry.  It  matters  little  in  what  form 
the  alcohol  be  administerwl,  although  I  have  a  preference  for  good. 
sound  whiskey.  AVhen  there  is  a  decidtil  tendency  to  looseness  of  the 
bowels  a  wine  rich  in  tannin  should  be  substitute<.l  for  the  whiskev. 
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Treatment  of  Complications. 

The  principal  (Mim|)Iicati<tiis  ul"  lyphoid  lever  are  referable  to  the 
<liu:estive  svstein,  and  inchido  excessive  diarrhoea,  tympany,  intestinal 
liM'inniTliaue,  and  perCnration  ol"  the  bowel. 

A  moderate  diarrheea  need  not  be  interlered  with.  l>y  "moderate," 
as  here  emjdoyed,  I  mean  from  three  to  six  gruej-  or  mush-like  stools  in 
the  twentv-four  hours.  If  tiie  nnndjer  exceeds  six,  and  especially  if 
the  disehari^es  become  watery,  measures  to  contnjl  them  should  be\ 
adopted.  Among  the  most  efficacious  means  for  this  purpose  are  ' 
opium  suppositories,  acetate  of  lead,  gallic  acid,  nitrate  of  silver, 
sidphate  of  copper,  and  salicylate  of  bismuth.  Of  these  drugs  I 
have  found  the  last  in  5-grain  ]K)wders  every  three  hours  decidedly 
the  best,  and  this  I  attribute  to  its  well-marked  antiseptic  pn^jierties. 

I  have  not  seen,  in  my  own  practice,  a  case  of  ty]ihoid  fever  with 
excessive  meteorism  for  several  years.  When,  however,  this  complica- 
tion has  been  allowed  to  supervene,  it  may  best  be  treated  by  the  a])j)li- 
cation  of  coUl  compresses  to  the  abdomen,  and  by  charcoal  and  alcoholic 
.stimulants  internally.  These  failing,  an  enema  of  cold  water  may  induce 
contraction  of  the  intestinal  parietes  at  the  same  time  as  it  mechanically 
dislodges  and  expels  some  of  the  accumulated  gas.  As  a  last  I'csort  a 
rectal  tube  may  be  carefully  inserted  and  pushed  uj)\vard  as  far  as 
possible. 

Intestinal  haemorrhage  is  best  combated  by  the  administration  of 
ergot,  both  j)er  os  and  hypodermically,  and  also  by  the  application  of 
ice-cold  compresses  to  the  abdomen.  While  extract  of  ergot  is  given 
hypodermically,  astringents,  such  as  acetate  of  lead  and  gallic  acid, 
may  be  given  by  the  mouth.  At  the  same  time,  all  warm  drinks 
should  be  withheld,  and  absolute  bodily  rest  maintained. 

Perforation  of  the  bowel  calls  for  the  use  of  large  doses  of  opium, 
after  the  plan  originally  advocated  by  the  late  Professor  Alonzo  Clark 
of  New  York.  There  is  no  rule  as  to  dose,  the  drug  being  pushed  to 
the  point  of  tolerance.  A  grain  of  opium,  or  its  equivalent  in  mor- 
phine, may  be  given  every  hour  until  the  respirations  are  decidedly 
reduced  in  frequency ;  for  example,  to  twelve  per  minute  or  even 
lower.  At  the  same  time,  all  nourishment  is  withheld  except  Avater, 
and  this  only  in  the  shape  of  small  pieces  of  ice  occasionally.  In  case 
of  recovery  the  bowels  should  be  kept  cojifined  for  a  week  or  more 
after  the  symptoms  have  subsided.  The  only  authenticated  recoveries 
from  perforation  of  which  I  have  any  knowledge  were  treated  with 
opium.  Laparotomy  for  this  accident  is,  I  believe,  useless.  I  am 
hardly  prepared  to  call  it  unjustifiable,  but  I  believe  the  chances  of 
recovery,  slight  as  thev  are,  are  greater  under  purely  medical  treat- 
ment. Besides,  there  is  always  the  possibility  of  a  mistake  in  diagn<  p-i-, 
for  peritonitis  arising  in  the  course  of  typhoid  fever  may  be  due  to 
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other  ('allocs  than  intestinal  perforation  ;  for  example,  to  direet  extension 
of  inflammation  from  the  base  of  an  ulcer,  to  hsemorrhagic  infarction  of 
spleen  or  kidney,  or  to  luptnre  of  a  softened  mesenteric  gland.  The 
peritonitis  resulting  from  such  accidents  has  doubtless  been  frequently 
attributed  to  perforation  <jf  the  intestine. 

Hypostatic  congestion  of  the  lungs  is  the  most  frequent  complica- 
tion of  typhoid  fever,  and  is  due  to  the  combined  influence  of  a  weak 
circulation  and  a  recumbent  posture.  It  is  l)est  avoided  ijy  frequently 
changing  the  position  of  the  patient,  so  that  his  decubitus  shall  be,  on 
the  whole,  rather  lateral  than  dorsal.  Deep  respirations,  such  as  are 
taken  in  cold  baths  on  the  first  shock  of  entering  them,  as  well  as  those 
induced  by  cold  sponging,  are  the  hesX.  prophylactic  and  curative  agents 
as  regards  this  condition.  In  addition,  the  strength  of  the  circulation 
should  be  maintainal  by  stimulants  judiciously  employed,  as  well  as 
by  strychnine,  which,  in  doses  of  from  ^  to  ^^  grain  three  or  more 
times  daily,  is  an   excellent  cardiac  and   respiratory  t(jnic. 

Pneumonia  or  pleurisy  occurring  in  the  course  of  typhoid  fever  I 
regard  as  intercurrent  affections  rather  than  complications.  Their 
treatment  under  these  circumstances  demands  more  strongly  than  usual 
the  judicious  use  of  stimulants  and  the  avoidance  of  depressing  meas- 
ures, among  which  I  include  blisters. 

The  complications  involving  the  circulatory  system  are  cardiac 
weakness,  luemorrhage,  and  thrombosis.  The  strength  of  the  heart's 
action  is  best  indicated  by  the  duration,  the  pitch,  and  the  intensity  of 
the  first  sound.  When  the  two  sounds  of  the  hcajrt^  closelv_^eseiuble 
each  other — /.  c.  when  the  duration  of  the  first  sound  is  shortened  and  its 
pitch  raided — -it  i- c\-iilciit  tliat  it-  -irciiutli  i-  t'ailiii'j.  luil  w  lictlii-r  fr^'Mi 
the  mere  strain  of  long-continued  over-exertion  or  trom  granular 
degeneration  of  its  fibres  is  not  always  easy  to  determine.  If  after 
a  few  doses  of  stimulants  the  normal  relation  of  the  two  sounds  is 
restored,  the  condition  is  probably  chiefly  due  to  fatigue  ;  if,  however, 
the  heart's  action  continues  rapid  and  feeble  after  the  use  of  stimulants, 
and  especially  if  there  is  little  difference  in  the  character  v"f  the  two 
sounds,  it  is  highly  probable  that  some  degeneration  of  iis  muscular 
fibres  has  occurred.  This  condition  is  completely  rei'overeil  from  with 
time,  although  it  may  manifest  itself  by  undue  cardiac  irritability  for 
months  after  recovery.  It  is  claimeil,  and  with  apparent  justicv,  that 
cardiac  and  other  parenchymatous  degenerations  are  preventiHl  by  a 
properly-conducted  antipyretic  treatment. 

The  most  constant  form  of  luvmorrhage  is  epistaxis,  which  is  l>est 
ciMitrolled  by  the  application  of  ice-cold  compresses  to  the  bridge  of  the 
nose  and  forehead,  and  by  injecting  astringent  substanws  into  the  nares. 
A  solution  of  alum  or  tannin  is  usually  etfii-acious,  and  excellent  results 
have  been  ol)taine<l    by  the  injivtion  »»f  ]»ure  lemon-juice.     Internally 
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or  livixtdeniiically,  or<j^ot  uiay  he  ^ivoii  at  the  .saino  tiino.  These  inca.s- 
iiivs  taihnt;;,  the  posterior  nares  may  he  taiin)onnecl,  hut  it  is  extremely 
rare  for  this  dernier  ressort  to  he  necessary. 

Thromhosis,  hke  pneumonia,  is  rather  an  intercurrent  affection  than 
;i  true  comphcatittn.  Like  the  puhnonary  congestion,  it  is  caused  hy 
the  shiggish  state  of"  the  circuhition,  and  therefore  requires  the  same 
propliyhixis.  It  is  Hmited,  as  a  rule,  to  the  large  veins  of  tl)e  lower 
extremities,  and  is  much  more  common  on  the  left  side  than  on  the 
right.  This  is  explained  by  the  fact  that  the  lefl  common  iliac  vein  is 
crossed,  and  presumahly  compressed,  by  the  right  common  iliac  artery. 
Thrombosis  is  a  late  accident,  not  appearing  before  the  third  or  fourth 
week,  or,  more  commonly  still,  during  convalescence.  Its  treatment 
consists  in  absolute  rest  and  hot  fomentations,  followed,  when  pain  and 
tenderness  have  subsided,  by  bandaging.  It  is  completely  recovered 
from,  as  a  rule,  but  the  danger  of  the  detachment  of  a  fragment  of 
clot  and  its  embolic  obstruction  of  the  pulmonary  artery  is  always 
present  in  the  early  stages  of  the  affection. 

Parotitis  is  treated  on  general  surgical  principles.  It  is  believed  by 
Striimpell  that  this  accident  may  be  prevented  by  careful  and  repeated 
cleansing  and  disinfection  of  the  mouth,  from  which  cavity  he  believes 
the  germs  of  inflammation  and  suppuration  find  their  way  along  Steno's 
duct  to  the  parotid  gland. 

Mental  disturbances  occasionally  manifest  themselves  during  con- 
valescence, and  may  persist  for  an  indefinite  period,  although  their 
duration  is,  as  a  rule,  not  more  than  one  month.  It  is  very  rarely  the 
case  that  the  derangement  lasts  longer  than  three  mouths.  Complete 
restoration  to  mental  health  is  the  rule  in  these  cases. 

I  say  nothing  about  the  management  of  bed-sores,  because  their 
existence  is  proof  positive  of  defective  medicinal  treatment  and  careless 
nursing.  A  bed-sore  has  no  legitimate  place  in  the  clinical  history  of 
tyjihoid  fever.  It  is  neither  a  complication  nor  an  intercurrent  affec- 
tion :  it  is  a  blunder. 

Management  op  the  Stage  of  Convalescence. 
Peter  has  said  that  the  convalescent  stage  of  typhoid  fever  may 
almost  be  regarded  as  a  disease  by  itself — "  presq'une  seconde  mala- 
die ; "  and,  so  far  as  its  management  is  concerned,  this  is  undoubtedly 
true.  It  is  at  this  time  that  the  patient,  beginning  once  more  to  feel 
himself  "  his  own  master,"  is  himself  mastered  by  the  imperious 
demands  of  appetite.  In  a  hospital  with  well-trained  nurses  the 
management  of  this  stage  is  a  comparatively  simple  matter,  but  in 
private  practice,  where  the  physician  has  so  often  to  deal  w-ith  the 
indulged  and  the  self-indulgent,  his  tact  and  patience  may  be  tried 
to  their  utmost. 
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The  stage  of  convalescence  may  Ik-  said  to  have  fairly  l>egun  when 
the  evening  teraperatnre  has  reached  the  normal  point  for  two  succes- 
sive days,  the  morning  temperature  being  also  normal.  Even  before 
I  this  ])eriod  the  jxitient  may  have  been  clamorous  for  solid  f<jod,  receiv- 
ing instead  nothing  but  "fair  words,"  wiiich  are  proverbially  insufficient 
articles  of  diet.  The  time  has  now  arrived  when  the  diet  of  a  healthy 
man  is  to  be  gradually  resumed.  In  addition  to  the  milk,  which  still 
constitutes  the  staple  article  of  diet,  a  poached  or  soft-boiletl  egg  may 
be  allowed  for  breakfast  and  a  little  milk-toast  for  supper.  The  next 
day  the  egg  may  be  repeated  in  the  morning,  some  chicken-broth,  thick- 
ened with  well-boiled  rice,  given  for  dinner,  and  some  corn  starch  for 
supjjer.  The  patient,  if  all  has  gone  well,  is  now  perfectly  ravenous, 
and  the  third  day  may  combine  the  Qgg  and  milk-toast  at  breakfast, 
and  be  allowed  the  soft  parts  of  six  or  eight  oysters  at  dinner,  with 
the  addition  of  a  glass  of  sherry  or  half  a  tumbler  of  ale.  In  the 
evening  the  inevital)le  milk-toast  is  repeated,  and  between  these  meal- 
milk  may  be  taken  ad  (ibifnvi.  A  little  boiled  chicken  may  be  adde*! 
next  day  or  a  sweetbread,  and  thus  by  degrees  the  approaches  are  made 
toward  the  much-wished-for  mutton  chop,  beefsteak,  and  mashed  jvita- 
toes.  The  latter  articles,  however,  should  not  l)e  permitted  until  the 
temperature  has  remained  normal  for  about  ten  days,  the  interim  hav- 
ing been  filled  up  with  chicken,  fish,  sweetbread,  partridge,  and  eggs  in 
various  culinary  forms. 

As  to  the  time  of  sitting  up,  it  is  a  safe  rule  to  keep  the  ])atient  in 
bed  for  a  week  after  the  temperature  has  reached  and  remained  at  the 
normal  point. 

During  the  first  three  weeks  of  convalescence — and  even  much  later 
when  the  attack  has  been  unusually  severe — the  temperature  and  cir- 
culation of  the  patient  are  characterized  by  great  instal)ility.  Even 
the  act  of  digesting  solid  food  at  first  causes  the  temperature  to  rise. 
I  have  repeatedly  ol)served  this  fcbris  carnis,  as  it  has  been  called,  and 
I  would  suggest  that  it  be  called  fcbris  cibi,  as  solid  food  of  any  kind 
may  occasion  it  in  the  first  week  of  convalescence. 

The  patient  is  also  extremely  emotional  at  this  ]>eri(Kl,  and  thcrefovf 
all  news  of  an  exciting  character  should  i)e  witlilu>ld  from  him  as  lonu 
as  jwssible.  Every  day  of  trancjuillity  l)rings  him  greater  strength  to 
bear  the  inevitable  burdens  of  life. 

Convalescence  is  often  jiromoted  hv  stinudauts,  even  in  cases  where 
tluy  have  not  been  administered  during  the  i'ever.  A  glass  of  bur- 
gundy, or,  better  still  if  relisluHl,  a  mug  of  ]^ass's  ale  or  Guinness'.- 
stout,  is  one  of  the  best  of  tonics  at  this  time.  A  eonvalesivnt  from 
tvplioid  lever  is  always  auiemic.  The  condition  ol'  the  bhuxl  is  similar 
to  thai  which  obtains  in  chlorosis,  but  this  does  not  necessarily  imply 
that  th(>  deficient  hiemoiilobin  is  to  be  restoral  l)v  the  administration 
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of  iron.  If  tlic  (li^rstit)ii  is  pMxl  the  patu-nt  will  soon  assimilate  all 
the  iron  he  needs  from  the  beef  and  mutton  he  is  devouring.  If  the 
anteniia  continues,  a  change  from  the  city  to  seashore  or  mountain 
should  he  advised,  and  may  he  combined  with  the  use  of  iron  inter- 
nallv.  A  ferruginous  mineral  water  is  the  best  vehicle  for  iron  under 
these  circumstances. 

I  have  made  no  reference  to  the  luimerous  affections  that  have  been 
described  as  "sequelse"  of  typiioid  fever,  nor  do  I  intend  to  do  so, 
because  the  majority  of  them  have  nothing  to  do  with  the  so-called 
primary  disease,  except  that  they  follow  it.  It  is  undoubtedly  the  fact 
that  the  convalescent  stage  of  typhoid  fever  is  one  of  great  physical 
susceptibility.  The  exemption  from  one  infectious  disease  that  has 
been  conferred  ujion  the  patient  is  at  the  price  of  a  temporary  increased 
liability  to  other  affections. 

In  concluding  this  article,  which  I  have  limited  to  a  description  of 
the  principal  methods  now  in  vogue  in  the  treatment  of  typhoid  fever, 
I  can  heartily  indorse  the  (quotation  with  which  Dujardin-Beaumetz 
ends  his  chapter  on  the  same  subject :  "  The  best  treatment  of  typhoid 
fever  is  a  good  physician."^ 
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TYPHUS  FEVER. 

By    MANUEL   DOMIXGUEZ,   M.  D. 


Typpius,  petechial  fever,  or  tahnrdillo  as  it  is  commonly  callefl  in 
Mexico,  is  a  contagious  febrile  disease,  endemic  over  nearly  all  the 
country,  with  exacerbations  of  an  epidemic  form  occurring  at  the 
beginning  of  summer  and  in  winter;  a  disease  that  gives  to  the  per- 
son attacked  l)y  it  a  probable  future  immunity  ;  tliat  is  develope<l  with 
some  symptoms  similar  to  those  observed  in  typhoid  fever,  and  in 
every  way  identical  with  those  exhibited  by  the  contagious  shi]>-  «jr 
jail-fever  of  the  English,  but  the  essential  cause  of  which  is  entirely 
unknown. 

I  call  this  fever  contagious,  contrary  to  the  o]>inion  entertaintnl  in- 
many  of  my  colleagues,  who  absolutely  deny  it  that  character;  and  t<i 
that  of  others,  who,  while  admitting  the  classical  distinction  l)etween 
infection  and  contagion,  place  it  only  among  infectious  diseases,  or,  at 
most,  regard  it  as  infecto-contagious.  In  my  opinion,  contagion  is 
characterized  by  the  transmission  from  one  organism  to  another  of  a 
special  miasm.  This  organic  element  has  the  proj)ei1;y  of  thriving  in 
the  new  field,  of  multiplying  itself,  of  giving  rise  to  the  same  disease 
of  which  it  is  the  characteristic  germ,  and  of  never  losing  this  power 
of  self-transmissibility.  On  the  other  hand,  infection  consists  in  the 
absorption  of  a  miasmatic  agent  which  lives,  develops,  and  dies  in  the 
new  organism  to  which  it  has  been  transmitted.  Bearing  this  distinc- 
tion in  mind,  typhus  fever  and  allied  affections  may  properly  bo  placoil 
among  contagious  diseases,  while  intermittent  fevers,  for  example,  may 
be  classed  among  the  infectious  disorders. 

Having  said  that  typhus  is  endemic  throughout  Mexico,  I  will  fur- 
ther state  that  its  spwial  habitat  is  in  that  region  of  the  ctiuntrv  known 
as  the  Central  Tableland.  In  regard  to  this  ]>oint  M.  Jounlanet  has 
asserted  before  the  Mexican  Academy  of  Mtnlicine  that  iuphoid  fever, 
and  not  fi/pJiH.<!,  is  the  disorder  most  commonly  observt^l  in  Yucatan, 
the  most  prominent  sympt(»iiis  luMug  those  of  a  severe  diarrhoea  and 
other  intestinal  lesions  ;  that  the  same  may  be  said  of  the  fever  cxvur- 
ring  in  the  statt-  of  Tabasco  and  aliMig  the  C(Kist  of  the  Gulf  of  ^Texico  : 
and  that,  in  his  opinion,  all  those  towns  situatixl  on  the  sea-level  prob- 
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:il)ly  mir.<e  tlic  same  nfU'ctinn.  In  support  of  tlii.s  idea  the  (listiii^uislicd 
ohscrver  just  iiK'ntioiicd  added  that  "typhus  fever,  in  the  eastern  por- 
tion of  the  eonntrv,  only  reached  as  far  as  Orizaba,  witliout  even  peue- 
ti-atintr  Vera  Cruz,"  ])ointinir  to  tlie  curious  fact  that  "  the  two  types  of 
fehrile  disorders  most  eoninion  in  this  part  of  the  world,  typlius  and 
yellow  fever,  each  exercise  a  power  over  a  certain  territory,  one  never 
invading:  the  dominion  of  the  other." 

Be  this  as  it  may,  1  will  allinn  that  over  its  own  territorial  domin- 
ions typhus  fever  occurs  in  the  country  as  well  as  in  the  large  towns, 
and  in  the  rural  districts  surrounded  by  the  j)urest  air  as  well  as  in  the 
filthy  alleys  of  the  most  uncleanly  city. 

Typhus  fever  in  the  Mexico  of  to-day  is  not  of  modern  oriirin. 
There  is  no  doubt  that  the  ancient  cjiideniic  called  by  the  Mexican 
Indians  "■  matlazathmdl,^^  and  which  produced  such  terrible  ravages 
during  the  years  1546,  1576,  and  1736,  was  cansed  by  no  other  disease 
than  petechial  fever  of  an  entero-hiemorrhagic  form.  According  to 
Torqnenuida,  800,000  Indians  succumbed  to  the  disease  in  1546,  this 
figure  being  increased  to  2,000,000  during  the  year  1576.  From  those 
remote  periods  to  the  present  time  the  frequent  transmissions  from  one 
oriranism  to  another  have  diminished  greatlv  the  virulence  of  the  con- 
tagion.  Even  in  its  periodical  exacerbations,  during  which  the  fever 
assumes  an  epidemic  form  of  a  greater  or  less  severity,  the  mortality  is 
comparatively  small.  During  the  e})idemic  of  1812  the  mortality  was 
60  per  cent.,  which,  added  to  political  convulsions,  produced  a  high 
death-rate  among  the  inhabitants.  In  the  years  1813,  1814,  1823, 
and  1839  even  the  relative  recrudescences  of  typhns  fev^er  produced 
great  alarm  in  all  classes  of  society,  notwithstanding  the  fact  that  the 
nnml)er  of  deaths  had  already  largely  diminished.  At  present  the 
endemic  form  of  the  disease,  occurring  at  the  seasons  previously 
referred  to  in  this  article,  has  a  mortality  varying  from  20  to  25 
jicr  cent,  among  those  attacked  by  it,  including  persons  of  all  ages 
and  sexes,  and  one  of  from  50  to  60  per  cent,  when  the  disorder  takes 
an  epidemic  course.  I  may  here  mention  that  the  mortality  is  always 
greater  among  the  higher  classes  of  society,  and  it  seems  as  if  the 
scourge  were  a  sworn  enemy  of  civilization. 

The  germ  peculiar  to  this  disease  is  yet' to  be  discovered.  Not- 
withstanding the  earnest  studies  and  profound  researches  of  many 
ot  our  most  eminent  investigators,  the  true  nature  of  the  cause  of  the 
fever  remains  at  the  present  time  entirely  nnknowu.  There  undoubt- 
edly exists  a  special  miasm  ;  but  is  this  the  result  of  organic  animal 
decomposition  ?  or,  as  ]Montano  believes,  is  it  the  same  micro-organism 
that  causes  the  different  types  of  intermittent  fever?  The  existence 
of  many  well-authenticated  cases  of  spontaneous  tyjihus  fever  op]ioses 
both  theories,  while  there  are  other  cases  still  in  which  it  is  impossible 
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to  attribute  the  disease  to  any  cause.  It  is  not  rare  to  meet  witli 
healthy  individuals,  of  previously  sober  habits  and  faithful  observer- 
of  the  strictest  rules  of  hygiene,  suffering  with  typhus  fever,  in  whom 
the  terrible  disease  plays  havoc,  exhibiting  in  the  most  severe  form  all 
its  characteristic  symptoms  and  signs. 

Among  the  predisposing  causes  of  typhus  fever  may  be  mentioned 
— 1.  Insolation,  especially  when  the  individual  exposed  has  allowed 
damp  clothing  to  dry  on  his  body ;  2.  Indigestion,  in  which  case  the 
presence  of  the  disease  may  be  attributed  to  an  auto-infection.  3.  Over- 
crowding of  people  in  close  apartments  vitiated  with  a  foul  atmosphere  ; 
4.  Impure  drinking-water;  5.  Decom])osed  food;  6.  Cadaveric  emana- 
tions ;  7.  Miasms  originating  in  Miiter-closcts,  cess-pools,  or  other 
similar  sources. 

All  these  causes  give  rise  to  typhus  fever,  but  if  it  is  remembered 
that  in  many  instances  persons  exposed  to  them  remain  free  from  the 
disease,  it  may  be  held,  reasoning  a  priori,  that  a  certain  predisposition 
peculiar  to  the  individual  organism  is  absolutely  necessary  for  the  devel- 
opment of  the  special  typhus  germ. 

In  Mexico  the  indigenous  race,  ill-fed  and  almost  nude,  uncleanly 
from  lack  of  education,  subject  to  the  direst  poverty  and  a  hard-w^trk- 
ing-life,  exposed  almost  constantly  to  the  inclemency  of  the  weather,  or 
obliged  to  inhabit  small,  badly-ventilated,  damp,  and  pestilent  huts, — 
such  a  race,  I  repeat,  has  lost  its  robust  physique  and  vigor  of  old,  and 
degenerated  into  a  people  of  a  feeble  constitution,  so  that  they  are 
adapted  to  the  ravages  of  all  infectious  disorders. 

Typhus  fever,  as  I  have  already  remarked,  ean  be  transmitted  by 
direct  or  indirect  contagion — that  is,  by  personal  contact — through  the 
medium  of  the  different  secretions,  such  as  the  breath,  the  sweat,  and 
the  foeces,  or  throuah  the  clothing  and  the  surroundino:  air.  This 
transmissibility  is  not  to  be  compared  to  that  of  other  zymotic  disorders, 
such  as  measles,  scarlet  fever,  and  small-pox,  but  there  is  no  doubt 
that  typhus  fever  occurs  similarly,  if  we  notice  the  many  cases 
reported  in  our  medical  literature.  This  mode  of  transmission,  how- 
ever, is  denied  by  certain  biassed  observers  in  whose  opinion  evideiux- 
itself  has  no  weight. 

With  a  few  variations  typhus  fever  has  the  following  onset  :  A  more 
or  less  intense  chill,  assuming  at  times  an  intermittent  form  ;  great 
j)hysical  ilcj)ression,  accompanied  with  general  malaise;  supraorbital 
cephalalgia,  usually  lasting  to  the  end  of  the  second  week  ;  stupefaction 
and  vertigo ;  a  more  or  less  pronounce*l  anorexia  ;  wakeful  sleep  ;  and 
an  abrupt  elevation  of  temperature,  which  is  always  increaseil  t«.»ward 
evening.  Sometimes  there  are  nausea  and  vomiting,  and  pain  over  tin 
abdomen  is  fre<|uently  complaintHl  of.  In  the  majority  o'L  cases  epis- 
taxis  is  present,  and  generally  appears  on  the  third  day  after  the  infection. 
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'I'licsc  sij^iis  i'xliil)it  a  (licidcdly  progressive  course,  but  neither  their 
Mitcnsitv  nor  their  persistence  is  sutticicut  to  characterize  the  disease 
under  consideration.  On  the  fifth  (hiy  after  the  invasion,  niark'ed  by 
tlie  initial  chill,  the  ju'cidiar  typical  ernjilion  appears.  This  eruption 
may  be  considered  as  an  tniecpiivocal,  pathognonionie  sign  of  the  dis- 
order. From  this  moment,  which  may  properly  be  looked  upon  as  the 
period  of  effervescence,  the  train  of  symptoms  may  be  described  as 
follows  :  Stupid  expression  of  the  face  ;  marked  injection  of  the  con- 
junctiva ;  a  frecjuent  pulse,  ranging  from  100  to  120  per  minute  ;  a 
dry,  .burning  skin,  with  a  surface  temperature  of  from  40°  to  41°  C. 
(104°  to  106°  Fahr.) ;  a  broad,  whitish,  and  decidedly  dry  tongue  ; 
ringing  of  the  ears  and  deafness  ;  constipation  (diavrhrea  in  exceptional 
cases),  and  a  concentrated  urine  diminished  in  amount ;  mental  wan- 
dering or  total  indifference  of  the  patient  toward  everything  that  sur- 
rounds him  ;  painful  spots  over  the  abdomen,  and  on  the  epigastrium 
the  existence  of  the  characteristic  eruption  in  the  form  of  petechise. 
These  petechia?  were  by  Jimenez  likened  to  flea-bites,  from  which  they 
may  be  differentiated,  however,  by  the  absence  of  the  central  ha'inor- 
rhagic  point  produced  by  the  insect,  and  by  being  slightly  elevated. 
This  eruption  may  properly  be  compared  to  that  of  rubeola.  The  spots 
momentarily  disappear  on  pressure ;  from  the  third  to  the  fourth  day 
they  are  transformed  into  true  petechise,  and  persist  from  the  sixth  to 
the  tenth  day.  From  the  hypogastrium,  on  which  this  exanthema 
first  appears,  the  eruption  gradually  spreads  over  the  body,  Avith 
the  exception  of  the  face,  the  palms  of  the  hand,  and  the  soles  of  the 
feet,  becoming  more  and  more  confluent,  and  finally  taking  the  form 
of  irregular  patches.  Pari  passu  with  the  appearance  of  this  eruption, 
there  is  exhaled  by  the  patient  a  special  characteristic  odor — an  odor 
which  my  great  teacher,  Jimenez,  was  in  the  habit  of  comparing  to  that 
given  off  by  the  domestic  mouse.  That  observer  considered  this 
peculiar  odor  of  paramount  importance,  as  he  was  never  able  to  perceive 
it  in  those  fevers  which  accidentally  assume  the  typhoid  form. 

This  train  of  symptoms  increases  in  severity  from  day  to  day. 
The  lips  and  the  teeth  in  the  course  of  time  are  covered  Avith  sordes ; 
the  tongue,  which  acquires  a  cylindrical  shlipe,  appears  dry  and  is 
covered  by  a  brownish  coat.  The  meteorism  caused  by  inertia  or 
])aralysis  of  the  intestines  increases,  and  the  constipation  becomes  more 
pronounced.  The  expulsion  of  urine  is  involuntary  or  the  liquid  is 
entirely  retained,  the  bladder  becoming  enormously  distended.  The 
epistaxis,  which  may  at  times  be  overlooked,  is  present,  and  often  so 
abundant  as  to  require  tamponing  of  the  nasal  fossae.  The  petechise, 
signs  of  capillary  hfemorrhage,  and  produced  by  the  blood  in  a  state 
of  decomposition,  are  now  found  in  different  parts  of  the  body,  espe- 
cially on  the  trunk.  The  temperature  is  high,  39°  to  41°  C.  (102° 
Vol.  II.— 21 
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to  104°  Fahr.),  with  a  slight  morning  descent.  The  frequency  of  X\v 
pulse  ranges  from  100  to  140  per  minute.  Then  there  comes  delirium. 
S(jmetimes  of  a  tranquil  character,  marked  by  a  slight  disturbance  ot 
intellectiou;  at  other  times  it  is  exalted,  furious,  simulating  an  acute 
attack  of  mania,  revealing  a  clear  perversion  of  the  cerebro-spinul 
functions.  This  ataxic  form  of  typhus  fever  is  the  most  dangerous, 
producing  the  greatest  mimber  of  deaths,  these  being  usually  [)recede<l 
by  a  profound  coma.  The  most  conmion  form  of  the  disease,  however, 
is  the  adynamic  type,  occurring  ordinarily  in  old  people  and  debilitated 
adults.  It  is  characterized  by  profound  collapse,  a  compressil)le  ])ul.se, 
the  frequency  of  which  bears  no  relation  to  the  temperature.  Tiiese 
symptoms  are  followed  by  certain  ataxic  movements,  dependent,  how- 
ever, on  the  adynamic  condition  of  the  patient,  and  by  a  perceptible 
coldness  of  the  surface  of  the  body,  which  is  progressive  till  the 
occurrence  of  death. 

In  children  typhus  fever  exhibits  a  .special  form.  It  is  usually 
characterized  by  a  period  of  invasion,  in  which  the  following  symp- 
tomatology is  noticed  :  cephalalgia,  more  or  less  elevation  of  tempera- 
ture, and  complete  prostration.  In  the  second  period,  or  tiiat  of  effer- 
vescence, the  eruption  is  temporary,  presenting  a  discrete  form,  but 
sometimes  it  is  totally  absent.  In  the  second  week  a  frank  con- 
valescence, without  complications,  sets  in. 

In  adults,  even  if  ataxic  phenomena  sliould  appear  during  the 
course  of  the  second  week,  typhus  fever  has  a  tendency  to  assume 
the  adynamic  form,  and  death  often  occurs  on  the  disapjiearance  of 
the  fever — at  a  time,  indeed,  when  it  is  expected  that  convalescence 
should  begin. 

As  is  the  ca.se  with  the  enteric  fever  of  Europe,  in  Mexico  ty]ilui< 
fever  is  frequently  complicated  with  pulmonary  congestion — a  condition 
which  lacks  the  importance  and  severity  pertaining  to  that  of  the  first- 
named  disorder.  Tiicrc  is  sufficient  reason  for  the  belief  that  this  con- 
gestion in  typhus  is  wholly  hypostatic,  owing  to  the  tendency  of  patients 
to  assume  the  dorsal  posture. 

In  typhus  fever,  it  is  safe  to  assert,  con.^tipation  is  the  rule,  but  thi- 
does  not  entirely  exclude  the  existence,  at  times,  of  diarrhiwi,  especially 
during  the  last  stages  of  the  disease,  when  the  evacuations  bcivmr 
involuntary. 

A  very  rapid  pulse  is  an  imfavorable  .^^yniptom.  Jimenez  used 
to  ,siy  that  "  there  is  no  wor.^^e  augury,  in  the  advaiuvd  |hmm(k1  of  x\\v 
disease,  than  a  concentrntiHl  pul.^e,  the  frequency  of  which  giv»'s  to  the 
beating  artery  under  the  Huger  the  character  of  a  soft  and  loo.'^e  cord 
in  continuous  vibration." 

In  fatal  cases  delirium  is  freciuent,  but  this  is  ab.-icnt  in  the  benign 
form  of  the  di.sorder.      It   i<  worthv  o{  note  that  this  delirium   is  not 
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genera  I  ly  of  a  wild  nature.  Wlien  .spoken  to  under  .such  eireunistanccs 
the  patient  will  answer  intelli»;ently,  as  if  mind  and  'judgment  were  in 
a  normal  .state.  The  delirium  and  .subsequent  coma  are  sometime.s 
a('comj)anied  with  .spasms.  If  the.se  spasms  continue  and  become  gen- 
eralized, they  point  to  a  fatal  termination. 

The  gurgling  .sound  in  the  right  iliac  fo.s.sa,  so  frequently  ob.served 
in  typhoid  fever,  is  extremely  rare  in  ty})hus;  it  is  only  noticed  when 
the  patient  is  purged  or  when  diarrhoea  is  present.  In  such  cases  this 
gurgling  .sound  is  oKserved  not  only  in  the  right  iliac  fo.ssa,  but  also  in 
other  regicms  of  the  abdomen  ;  which  clearly  shows  that  it  is  produced 
by  the  conflict,  so  to  speak,  between  the  liquids  and  gases  contained  in  a 
tube  that  has  for  some  reason  or  other  lo.st  its  physiological  tonicity. 
The  symptom  should  by  no  means  be  considered  as  pertaining  to 
typhus  fever.  The  eruptive  spots  are  so  frequent  and  apj)ear  in  such 
great  numbers  that  the  designation  of  petechial  fever,  given  to  the  dis- 
ease by  many  authors,  is  not  a  misnomer.  The  eruption,  it  is  true,  is 
ab.sent  in  some  cases.  Thus  in  1886,  Liebermann  ob.served  in  Mexico 
instances  of  this  nature,  and  such  he  pronounced  cases  of  abortive 
typhus.  My  friend.  Dr.  Ollogui  of  San  Juan  del  Rio,  has  made  sim- 
ilar observations.  This  fact,  nevertheless,  in  no  way  diminishes  the 
<liagnostic  value  of  the  typical  eruption.  When  this  sign  lacks  at  the 
beginning  the  exanthematous  character  of  the  typical  roseola,  but,  on 
the  contrary,  presents  the  petechial  form,  the  prognosis  of  the  disea.se 
is  unfavorable. 

Not  uncommonly  there  occur  in  typhus  fever  gangrenous  eschars 
of  the  skin,  especially  at  the  points  of  mo.st  constant  pressure,  but 
these  accidents  are  less  frequent  than  in  typhoid  fever.  A  more  seri- 
ous accident,  and  one  more  frequently  met  with  in  typhus  than  in 
enteric  fever,  is  gangrene  of  the  abdomen,  and  of  the  vulva  in  Avomen, 
])roduced  by  arterial  and  venous  thrombi  resulting  from  an  extremely 
im])overished  condition  of  the  blood. 

During  the  course  of  the  disease  the  catamenial  period  may  come 
before  its  proper  time ;  sometimes  it  appears  as  a  critical  phenomenon. 
In  pregnant  women  typhus  fever  is  apt  to  produce  abortion  or  induce 
premature  labor,  which  are  dangerous  accidents. 

Perforation  of  the  intestines,  the  subsequent  peritonitis,  and  alvine 
hoeraorrhages  are  unknown  in  typhus  fever. 

The  ordinary  duration  of  typhus  fever  is  fourteen  days ;  it  rarely 
goes  beyond  the  tAventieth  or  twenty-fifth  day.  The  difference  is 
noticeable  when  compared  Avith  the  enteric  fever  of  Europe,  the  dura- 
tion of  which  is  at  least  thirty  days.  If  our  disease  passes  from  the 
second  to  the  third  week  without  amelioration  of  the  symptoms,  the 
prognosis  is  exceedingly  unfavorable.  In  the  fatal  types  of  the  di.s- 
order  death  takes  place  during  the  course  of  the  second  week. 
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Typhus  fever,  whatever  the  form  in  wliieh  it  apjiears,  is  always  a 
serious  disease.  Even  in  the  most  benign  types  accidents  are  apt  to 
occur  tliat  compromise  the  life  of  the  patient.  It  is  fcjr  this  rca-son 
that  the  prognosis  should  always  be  guarded. 

The  train  of  symptoms  already  described,  and  the  pathological 
lesions  which  are  found  post-mortem,  are  sufficient  to  make  of  typhu- 
fever  an  affection  distinct  from  follicular  enteritis.  I  hold  that  there 
is  a  certain  relationship  between  the  two  disorders,  but  tiie  Mexican 
tabardiUo  appears  to  be  more  closely  allied  to  the  ti/ph  us  fever  of  Etlin- 
burgh. 

Escobedo  and  Jecker  in  the  early  history  of  our  National  School  of 
Medicine,  and  later  on  our  eminent  Jimenez,  Hidalgo  y  Carpio,  Eher- 
raann,  Jourdanet,  my  colleague  Carmona  y  Valle,  and  others,  all  accept 
the  dilference  between  the  two  diseases,  but  these  authors  are  not  con- 
cordant in  explaining  the  difference.  Thus  Jourdanet  took  into  con- 
sideration the  various  meteorological  conditions  of  the  localities  in 
which  the  infection  originated ;  Jimenez  laid  stress  on  the  ge<jgraph- 
ical  differences  between  the  continents.  Some  writers  have  pointed 
to  the  distinct  character  of  the  races,  while  still  another  class  of  autiiors 
have  attributed  to  each  of  the  two  diseases  a  particular  germ  as  tlu- 
cause. 

Without  wishing  to  place  myself  on  record  in  regard  to  the  charac- 
ter of  the  miasm,  whether  it  be  the  same  for  the  two  diseases  or  a  dis- 
tinct one  for  each,  I  am,  however,  inclined  to  believe  in  the  latter, 
basing  this  belief  on  the  fact  that  both  affections  coexist  in  our  soil. 
This  would  not  be  the  case  if  one  and  the  same  })athogcnic  germ  were 
simply  modified  by  our  peculiar  climate  or  by  the  idiosyncrasies  of  the 
individual  economy  receiving  it.  Again,  a  person  once  attacketl  i)v 
our  tabardiUo  does  not  remain  exempt  from  an  attack  of  typhoid  fever 
and  vice  versa. 

Finally,  I  will  state,  in  sujiport  of  the  duality  refej*red  to,  that  the 
difference  between  the  two  pyrexias  is  noticeable  from  the  onset  of  the 
symptoms.  In  typhus  fever  the  invasion  is  violent,  marked  by  a  chill : 
in  typhoid  there  is  no  chill,  as  a  general  rule,  and  the  ]u-odronuc  periixl 
is  prolonged.  In  this  latter  affection  diarrluea  is  the  rule,  while  the 
former  is  characterized  by  constipation.  Tyjihus  fever  lasts  commonly 
two  weeks  ;  typhoid  fever  goes  bey(Mid  the  thirtieth  and  frci^uently 
reaches  the  fortieth  day.  In  tahardilh  convalesivnce  makes  it- 
api)earance  in  a  rn])i(l  manner,  while  in  its  homologue  it  comes  by 
lysis.  The  cutaneous  eruj>tion  is  the  most  ])rominent  sign  of  typhus 
fever;  in  typhoid  fever  all  other  signs  are  subordinate  in  importance 
to  the  peculiar  lesion  of  the  intestinal  follicles. 

As  tyjihus  fever  is  a  highly  contagious  disease,  the  miasmatic  germ 
of  which  is  reatlily  transmitteil  frcnn  one  person  to  another  through  the 
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iitiii(isj)li(Tc',  the  secretions  and  excretions,  the  clothing,  etc.,  it  is  ahso- 
hitcly  necessary,  in  the  first  j)hice,  to  isolate  the  patient  and  place  him 
nnder  the  hest  hygienic  conditions  as  regards  ventilation  and  cleanli- 
ness. It  is  at  the  same  time  advisalde  to  make  free  use  of  disinfect- 
ants. Curat iye  measures  lune  been  as  yaried  as  the  different  theories 
proposed  regarding  tiie  origin  of  a  disorder  unknown  in  its  very  essence. 
At  one  time  the  method  of  ]*>ro\yn,  ^yhich  consisted  in  the  administra- 
tion of  analeptic;  agents  or  inyigorating  tonics,  served  only  to  oyercro\yd 
I  he  grayeyards.  It  was  followed  by  the  still  more  terrible  depletory 
medication  of  Broussais.  This  so-called  founder  of  the  Physiological 
Sch(')()l  laid  a  great  deal  of  stress  upon  the  intestinal  lesions  character- 
istic of  typhoid  fever.  Our  own  practitioners  of  those  times,  incapable 
of  understanding  or  appreciating  the  diiference  in  the  essential  patho- 
logical changes  between  the  two  diseases,  typhus  and  typhoid,  and  con- 
sidering, besides,  the  ataxic  form  of  tahardillo  as  an  active  hyperremia 
or  inflammation  of  the  nerve-centres,  adopted  with  unbounded  faith 
and  enthusiasm  the  therapeutic  plan  of  the  illustrious  medical  reformer. 
General  and  local  bloodletting,  a  vesicant  and  evacuating  treatment, 
united  to  the  severest  diet,  became  then  the  remedial  system  universally 
adopted  in  the  management  of  the  disease  in  question.  The  day  came, 
however,  in  which  the  eminent  physician  Manuel  Carpio,  by  combat- 
ing energetically  and  successfully  the  therapeutic  absurdity  referred, to, 
i-endcred  a  great  service  to  sutfering  humanity.  This  great  man  intro- 
<lucc(l  and  advised  an  eyacuating  and  sudorific  medication — a  practice 
which  became  generalized  during  several  years,  but  was  afterward  con- 
verted, unfortunately,  into  a  routine  system. 

The  general  plan  observed  to-day  in  the  treatment  of  typhus  fever 
is  that  proposed  by  Hidalgo  y  Carpio,  and  called  by  this  observer  the 
"  rational  expectant  treatment."  This  method  consists  in  combating 
the  symptoms  as  they  appear,  being  especially  careful  in  keeping  up 
the  strength  of  the  patient,  in  order  to  render  him  capable  of  success- 
fully resisting  the  natural  evolution  of  the  pyretic  disorder.  In  fact, 
typhus  fever  is  at  present  unknown  in  its  cause,  and  is,  besides,  such 
an  insidious  foe  that  it  is  not  always  advisable  to  use  against  it  the 
same  weapon ;  on  the  contrary,  the  weapons  employed  should  be 
changed  according  to  the  manifestations  exhibited  by  the  disease. 
The  evacuating  method  has  the  following  indications :  The  catarrh 
of  the  stomach,  which  is  frequently  observed  in  many  cases  at  the 
beginning  of  the  affection,  should  be  managed  by  emetics,  especially 
by  i]iecacuanha,  which  is  an  innocent  drug  and  does  not  depress  the 
strength  of  the  patient.  Constipation  and  meteorism  can  be  relieved 
by  means  of  the  mechanical  and  saline  purgatives,  as  these  produce 
no  irritation  of  the  bowels  and  only  give  rise  to  a  moderate  amount 
of  intestinal  action. 
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The  ataxic  phenomena  require  the  action  of  the  depresso-motors. 
These  agents  consist  of  the  antispasmodics,  such  as  valerian,  musk,  and 
the  bromides  of  potassium,  sodium,  and  ammonium. 

For  all  adynamic  symptoms  no  better  remedies  than  tonics  can  be 
used.  Among  these  may  be  mentioned  quinine  and  nux  vomica,  the 
diffusible  stimulants,  such  as  alcohol,  which  should  be  given  in  small 
doses,  and  the  various  wines. 

In  the  special  mauagement  of  hyperpyrexia  antipyretic  mea-^ures 
are  employed.  These  may  consist  in  the  application  of  tepid-  or  cold- 
water  baths,  and  of  those  general  lotions  and  certain  medicinal  agents 
the  chief  action  of  which  (like  antipyrine,  for  instance)  is  to  reduce  an 
elevated  bodily  temperature.  If  the  fever  occurs  in  the  form  of  inter- 
mittent exacerbations,  the  salts  of  quinine  are  to  be  preferred,  as  their 
effects  are  both  antiphlogistic  and  antiperiodic. 

To  render  still  more  clear  the  therapeutic  indications  so  briefly 
stated,  the  following  points  are  to  be  borne  in  mind :  Contrary  to 
the  belief  of  previous  observers,  who  made  the  use  of  purgatives  a 
routine  practice,  these  agents  have  no  special  depurative  action  upon 
the  economy.  Such  medicaments  are  employed  simply  to  remove  the 
existing  constipation  and  to  relieve  meteorism,  and  as  derivatives  for 
certain  accidental  pathological  processes  (such  as  cerebral  congestion), 
and,  finally,  to  avoid  the  auto-infection  to  which  the  patient  is  exposed 
owing  to  the  absorption  of  the  alvine  discharges  retained  for  a  long 
time  within  the  intestinal  tract. 

The  tepid-  or  cold-water  baths  and  the  general  rubbing  of  the  body 
by  means  of  a  sponge  act  as  powerful  depressors  of  calorification.  In 
many  cases  these  measures  have  given  surprisingly  good  results.  The 
thermometer,  it  is  perhaps  needless  to  say,  should  indicate  the  proper 
time  for  the  application  and  duration  of  the  bath.  Those  who  sys- 
tematically use  cold  water  in  the  treatment  of  typhus  fever  keep  the 
patient  in  the  bath-tub  until  the  thermometrical  column  begins  to 
descend.  He  is  then  placed  between  sheets.  If  after  this  procedure 
the  temperature  rises,  the  patient  is  again  submerged.  If  necessary 
this  is  repeated  again  and  again  until  the  abnormal  bodily  heat  is 
subdued.^  This  method,  barbarous  though  it  may  seem,  and  extreiuely 
trying  to  those  applying  it,  has  nevertheless  given,  I  repeat,  most 
excellent  results,  especially  in  those  towns — like  the  city  of  Morelia, 
for  instance — where  it  is  very  commonly  put  into  practice.  I  myself 
have  never  been  in  favor  of  this  form  of  treatment,  and  much  loss 
to-day  when  we  have  other  tiierapcutic  means  with  wiiich  to  kivp 
down  the  fever;  but  I  verily  believe  that  in  those  cases  in  which  the 
hyjH'rpyrexia  is  accom|)nnied  with  excitement  and  delirinm  no  l^etter 
measure  can  be  employed  than  the  }>rolongcd  tepid-water  batli.  lu  the 
'  See  article  on  Ilydrothenipy,  p.  453,  Vol.  I.  of  this  System. 
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a<lvii;iiiiic  llii'iii  of  (lie  (li>r;i-c,  liowcvcr,  siidi  Icitlis  arc  fontraindicjitcd, 
III  tlifsc  rases  tonics  and  stinuilants  readily  ward  oil"  a  fatal  tenniiia- 
tii)n.  Then,  aii:;ain,  jiood  wines,  (|iiinine,  einnanion-water,  and  the  pre- 
parations of"  stryehnine  are  useful  wea[)ons  to  be  euij)loyed  in  the  hope 
of  obtaining  a  complete  and  brilliant  recovery. 

JNIv  own  plan  of  treating  typhus  fever,  which  I  have  been  in 
the  habit  of  using  for  several  years,  does  not  differ  greatly  from  the 
one  just  described  and  at  present  in  vogue  by  the  large  majority  of 
Mexican  physicians.  In  the  fraidv  and  Ijenign  type  of  the  disorder  I 
generally  employ  the  expectant  treatment,  giving  slightly  acidulated 
drinks  in  order  to  mitigate  thirst  directly  and  indirectly  to  aid  diges- 
tion. I  use,  besides,  mouth-washes  made  up  of  some  alkaline  solution. 
I  likewise  employ  cold-water  enemata  of  a  decoctitjn  of  Illesehram 
(lehyrantha,  a  preparation  known  commonly  by  our  lower  classes  as 
tidugu is  ijcpetla,  with  the  object  of  clearing  out  the  intestines.  I  pre- 
scribe, then,  a  light  diet  consisting  of  eggs,  milk,  tea,  and  meat,  being 
careful  not  to  overload  the  stomach,  with  the  view  to  keeping  up,  as  far 
as  possible,  the  strength  of  the  patient,  and  in  the  endeavor  to  avoid 
the  delirium  from  inanition  not  unfrequently  observed  during  con- 
valescence. 

In  the  ataxic  form  of  typhus  fever,  in  which  there  are  high  fever 
and  continued  excitement,  I  resort  to  the  application  of  the  tepid  bath, 
more  or  less  prolonged,  and  I  administer  every  half  hour  7  grains 
of  antipyrine,  the  full  effects  of  which  must  be  carefully  watched  by 
the  aid  of  the  thermometer. 

If,  however,  the  disease  shows  a  tendency  to  assume  an  adynamic 
type,  I  prescribe,  from  the  start,  wine  of  cinchona,  frequently  repeated 
according  to  the  requirements  of  the  individual  case,  or  else  I  have 
recourse  to  the  use  of  the  tincture  of  nux  vomica  by  itself  or  in  com- 
bination with  the  wine.  If  profound  prostration  or  collapse  super- 
venes, as  is  often  seen  in  senile  cases,  sulphate  of  strychnine  hypoder- 
mically  administered  is  the  remedy  to  be  employed.  To  this  may 
be  added  dry  frictions  or  rubbing  of  the  body  with  alcoholic  prepa- 
rations, and  the  administration  also  of  nutritious  enemata. 

I  can  highly  recommend  this  method  of  treatment,  having  derived 
from  it  great  service ;  but  I  must  here  state,  to  my  sorrow^,  that  often 
in  typhus  fever  the  best  plan  of  treatment  fails  completely  in  prevent- 
ing a  fatal  issue.  Typhus  fever  is  a  treacherous  disease,  and  often, 
even  during  a  mild  attack,  the  patient  succumbs  suddenly  to  one  or 
another  unforeseen  accident. 


MALARIAL  DISEASES  AND  DENGUE. 

By  GEORGE   DOCK,   M.  D. 


On  the  Mode  of  Action  of  Quinine. 

OxE  of  the  characteristics  of  malarial  diseases,  and  the  most 
important  to  the  therapeutist,  is  their  susceptibility  to  cinchoua  or  its 
active  principles.  For  this  reason  it  will  be  useful  to  consider  the  so- 
called  specific  treatment  at  length  before  taking  up  in  detail  the  rational 
treatment  of  the  various  forms  of  malaria  recognized  clinically. 

Until  within  a  few  years  a  discussion  of  the  action  of  cinchona  or 
its  alkaloids  in  a  practical  treatise  would  have  been  unprofitable. 
Owing  to  tiie  erroneous  theories  of  the  pathology  of  malaria  then  prev- 
alent, the  best  explanation  that  could  be  made  was  that  "  quinine  is  an 
antiporiodic,  and  nothing  more." 

Now,  however,  we  have  a  pretty  accurate  knowledge  of  the  cause, 
and  are  bescinnino;  to  learn  something  of  the  nature,  of  the  diseases  in 
question.  jMoreover,  we  are  able  to  recognize  positively,  as  malarial, 
diseases  which  were  until  recently  obscure  in  tiieir  pathology  and  diag- 
nosis, and  as  positively  to  exclude  others  heretofore  included  under  that 
too  comprehensive  term.  For  these  reasons  it  is  im|)ortant  that  we  gain 
as  clear  an  idea  as  possible  of  the  mode  of  action  of  quinine,  so  as  to 
use  with  skill  and  understanding  that  remarkable  remedy,  which 
becomes  more  valuable  in  proportion  as  it  is  tested. 

The  modern  explanation  of  the  antimalarial  action  of  quinine  is 
substantially  that  advanced  by  Binz  more  than  twenty  years  ago.  That 
is,  that  it  depends  on  a  poisonous  influence  over  the  protoplasm  of  the 
organisms  which  cause  the  disease ;  in  a  word,  that  it  is  an  antipani- 
sitic. 

We  know  now  that  the  various  phenomena  o^  malaria  are  caused 
by  organisms  existing  in  the  blood  in  such  cases,  first  described  by 
Laverau,^  but  most  commonly  known  by  tiie  luunc  given  by  Marchia- 
fava  and  Celli* — PlasiiKvJiiiin  malaria'.  These  organisms  belong  to 
the  Protozoa,  the  lowest  animal  beings.  Their  exact  classification  is 
not  yet  possible,  but  in    their  vital   manifestation   they   resemble  the 

^  Da  PaludUiu)'  cl  de  SDn  HcmntozMiire,  ISiU. 

-  S^e  Celli  and  (luarnieri,  Forti-chrittc  dcr  Mnl..  1SS;\  Nos.  14  aiid  15,  for  ilotoiu^' 
of  the  name. 
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tiiiiiiadn,  the  s])or()Z(>:i,  and  allied  lorins.  In  tlii'  MixrI,  and  fur  the 
most  part  in  the  rod-blood  corpnsclcs,  they  carry  on  a  cyclical  exist- 
ence, l)eginnin<;  as  sporo-like  bodies,  and  going  on  throngh  an  anine- 
l)oid  to  a  segmenting,  reprodnctive  stage.  AVe  know  from  the  observa- 
tions of  Golgi,  abundantly  confirmed,  that  there  is  a  close  connection 
l)et\veen  certain  phases  of  the  development  of  the  parasites  and  the 
periodic  processes  in  the  aifected  individual.  Some  of  the  morbid 
changes  in  malaria  are  traceable  to  a  direct  action  of  the  parasites. 
Such  are  the  destruction  of  red-blood  corpuscles  and  pigment-forma- 
tion. Others,  not  so  easily  studied,  are  probably  brought  al)out 
through  the  agency  of  the  nervous  system. 

When  an  individual  ^ith  malarial  fever  recovers,  either  sponta- 
neously or  under  the  influence  of  remedies,  the  following  changes 
regarding  the  parasites  take  place :  The  amoeboid  or  actively-growing 
forms  disappear  from  the  peripheral  blood,  and  only  large  forms,  with 
a  few  of  the  smallest,  are  left.  Among  the  last  to  disappear  are  the 
flagellate  bodies  (the  crescentic  forms  not  being  considered,  as  they  are 
neither  constant  nor  essential),  and  although  it  is  not  certain,  as  held 
by  some,  that  these  represent  purely  cadaveric  changes,  they,  as  well 
as  the  large  non-flagellate  free  bodies,  are  prone  to  exhibit  changes 
unmistakably  related  to  their  dissolution.  Neither  these  nor  the  small 
forms  reach  the  later  stages  in  the  event  we  are  now  considering. 

In  sj)ontaneous  or  natural  recovery  we  assume  that  the  tissues  or 
fluids,  or  both,  of  the  host  have  overcome  the  parasites,  or  that  the 
latter  have  been  killed  by  their  own  metabolic  products.  Some  or  all 
of  these  processes  must  take  place  with  the  maturing  of  each  genera- 
tion of  the  organisms,  or,  as  Plehn  has  pointed  out,^  as  the  parasites 
increase  from  ten-  to  fifteen-fold,  the  individual  would  be  overcome  in 
a  few  paroxysms — all  cases  of  malarial  infection  would  rapidly  become 
pernicious.  Though  the  theory  of  Metschnikoff  is  not  held  by  all  M'ho 
have  made  a  study  of  malaria,  it  is  certain  that  the  organisms  are  taken 
up  by  phagocytes — not  only  by  certain  of  the  circulating  leucocytes, 
but  by  others,  and  very  largely  by  cells  in  the  sj)lenic  and  hepatic 
capillaries,  the  bone-marrow,  etc.  In  the  latter  organs,  in  fatal  cases, 
we  find  large  numbers  of  parasites,  in  various  stages  of  development  in 
the  rod-blood  corpuscles,  in  the  cells  in  question.  It  seems  rational  to 
look  on  this  as  simply  an  exaggeration  of  a  physiological  process.  The 
investigations  of  Quincke  show  us  that  red-blood  corjDUscles  which  are 
about  to  end  their  existence  easily  fall  a  prey  to  the  cells  mentioned. 
Whether  the  still  active  and  potent  parasites  are  overcome  by  the 
phagocytes,  or  whether,  having  been  weakened  by  chemical  sub- 
stances, tliey  are  taken  up  as  so  much  foreign  matter,  at  all  events 
they  disappear. 

^  Aet.  u  klin.  Malariu-Studien,  Berlin,  1890. 
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If  the  removal  is  not  complete,  and  a  sufficient  number  grow  and 
reach  the  reproductive  period,  the  host  will  have  another  paroxysm, 
the  severity  of  which,  within  certain  limits,  will  be  in  proportion  to 
the  number  of  organisms.  If  none  are  left,  there  will  be  no  i)ar- 
oxysm.  If  only  a  few  remain,  they  may  be  disposed  of  l^efore  they 
have  time  to  reproduce  in  sufficient  numbers  to  set  up  anew  tin- 
phenomena  of  ague.  Yet  even  when  all  traces  of  the  parasites  havi- 
been  lost  for  a  time,  they  may  still  exist  in  a  condition  and  in  a  pai-t 
of  the  body  we  do  not  know,  though  we  have  reason  to  look  on  thf 
spleen  as  the  depot.  We  know  from  experience  that  at  periods  asually 
of  one  week,  but  sometimes  much  longer,  these  latent  forms  may  again 
assume  the  active  condition. 

In  the  cessation  of  malarial  paroxysms  under  the  influence  of  drugs 
some  act,  we  may  suppose,  simply  by  increasing  the  natural  resistance 
of  the  body.  In  this  way  the  so-called  tonics  and  some  drugs  which 
strongly  effect  the  nervous  system  may  act,  and  as  quinine  has  both 
these  actions,  being  in  small  doses  a  tonic,  in  larger  doses  an  excitant, 
it  is  not  strange  that  its  action  has  been  explained  in  the  same  way. 
When  we  consider,  however,  the  certainty  and  rapidity  of  its  action, 
and  remember  that  the  disease  formerly  known  as  the  opprobrium 
medicorum  is  through  it  the  one  most  amenable  to  treatment,  we  arc 
forced  to  abandon  that  explanation.  We  are  therefore  led  to  consider 
the  theory  of  Binz,  already  mentioned — viz.  that  the  drug  acts  directly 
on  the  cause  of  the  disease. 

If  a  drop  of  quinine  solution  be  added  to  a  drop  of  blood  contain- 
ing the  Plasmodium,  the  characteristic  motions  of  the  organisms  cease, 
and  the  organisms  themselves  assume  a  cadaveric  appearance  (Laveran). 
It  may  be  objected  that  in  this  method  of  experimentation  the  influence 
on  the  organisms  is  not  a  simple  one,  the  blood  being  acte<I  on  by  the 
solution  chemically  and  mechanically.  Experiments  on  the  isolato<l 
organisms  being  out  of  the  question,  we  cannot  bring  more  direct 
demonstration.  There  is,  however,  a  legitimate  analogy  close  at 
hand. 

Binz  long  ago  showed  that  quinine  has  a  marked  influence  on  pro- 
toplasm. In  his  earliest  experiments  he  showed  that  in  a  dilution  of 
1  :  20,000  it  killed  infusoria — paramecium — signs  of  paralysis  appearing 
within  tive  minutes  after  the  organisms  were  exposeil  to  the  poison,  and 
complete  dissolution  in  two  hours.  A  remarkable  fact  was  brought  out 
in  tiiese  investigations  ;  that  is,  that  quinine  was  more  active  than  such 
poisons  as  salicin,  morphine,  and  strychnine.  (Quinine  was  also  fonnd 
to  be  poisonous  to  smaller  monads,  killing  them  as  rapidly  in  dilution^ 
of  1  :  60  as  did  corrosive  sublimate  in  the  strength  of  1  :  ISO.' 

The  action  of  (luinine  on  animal  c(^)ntractile  protoplasm  was  tlemon- 
'  Bin/.,  Ccntrabl. /.  d.  vied.  Wi.<s.,  18(57,  p.  305. 
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stratrd  by  nuiiiy  otlier  investigators,  and  Darwin  showed  it  to  obtain 
witli   v(\<;('tabl('  pr()t()]>lasni   in  his    Ix'antilnl   experiments  on  Droseni 

The  nature  of  this  aetion  of  quinine,  or  tlie  mode  in  whieh  it  is 
brought  about,  is  not  so  elear.  (Quinine  depriv^es  protophism  of  the 
power  of  absorbing  oxygen,  forming,  aceording  to  Rossbach,  a  combina- 
tion less  easily  oxidizaljle  than  either  substance  alone.  Whatever  be  the 
true  explanation,  the  fact  remains  that  certain  organisms  are  strongly 
and  injurit)usly  aifectcd  by  quinine,  even  in  small  quantities  ;  and 
although  we  cannot  assume  that  the  Plasmodium  malariae  is  identical  in 
its  vital  characteristics  with  the  organisms  experimented  on,  we  have  no 
reason,  on  the  other  hand,  for  believing  it  to  differ  essentially  in  its 
reaction  to  such  an  agent  as  quinine. 

A  peculiarity  of  the  problem  of  rendering  the  parasites  harmless  is 
that  they  exist,  so  far  at  least  as  the  active  forms  are  concerned,  in  the 
blood-vessels.  As  quinine  circulates  in  the  latter,  the  dilution  in  which 
it  comes  in  contact  with  the  organisms  is  not  so  high  as  would  appear 
at  first  thought,  and  the  task  simpler  than  if  the  organisms  were  to  be 
reached  only  through  the  juice-canals.  The  medium  to  be  poisoned  is 
not  the  whole  body,  but  only  the  blood-mass. 

Five  grains  of  quinine,  circulating  in  the  blood  of  a  man  of  average 
size,  represents  a  dilution,  in  round  numbers,  of  1  :  16,000  ;  which  is 
stronger,  it  will  be  remembered,  than  that  with  which  Binz  paralyzed 
colpoda  in  five  minutes. 

The  absorption  of  quinine  takes  place  rapidly  under  ordinary  cir- 
cumstances. Kerner  found  it  in  the  urine  in  fifteen  minutes  when 
given  by  the  month  to  healthy  men.^  Baccelli  ^  found  that  excretion 
began  in  twenty-four  minutes  when  the  drug  was  given  by  the  mouth, 
but  in  fifteen  minutes  when  injected  under  the  skin  or  in  a  vein  in 
patients  with  malarial  fever.  Carofolo,^  using  0.25  gramme,  found 
quinine  in  the  urine  in  eleven  minutes  after  giving  it  by  entero- 
clyster,  and  after  fifteen  minutes  by  subcutaneous  injection.  Al- 
though excretion  begins  early,  as  shown  by^  these  experiments,  it 
goes  on  slowly.  Baccelli  found  traces  up  to  twenty-two  hours  after 
intravenous  injections  of  1  gramme,  and  as  late  as  thirty-two,  or 
even  forty-eight,  hours  when  given  hypodermically.  These  results, 
which  agree  with  those  of  Binz  and  Kerner,*  show  that  the  time 
required  for  excretion  is  not  much  affected  by  the  method  of  adminis- 
tration, and  from  Carofolo's  experiments  it  seems  that  this  time  depends 
largely  on  the  quantity  given,  one-fourth  of  a  gramme  being  finally 
excreted  in  about  six  hours.     Baccelli  agrees  with  the  statement  of 

'  Imectiroroiis  Plants.  ^  Arch,  fiir  Physiologic,  1870. 

'  Berliner  klin.  Wochenschr.,  1890,  p.  489.         *  P  Morgagni,  Nov.-Dec,  1884,  735. 

*  Real-Ennjclopcedie,  2  Aufl.  Bd.  iv.,  art.  "  Cliinarind." 
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Manassoin,  strengthened  by  the  experiments  of  Welitsehkowski/  that 
the  existenee  of  fever  retards  the  exeretion  of  quinine.  We  seem 
entitled  to  believe,  from  all  these  investigations,  that  a  considerabl'- 
]iro|)<»rtion  of  quinine  which  is  absorbed  circulates  for  a  compar- 
atively long  time  with  the  blood. 

From  what  has  been  said  regarding  the  natural  cure  of  malaria,  it 
is  clear,  a  priori,  that  a  highly  poisonous  solution  is  not  necessary  tn 
check  the  paroxysms  of  the  disease.  All  that  is  required  is  a  solution 
of  sufficient  strength  to  inhibit  the  growth  of  the  organisms,  when  they 
will  l)ecome  the  prey  of  the  phagocytes.  It  has  been  shown  l)y  the 
careful  observations  of  Plehn  and  Baccelli  that  in  their  various  stage> 
the  parasites  vary  greatly  in  their  resistance  to  quinine,  and  that  thi- 
phase  in  which  they  are  most  sensitive  is  the  amoeboid  one,  which 
occurs,  clinically,  between  the  paroxysms.  These  observations  I  have 
confirmed  in  a  large  number  of  instances.  They  agree  with  a  clinical 
fact  to  be  mentioned  later.  If  quinine  be  given  in  this  period  in  a  case 
of  simjile  type,  the  development  of  tlie  parasites  will  be  checked  and 
the  individual,  for  the  time  being,  cured.  If  the  parasites  are  present 
in  widelv  different  stages,  as  occurs  in  cases  of  irregular  or  mixed  tyj)e. 
another  paroxysm  will  follow  unless  the  effect  of  the  drug  be  continued. 
A  few  organisms  remaining  after  the  action  of  the  remedy  has  passed 
by  will  usually  be  disposed  of  by  the  natural  defences.  Yet  if  this  i> 
not  ('om])lete  the  subject  will  run  the  risk  of  a  recurrence  at  some 
later  period.  At  present  we  know  of  no  means  by  which  we  can 
destroy  the  latent  germs,  our  best  method,  learned  by  common  expei'i- 
ence,  being  a  sort  of  continuous  sterilization. 

The  action  of  quinine  in  malaria  we  may  accordingly  explain  on 
the  ground  that  while  the  drug  is  peculiarly  destructive  to  the  organism- 
which  cause  the  disease,  quantities  sufficient  to  act  on  the  parasites  may 
be  taken  by  man  without  serious  detriment.  It  is  plain  that  both  these 
(jualities  are  relative,  and  it  is  equally  plain  thai  other  substance-  may 
be  found  which  combine  them  to  a  practicable  extent,  though  \\\\  to  tin- 
time  none  have  been  demonstrated  to  rival  the  cinchona  alkaloids  in 
efficacy.  It  is  also  clear  that  in  large  doses  quinine  exerts  its  beneficial 
eliect  only  by  a  direct  action  on  the  causes  of  the  disease,  and  does  not 
strengthen  the  individual  against  future  invasions,  excej>t  in  a-  far  a- 
it  prevents  the  anaMuia  consequent  on  any  attack. 

Many  writers  have  criticised  the  jirojiriety  of  calling  quinine  a 
specific,  most  frequently  on  the  ground  that  it  neither  prevents  relapstv 
nor  ]m>tects  against  future  infections.  The  difficulty  seems  to  Ik*  a 
verbal  one.  So  long  as  we  know  what  (juinine  can  do,  and  how  to 
use  it  for  producing  the  result,  we  may  be  quite  indifferent  t<»  the 
a]iplicati«)n  of  words  to  that  jirocess.  There  is  one  criticism  that  at 
'  Pflcrsbui-ffcr  iiu\l.  Wochctu<chr.,  1S77. 
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j>rcst'iit  c-annot  bo  (.'xplaiiicd  away.  That  is,  that  soinetiiiios  paroxysms 
of  a»;u('  occur  in  persons  intoxicated  with  (piinine.  li'  tliese  cases  in 
(iituic  are  carefully  studied,  it  will  probably  be  found  that  the 
paroxysm  really  beti'ins  before  the  (|uinine  manifests  itself.  These 
cases  must  be  studied,  not  by  subjective  symptoms,  but  by  the  ther- 
Mioincter  and  microscope. 

The  Salts  of  Quinine. — Of  the  various  salts  of  quinine  found  in 
connuercc,  the  sulphate  is  the  one  most  used  in  this  country.  In 
iMu-ope  the  hydrochlorate  has  the  preference,  which  it  seems  to  deserve 
on  accoiuit  of  its  hiolier  alkaloidal  strength  (81.71  per  cent. ;  sulphate, 
74.31)  and  greater  solubility  (1  :  21.40  ;  sulphate,  1 :  581).  It  is  said, 
however,  that  these  characteristics  are  variable,  owing  to  differences  in 
the  (piantity  of  water  of  crystallization.  On  the  whole,  the  sulphate, 
always  at  hand,  usually  pure,  and  of  low  price,  is  fully  deserving  its 
wide  use. 

Many  other  salts  have  been  made  and  proposed,  usually  on  theoreti- 
cal grounds.  For  ordinary  antimalarial  use  they  have  no  superiority 
over  those  mentioned.  Some  of  them  will  be  mentioned  under  other 
heads. 

Dosage. — With  the  more  exact  study  of  malaria  in  the  last  ten 
vears,  the  fact  has  been  fully  established  that  enormous  doses  of  qui- 
nine are  never  necessary.  When  we  consider  that  the  drug  is  by  no 
moans  an  indifferent  substance  in  the  human  organism,  this  is  of  great 
practical  importance.  When  the  result  of  administration  can  be 
controlled  by  microscopical  examination  of  the  blood,  as  in  hospi- 
tal use,  minimal  doses  suffice.  Otherwise,  the  same  result  may  be 
approximately  obtained  by  using  the  remedy  in  the  manner  wdiich 
ensures  its  absorption  at  the  best  time,  and  by  closely  observing 
the  effects. 

In  an  ordinary  case  of  intermittent  fever  10  or  15  grains  of  qui- 
nine will  almost  always  check  the  paroxysms.  In  more  severe  cases 
larger  doses  will  be  required.  But  even  in  the  most  severe  cases  a 
larger  quantity  than  40  grains  in  twenty-four  hours  will  not  often  be 
needed.  Laveran  tells  us  that  even  in  the  'most  severe  cases  which 
he  encountered  in  Algiers  he  never  gave  more  than  45  grains  of 
sulphate  or  muriate  of  quinine  in  a  day,  in  ordinary  cases  finding  10 
or  12  grains  sufficient.  This  corresponds  to  the  dosage  recommended 
by  Hertz  ^  and  most  other  recent  writers,  including  those  in  tropical 
localities.  Although  very  much  larger  doses  are  frequently  used  in  the 
United  States,  I  am  convinced  that  they  are  unnecessary,  often  detri- 
mental, and  sometimes  dangerous.  That  many  cases  are  reported  in 
which  large  doses  have  been  given  without  bad  results  may  be  partly 
due  to  non-absorption  of  the  drug.  Thus,  in  severe  cases  in  which 
'  Ziemssen's  Handbuch,  3  Aufl.  ii.  Bd. 
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doses  of  30  grains  had  been  given  l>y  the  stomach,  Baccolli  was 
unable  to  find  traces  in  the  urine  within  six  hour.s. 

This  is  evidently  not  the  jilaceto  consider  the  toxicology  of  quinine. 
If  the  doses  I  have  indicated,  and  the  remarks  on  the  mode  of  admin- 
istration given  below,  are  followed,  accidents  will  seldom  occur  and 
never  be  serious.  The  number  of  people  who  have  idiosyncrasies  to 
quinine  is  much  smaller  than  the  laity  imagine,  and  many  of  the 
effects  attributed  to  the  drug  are  really  complications  of  the  disease. 
Nevertheless,  in  prescribing  quinine  for  the  first  time  the  patient 
should  be  questioned  as  to  the  existence  of  any  particular  susceptibility, 
and  the  effect  of  the  first  administration  observed. 

In  the  case  of  children  the  amount  is  regulated  by  the  ordinary 
rules. 

Ad.juvaxts. — Many  substances  have  been  proposed  as  adjuvants  to 
quinine  or  to  lessen  some  of  its  unpleasant  effects.  The  most  important 
of  these  are  piperine  and  capsicum,  and  ergot.  Piperine  has  been  used 
as  an  antiperiodic.  It  is  no  longer  used  in  acute  attacks,  but  is  useful 
in  chronic  cases  as  a  stomachic.  The  same  may  be  said  of  capsicum. 
In  Warburg's  tincture,  so  highly  praised  by  Maclean,  the  increaseil 
activity  of  the  quinine  seems  due  to  the  diaphoretics  and  aromatics. 

Ergot  appears  to  have  been  first  put  forward  to  relieve  the  sym{)- 
toms  of  quinine  intoxication  by  Schilling  in  1883.  It  has  been  suc- 
cessfully used  by  a  practitioner  of  large  experience  in  my  acquaintance, 
who  combines  the  powder  or  extract  with  quinine  in  the  jiroportion 
of  one  to  two.  Dilute  hydrocyanic  acid  in  large  doses  (10  minim- 
repeated  at  intervals  of  fifteen  to  twenty  minutes)  and  hydrobromic 
acid  were  formerly  used  for  the  same  purpose.  I  do  not  think  it  advis- 
able to  mask  the  symptoms  of  mild  quinine  intoxication,  and  since  T 
have  confined  myself  to  moderate  doses  have  seen  no  kind  of  severr 
effects.     (See  below,  under  Idiosyncrasy.) 

A  very  useful  practice  is  that  recommended  by  Kerner,  of  giving 
carbonated  water  during  the  administration  of  quinine.  By  tliis  thi 
absorption  of  the  remedy  is  assisted  and  its  antipyretic  action  increased. 

Mode  of  Administration. — In  ordinary  cases  quinine  is  most  con- 
veniently given  by  the  moutii  in  solid  form,  and  is  usually  efticient 
when  so  given.  The  practice  of  taking  the  powder,  not  uncommon  in 
some  places,  has  no  advantage  over  less  simple  methods.  Ready-made 
pills  are  so  frequently  undissolved  that  they  should  never  be  usotl. 
The  compressed  pills  seem  more  reliable  than  the  others,  but  that  they 
cannot  be  depended  on  is  sliown  by  the  experience  of  DaCosta,  who 
found  twenty  unaltered  pills  in  the  deja-tions  in  one  instance.  Freshly- 
made,  soft  pills,  gelatin  capsules,  or  wafei-s  offer  the  best  method  where 
a  solution  is  not  required.  But  whenever  it  is  necessary  or  desirable 
to  have  as  few  obstacles  to  absorption  as  possible,  or  to  be  sure  the 
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])r(i|i(r  ([uantity  is  iiiiicstcd,  (|iiiiiim'  innst  1)C'  given  in  solution.  It 
should  tit  all  times  Ix'  so  <iiv«'U  in  the  case  of  very  young  ehildren, 
who  cannot  swallow  ]»ills,  and  in  military  and  liospital  practice. 

It  is  uni'ortunate  that  this  method  of  giving  quinine  is  deprecated 
l)V  manv  on  account  of  the  bitterness  of  the  remedy.  The  taste  of 
«|iiinine,  though  bitter  and  lasting,  has  in  it  nothing  nauseating. 
Many  persons  take  it  from  the  first  without  repugnance,  and  many 
tnore  soon  become  accustomed  to  it.  In  the  case  of  children,  and 
those  who  resemble  children  in  their  dislike  to  bitter  tastes,  the  latter 
can  easily  be  removed  by  lemon-juice  or  by  chewing  a  biscuit. 

In  making  up  solutions,  dilute  or  aromatic  sulphuric  acid  should 
be  added  in  the  proportion  of  a  drop  for  each  grain,  and  some  such 
aromatic  as  pepi)ermint-water  be  used  as  a  vehicle.  More  elegant 
preparations  can  be  made  by  using  syrup  of  ginger  or  orange-peel, 
li(pu)rice,  or  fluid  extract  or  elixir  of  yerba  santa. 

Rectal  Methods. — The  rectum  is  often  utilized  for  the  administration 
of  quinine,  especially  in  children  and  others  who  cannot  or  will  not 
swallow  the  drug. 

In  cases  in  which  it  is  deemed  necessary  to  give  quinine  during  the 
febrile  stage,  or  at  other  times  M'hen  gastric  irritability  is  so  great  that 
the  stomach  will  not  retain  anything,  the  rectum  is  frequently  tolerant 
and  the  remedy  promptly  absorbed.  Before  giving  the  enema  the  rec- 
tum should  be  washed  out  with  tepid  water,  and  the  quinine,  in  the 
dose  of  from  10  to  30  grains,  dissolved  with  the  aid  of  an  acid  given  in 
one  to  three  ounces  of  starch-water,  usually  with  the  addition  of  opium. 
Unfortunately,  tenesmus  often  comes  on  very  rapidly,  so  that,  part  of 
the  quinine  being  lost,  the  dosage  is  uncertain.  In  view  of  this,  Caro- 
folo^  recommended  high  injections,  and  claimed  that  he  had  results 
almost  as  good  as  by  the  hypodermic  method. 

Suppositories  of  quinine  have  frequently  been  used.  Pick^  recom- 
mends them,  especially  in  psediatric  practice.  The  suppositories  are  to 
be  pushed  some  distance  ("  several  centimetres")  above  the  sphincter 
when  the  child  is  asleep.  This  method  has  the  same  disadvantage 
as  that  of  rectal  injection,  and  does  not  seem  to  be  practised  to  a 
very  great  extent. 

Tlie  Endermic  Application. — The  endermic  method,  formerly  much 
used,  has  fallen  into  deserved  neglect.  An  alcoholic  solution  of  qui- 
nine can  often  be  used  Avith  advantage  for  sponging  the  skin  in  children 
and  feeble  persons,  in  addition  to  other  measures. 

Insicfflations  of  quinine,  which  have  been  practised  by  Jousset  ^  and 
othei^s,  and  recommended  by  Dujardin-Beaumetz,*  do  not  seem  destined 
to  be  much  used. 

^  Loc.  cit.  *  Deutsche  med.  Wochenschr.,  Xo.  18,  1884. 

'  Gaz.  med.  de  Pans,  So.  27,  1874.         *  Lemons  de  Clin,  therap. 
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The  Hypoderm'u:  Mdliod. — In  the  hypodermic  method  we  have  on*- 
of  the  most  vahiable  aids  in  the  treatment  of  malaria.  In  jx;rnieion-- 
cases,  even  when  the  stomach  appears  to  retain  it,  the  remedy  is  seldom 
absorbed.  In  some  cases,  too,  the  patients  are  unconscions  and  unable 
to  swallow.  In  these  cases  no  time  can  be  lost.  The  remedy  must  be 
introduced  into  the  system  as  soon  as  possible.  If  we  postpone  thi> 
method  until  a  large  quantity  of  the  drug  has  l)een  given  without 
effect  by  the  month  or  I'cctum,  al)^orption  from  these  surfaces  may 
come  on  later  with  very  unpleasant  results.  It  is  a  patent  fact  that 
the  hypodermic  method  is  not  used  to  the  extent  it  should  be,  no  doubt 
largely  from  a  fear  of  untoward  results.  Yet  the  risk  of  causing  pain, 
abscess,  or  even  gangrene,  cannot  weigh  with  the  danger  of  the  disease 
if  left  to  itself  or  to  an  expectant  or  symptomatic  treatment.  Moreover, 
the  risks  to  be  feared,  with  the  exception  of  pain,  are  not  inherent  in 
the  method  itself,  l)ut  due  to  some  fault  in  the  techniqne. 

In  regard  to  the  preparation  to  be  used  there  is  considerable  choice. 
The  muriate,  here  as  elsewhere,  recommends  itself  by  its  solubility  and 
large  proportion  of  alkaloid.  It  may  be  dissolved  in  distilled  water, 
though  with  ordinary  doses  hydrochloric  acid  must  be  added  to  effect 
solution.  As  the  bimuriate  dissolves  in  0,66  of  its  weight  of  water  at 
the  ordinary  temperatnre,  it  is  preferable  to  the  basic  salt.  De  Beur- 
mann  and  Villejean'  give  the  following  formula  for  extempore  prejv 
aration  : 

!^.  Quinin.  hydrochlor.,  gr.  xx  ; 

Acid,  hydrochlor.  (sp.  gr.  1.1 8\   TTtv  ; 
Aquae  dest.,  lllxv. — M. 

This  solution  is  limpid,  of  the  consistency  of  syruj>.  It  becomes  brown 
on  keeping,  without  decomposing.  One  c.cm.  (16  minims)  of  it  cor- 
responds to  50  e.g.  (7.7  grains)  of  the  neutral  (bi-)  muriate  of  quinine. 

The  addition  of  alcohol  or  of  glycerin  (Kobner)  does  not  seem  to  Ik 
of  great  value. 

Another  preparation  which  may  be  used  when  it  can  be  obtained  is 
the  hvdrochlorate  of  quinine  and  urea,  the  chininum  bbnnr'mtk'um  car- 
bamidatum,  as  prepared  by  Dr^-gin  and  first  used  by  Jaf^e."  This  is 
freely  soluble,  and  in  55  per  cent,  solution,  as  recommended  by  Jaffo. 
contains  abont  one-third  of  its  weight  of  the  quinine  salt. 

Many  other  salts  have  been  devised  for  hyptxlermic  use,  but  none 
of  them  possess  any  advantage  over  those  mentioned.  It  is,  however, 
by  no  means  necessary  to  have  one  of  these  in  oriler  to  practise  this 
method.  While  these  are  not  always  accessible,  and  are  comparatively 
costly,  the  sulphate  can  always  be  obtainetl.     Having  had  considerable 

»  Buil.  gSn.  de  thenip.,  cxiv.  -  0/6./.  d.  mcd.  Wiss.,  1879,  p.  422. 
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xpericnce  with  this  salt,  unci  after  using  the  others,  I  have  every  rea- 
>ua  to  reconiiueiul  it  for  general  use. 

The  solution  I  use  is  made  in  the  strength  of  10  grains  to  1 
fluiilraehm,  so  that  a  iiypoderinic  syringe  will  contain  from  3.33  to  5 
grains.  A  solution  double  this  strength  may  be  used  in  urgent  cases. 
The  capacity  of  the  syringe  should  always  be  accurately  known.  The 
salt  is  mixed  with  distilled  water,  adding  dilute  sulj)huric  acid  drop  by 
drop  until  the  whole  is  dissolved,  and  then  adding  water  to  make  the 
retjuired  quantity. 

In  regard  to  the  locality  in  which  to  inject,  I  have  found  the  but- 
tock, between  the  great  trochanter  and  tuberosity  of  the  ischium,  the 
least  sensitive,  and  the  one  in  which,  should  there  be  a  local  reaction, 
least  discomfort  would  be  felt.  I  have  never  seen  swelling  or  indui-a- 
tion  in  that  region.  The  lumbar  region  and  the  upper  arm  are  both 
favorable  places,  but  the  calf  is  apparently  more  sensitive  than  any 
other  part,  even  when  the  patients  keep  the  bed. 

The  injection  should  always  be  made  as  deeply  as  possible,  and  on 
withdrawing  the  needle  the  small  tumor  formed  by  the  fluid  should  be 
dispersed  by  gentle  pressure.  If  more  than  one  syringeful  of  the  solu- 
tion is  neetled,  it  is  better  to  make  two  or  three  punctures  in  different 
places  than  to  refill  the  barrel  and  repeat  in  the  same  place. 

Quinine  injections  are  always  followed  by  pain,  sometimes  slight,  at 
other  times  severe,  and  requiring  the  use  of  hot  or  cold  applications  to 
allay  it.  I  have  never  found  the  pain  severe  enough  to  require  the 
use  of  morphine,  though  I  have  used  laudanum  on  hot  compresses.  In 
some  cases  slight  induration  follows,  but  soon  subsides.  The  addition 
of  carbolic  acid  has  not  seemed  to  lessen  the  pain  or  induration. 

A  large  number  of  authors  claim  credit  for  making  up  solutions 
wnth  tartaric  acid.  I  made  a  series  of  experiments  with  this  prepara- 
tion ;  among  others,  with  the  assistance  of  Mr.  W.  Gammon,  interne 
of  the  Sealy  Hospital.  •  The  formula  we  used  was  : 

^- 


Quininse  sulphatis, 

,3j; 

Acid,  tartarici, 

3ss; 

Aquffi  dest.. 

fevj.- 

-M 

We  used  this  in  men  who  were  not  seriously  ill,  giving  tw^o  injections 
(5  grs.  each)  a  day.  It  was  invariably  more  painful  than  any  other 
solution  used,  and  in  two  cases  we  had  such  extensive  swelling  of  the 
calf  of  the  leg  that  it  was  feared  abscesses  would  develop,  though  they 
did  not. 

The  bisulphate  of  quinine  is  not  soluble  enough  to  be  used  without 
additional  acid  by  tlie  hypodermic  method,  so  that  it  has  no  real 
advantage  over  the  basic  salt. 
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I  have  not  mentioned  lieat  as  a  .solvent  for  quinine,  a.s  I  do  not  look 
on  it  with  favor.  If  it  is  relied  on,  instead  of  the  acid  the  salt  is  aj)t 
to  precipitate,  making  the  dose  uncertain  and  not  diminishing  the  ri-k 
of  abscess. 

The  dose  of  quinine  for  hypodermic  use  is  usually  stated  to  be  one- 
third  that  by  the  mouth.  I  would  not  make  the  disproportion  so  great. 
In  order  to  get  an  effect  in  severe  cases  I  never  give  less  than  10  grains 
at  one  time,  and  repeat  it  in  an  hour  unless  the  temperature  falls  very 
rapidly.  In  mild  cases,  and  in  the  non-malarial  cases  in  which  I  tested 
various  solutions,  I  could  not  see  that  the  symptoms  were  m(jre  marked 
than  when  similar  doses  were  given,  in  solution,  by  the  mouth. 

Intravenous  Injections — Following  the  theoretical  indication  of 
bringing  the  medicament  in  direct  contact  with  the  blood  and  the  par- 
asites in  it,  Baccelli  devised  a  method  for  the  intravenous  injection  of 
quinine.^  This  method  had  been  used  by  physiologists  from  the  time 
of  Magendie,  but  they  used  acid  solutions,  which  Baccelli  in  his  pre- 
liminary investigations  found  highly  injurious.  He  accordingly  devised 
the  following  solution,  wliicli,  when  warm,  is  perfectly  clear : 

^i.  Quinine  hydrochlor.,  gr.  xv  ; 

Sodii  chloridi,  gr.  xiss; 

Aqute  dest.,  fsijss. — M. 

The  sodium  chloride  is  added  to  prevent  the  destructive  effects  of  water 
on  the  red-blood  corpuscles.  The  solution  is  boiletl  and  filtered  before 
using. 

The  method  of  injection  is  as  follows :  The  veins  of  the  forearm  are 
distended  by  applying  a  bandage  above  the  elbow.  The  needle  is  then 
introduced  from  bek>\v  upward  into  a  vein,  a  small  one  being  chosen 
on  account  of  the  lessened  risk  of  haemorrhage.  Usually  a  vein  in  the 
middle  of  the  inner  side  of  the  forearm  is  selected.  The  syringe  used 
contains  5  grammes  (75  grains),  and  is  fastened  on  the  needle  before 
inserting  the  latter  into  the  vein.  Strict  antisepsis  is  practised.  Before 
injecting,  the  bandage  is  removed  and  the  fluid  then  slowly  expelled, 
the  operator  at  the  same  time  looking  out  for  the  a])pearanee  of  a  small 
tumor,  which  indicates  that  the  needle  does  not  penetrate  the  vein. 
The  small  wound  made  is  closed  with  collodion. 

Symptoms  of  quinine  intoxication,  such  as  bitter  taste,  dizziness, 
fainting,  small  and  frequent,  afterward  full  and  slow  ]ndse,  ringing 
in  the  ears,  a  feeling  of  constriction,  and  cool  skin,  soon  come  on,  but 
usually  disappear  in  from  fifteen  to  twenty  minutes. 

As  the  result  of  carefully-conducted  experiment;?  Baccelli  used  doses 
of  1  gramme  (15  grains),  which  gave  brilliant  results,  not  only  in 
1  Berlin,  klin.  Wocb.,  1890,  p.  4S9. 
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regard  to  the  liaimles.sne.s.s  ol"  the  (ipcration,  hut  also  in  the  infallible 
therapeutic  results.  Anionj:;  the  cases  treated  were  several  oi'  pernicious 
fevers  of  various  types.  In  no  case  did  recurrence  occur  within  a 
week.  At  times  the  temperature  rose  as  much  as  one  degree  (Cent.), 
but  soon  fell  spontaneously. 

Tn  a  i-eport  on  malaria  to  the  second  Italian  Congress  for  Internal 
Medicine '  Baccelli  warned  against  the  general  use  of  intravenous 
injections,  but  declared  the  method  to  be  the  most  energetic,  certain, 
and  ra})id  in  the  therapcusis  of  j)ernicious  malarial  fever  when  the 
usual  channels  of  absorption  fail,  provided  care  is  taken  to  secure  the 
j)roper  teehni(|ue  and  faultless  asepsis.  At  the  International  Congress 
ill  Berlin  -  he  reported  on  a  total  of  30  cases  of  pernicious  fever  treated 
by  the  intravenous  method  without  a  death,  whereas  out  of  16  cases 
treated  by  the  hypodermic  method  there  were  5  deaths. 

I  have  described  this  method  at  some  length  because  it  seems  of 
great  value.  If  physicians  practising  in  the  regions  of  the  more 
severe  malarial  diseases  would  make  themselves  familiar  with  the 
method  by  experiments  on  animals,  I  have  no  doubt  many  lives 
would  be  saved. 

The  Proper  Time  for  the  Administration  of  Qi'inine. — The 
time  for  the  administration  of  quinine,  as  given  by  different  authors, 
varies  greatly.  In  the  Schedida  Bomana,  issued  by  the  physicians  of  Pope 
Innocent  X.,  in  which  the  time  and  the  proportions  in  which  the  bark 
was  to  be  given  were  pointed  out  in  express  terms,  the  directions  w-ere 
to  give  it  *'  at  the  beginning  of  the  febrile  chill."  Administered  in  this 
way,  its  use  was  followed  by  a  series  of  misfortunes,  the  weightiest  being 
the  failure  to  cure  the  Archduke  Leopold  of  Austria.  The  counter- 
blast of  the  archduke's  physician  and  the  acrimonious  literary  warfare 
that  followed  it  form  one  of  the  most  interesting  studies  in  the  history 
of  medicine. 

The  credit  for  making  know^n  to  the  profession  an  improvement  in 
the  manner  of  using  bark  is  due  to  Sydenham,  though  both  Talbot 
and  Morton  seem  to  have  devised  similar  methods  independently.^ 
Sydenham  gave  the  bark  in  the  apyrexia,  Bretonneau  modified 
Svdenham's  method  bv  giving  the  drug  in  large  doses  as  soon  as 
possible  after  a  paroxysm  ;  and  this  method  was  followed  by  Elliotson, 
Graves,  Briquet,  Trousseau,  Flint,  Murchison,  and  many  others.  In 
fact,  many  have  considered  it  dangerous  to  give  quinine  during  the 
hot  stage.  On  the  other  hand,  some  comparatively  recent  authorities 
advise  that  it  be  given  during  the  time  of  pyrexia  in  remittent  fevers. 
This  diversity  of  opinion  can  only  be  explained  by  assuming  that  the 
latter  idea  has  been  formed  from  experience  with  cases  in  which  the 

'  Loc.  cil.  «  Wien.  med.  Blatter,  No.  42,  1890. 

*  See  Sir  George  Baker,  Med.  Tran^.,  iii.,  Art.  xiii. 
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temperature-range  was  not  carefully  followed,  and  that  in  the  case-  in 
which  quinine  was  given  during  the  pyrexia,  and  which  were  favorably 
influenced,  the  temperature  was  already  falling.  So  irregular  or 
erratic  is  the  temperature-curve  in  many  cases,  and  so  deceptive  the 
ordinary  objective  and  all  the  subjective  symptoms,  that  it  is  only  l)y 
careful  use  of  the  thermometer  that  the  real  course  of  the  fever  can 
be  made  out. 

In  the  experiments  of  Baccelli,  referred  to  before,  the  author 
endeavored  to  find  out  the  best  time  for  the  administration  of  quinine. 
His  conclusions  are  as  follows  : 

"1.  Quinine,  even  in  doses  of  1  gramme  (intravenous  injections), 
is  not  capable  of  cutting  short  a  febrile  paroxysm  when  given  in  the 
beginning,  or  even  three  hours  before. 

"  2.  Given  in  the  acme,  it  cannot  accelerate  the  crisis. 

"  3.  Given  at  the  decline  or  at  the  end  of  the  })aroxysm,  it  either 
prevents  the  next  or  essentially  reduces  its  intensity. 

"  4.  In  subcontinued  fevers,  which  usually  offer  more  resistance,  it 
was  found  useful  to  give  it  as  the  temperature  fell,  as  the  subcontinued 
usually  passed  into  the  intermittent  type,  with  decreasing  paroxysms 
and  frequently  with  rapid  crisis." 

I  have  frequently  confirmed  these  statements  with  quinine  given  by 
the  mouth  or  hypodermically  in  cases  carefully  observed.  The  manner 
in  which  they  confirm  certain  facts  noticed  in  regard  to  the  parasites, 
and  also  the  results  of  extensive  and  careful  clinical  experience,  is  very 
striking. 

Formerly  it  was  sometimes  advised  that  quinine  be  exhibited  at 
certain  periods  having  reference  to  the  expected  chill.  This  is  irrational, 
because  even  in  cases  in  which  the  ty])e  is  known  the  chill  has  no  fixeil 
place  in  the  febrile  paroxysm,  occurring  sometimes  in  the  beginning, 
with  the  temperature  normal ;  at  others  near  the  acme  or  at  a  variable 
time  between  the  two  extremes.  Besides,  in  the  remittent  fevers. 
in  which  it  is  most  important  to  time  the  administration  properly, 
chills  are  frequently  absent.  The  time  in  severe  cases  should  l)e 
determined  by  frequent  and  careful  thermometric  measurements.  In 
cases  of  ordinary  intermittent  fever  the  sweating  stage  is  a  sutficient 
guide. 

There  are  still  a  few  writers  who  advise  the  withholding  i>f 
quinine  until  a  few  paroxysms  have  passeil,  "  in  order  to  fix  the 
tyjie  of  the  disease."  As  this  is  a  matter  of  no  interest  to  the  patient, 
and  not  necessary  for  successful  treatn\ent,  and  as  every  ]xu-oxysm  d»x^ 
actual  injury,  the  specific  cure  should  be  begun  as  soon  as  possible  after 
the  diagnosis  is  certain. 

In  applying  the  ]irinci]iles  governing  the  administration  of  quinine 
to  practice  we  have  a  certain  amount  of  license.     The  best  results  ai*e 
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])robiiI)lv  ohtaiiicd  in  (tr<linarv  cases  by  jiivinji;  from  15  to  20  grains 
when  the  ti'iiii>(  ratine  l»cL:iiis  to  lall,  tiiougli  results  ('(jiially  good  may 
he  securod  l)y  gi\  iiig  two  Hi-graiii  doses,  two,  three,  or  even  six,  hours 
apart  (hiring  tlic  decline,  (»r  i)y  giving  three  or  fonr  5-grain  doses  at 
intervals  ot"  two  lionrs  in  tlie  same  time.  It  is  not  advisable  to  give 
doses  (if  less  than  o  grains  unless  the  intervals  are  very  short. 

With  patients  who  are  ahlc  to  get  U})  at  once  aftor  a  paroxysm — 
that  is,  as  a  rule,  in  intermittents  of  ordinary  severity — the  adminis- 
tration may  be  adapted  to  suit  the  convenience  of  the  patient.  Thus, 
if  the  jiaroxysm  takes  ])lace  early  in  the  day,  so  that  the  temperature 
begins  to  fall  in  the  afternoon,  the  full  dose  may  be  taken  that  day. 
If  the  attack  comes  later,  one  dose  may  be  taken  in  the  decline,  the 
next  in  the  following  morning.  If  the  paroxysm  comes  late  in  the 
afternoon  or  evening,  it  will  be  proper  to  take  the  full  dose,  on  an 
empty  stomach,  next  morning. 

If  tlie  next  paroxysm  is  missed  altogether,  the  quinine  may  be 
withheld.  If,  however,  there  is  a  rise  of  temperature  of  more  than  one 
degree,  10  grains  should  be  given,  when  the  temperature  will  fall  to 
normal  or  below.  After  this  no  quinine  need  be  given  until  the  sev- 
enth day  after  the  last  paroxysm.  Although  it  can  be  taken  with 
safety  for  long  periods,  there  is  no  advantage  in  it,  and  as  the  contin- 
ued use  is  often  followed  by  disagreeable  nervous  symptoms,  it  should 
not  be  practised. 

To  simplify  the  foregoing  statements,  the  following  scheme  may  be 
laid  down  for  the  routine  treatment  of  simple  cases.  It  may  be  altered 
to  suit  all  other  varieties  : 

First  day,  in  the  decline,  20  grains  of  quinine. 

Second  day,  if  necessary,  10  grains. 

Tiiird,  fourth,  fifth,  and  sixth  days,  no  quinine. 

Seventh  day,  20  grains. 

Eighth  to  fourteenth  days,  no  quinine. 

Fifteenth  day,  20  grains. 

Sixteenth  to  twenty-first  days,  no  quinine. 

Twenty-second  day,  20  grains. 

If  fever  of  more  than  two  degrees  occurs  during  this  period,  a  full 
dose  should  be  given,  and  the  treatment,  or  at  least  observation  of  the 
]xitient.  ]>rolonged. 

Contraindications  and  Idiosyncrasy. — In  a  case  of  malarial 
fever  of  more  than  the  mildest  degree,  when  the  subject  of  it  cannot 
leave  the  infected  locality  for  a  healthy  one,  there  is  no  absolute  contra- 
indication to  the  use  of  quinine.  It  must  be  given,  and  unpleasant 
and  dangerous  effects  guarded  against  by  a  careful  selection  of  the 
mode  of  administration  and  dose. 

In  persons  known  to  have  a  susceptibility  on  the  part  of  the  nervous 
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system,  delirium  can  be  guarded  against  by  giving  quinine  in  small 
doses  at  short  intervals,  and  stopping  as  soon  as  the  first  symptoms  of 
intoxication  appear.  In  such  cases  bromides  are  very  useful.  I  prefer 
bromide  of  potassium  or  sodium  to  hydrobromic  acid  or  hydrobromate 
of  quinine,  as  the  dose  of  each  agent  can  be  more  readily  controlled 
than  when  given  combined.  The  bromide  shoidd  be  given  in  full 
doses — 40  to  60  grains — so  as  to  produce  an  effect  rapidly. 

In  middle-ear  disease  it  is  said  that  very  small  doses  of  quinine  are 
efficient.  In  one  such  case  that  I  saw  the  paroxysms  ceased  after  tak- 
ing 4J  grains — all  the  patient  could  bear.  The  infection  had  lasted 
for  some  time  in  the  spring,  but  the  blood-examination  showed  it  to  i)e 
rather  mild. 

It  is  hardly  necessary  to  remark  that  pregnancy  does  not  contrain- 
dicate  the  exhibition  of  quinine.  If  quinine  ever  does  produce  abor- 
tion, as  is  still  asserted  by  some,  it  must  be  only  in  those  women  who 
have  a  predisposition  to  that  accident.  In  such  cases  malarial  diseases 
alone  are  more  prone  to  cause  abortion  than  is  quinine.  The  harmless- 
ness  of  (|uinine,  as  a  rule,  in  pregnant  women  is  very  plainly  shown  in 
a  valuable  paper  by  Dr.  M.  Howard  P^ussell.' 

Of  the  many  forms  in  which  idiosyncrasy  toward  quinine  expresses 
itself  it  is  unnecessary  to  speak  in  detail.  Those  caused  by  small  doses, 
though  often  unpleasant,  aud,  until  recognized,  alarming,  are  never  dan- 
gerous, while  those  caused  by  large  doses  belong  to  the  domain  of  toxi- 
cology rather  than  therapeutics. 

In  this  connection  the  remarks  of  Von  Graefe  in  reporting  his  first 
cases  of  quinine  amaurosis  are  interesting  and  instructive.  He  said  :* 
"  That  large  doses  of  quinine  paralyze  the  optic  nerve  will  not  jirevent 
a  rational  physician  from  prescribing  the  remedy  where  it  is  indicatetl. 
For  such  a  purpose  I  certainly  would  not  have  written  these  histories. 
Even  if  analogous  cases  are  reported,  as  may  happen  now  that  atten- 
tion is  called  to  the  subject,  these,  in  proportion  to  the  number  of 
people  who  rejoice  in  the  curative  effects  of  quinine,  would  appear 
entirely  isolated." 

Other  Cinchona  Alkaloids  and  Substitutes  for  Quinine. — In 
the  foregoing  pages  I  have  used  the  word  "  quinine  "  as  a  convenient 
one  to  represent  the  active  principle  of  cinchona,  and  because  it  is  the 
alkaloid  most  frequently  used.  Now  that  the  price  of  quinine  is  incon- 
siderable, the  strongest  argument  in  favor  of  the  other  alkaloids  no 
longer  holds.  Of  these  others,  cinchonidine  is  the  next  in  reliability 
to  (piiuine,  and  can  be  used  in  some  cases  in  which  quinine  seems  to  l>e 
unreliable. 

Chinoidine  has  been  used  extensively,  but  seems  to  have  no  advan- 

'  UnivcrsiU/  Medical  Miuj.,  Oct.,  ISSit. 

'  Arch.f.  Ophtlud.,  1857",  iii.  Aln!..  ii.  p.  396. 
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tape  except  that  of  clieapness.  Its  cliciMical  composition  is  not  con- 
Ktant ;  tlie  claim  that  it  docs  not  disturb  the  stomach,  as  nii^ht  have 
Ix'cn  expected,  was  not  r(':iliz(<i  ;  and  Ilnscmann's  case'  shows  that  it 
is  not  withiuit  ihni<:;ci-. 

Of  the  innnmcrable  substances  recommended  for  the  cnrc  of  mahn-ia, 
frt)m  arsenic  to  pambotano,^  none  have  exhibited  all  those  qualities 
which  make  <piinine  so  valuable.  Arsenic  is  now  seldom  used  in 
acute  malaria.  To  check  the  paroxysms  it  must  be  given  in  large 
doses  (from  i  grain  to  \\  grains  daily),  and  even  then  is  uncertain 
and  of  course  dangerous.  Nevertheless,  it  occupies  an  important 
position  in  the  treatment  of  malarial  anseraia,  under  which  head  it 
will  be  considered  later.  Eiicalyptol,  resorcin,  and  iodine,  the  best 
among  the  recently  recommended  substitutes,  have  not  given  encour- 
aging results  in  my  hands.  Nor  can  I  agree  with  the  advice  often 
given  to  fall  back  on  one  of  these  when  quinine  fails.  In  such  cases 
it  is  better  to  scrutinize  the  method  of  administration,  the  diagnosis, 
and  the  condition  of  the  patient  than  to  resort  to  the  latest  "  ague- 
cure." 

The  statement  so  often  made  in  reports  on  rpiinine  substitutes,  that 
in  a  large  proportion  of  the  cases  experimented  with  quinine  had  failed, 
usually  gives  evidence  that  the  reporter  either  made  a  mistake  in  the 
diagnosis  or  did  not  understand  quinine.^ 

In  order  to  make  any  showing  to  compare  with  that  of  quinine,  all 
claims  regarding  its  substitutes  should  state — 1.  That  all  the  cases 
treated  were  malarial,  as  shown  by  the  blood-examination  ;  2.  The 
type ;  3.  As  nearly  as  possible  the  severity,  w-itli  some  indication  of 
the  duration. 

An  experience  of  my  own  illustrates  the  usual  result  with  substitutes 
for  quinine.  Nitrate  of  potash,  mentioned  by  Eichhorst  as  a  remedy 
for  malaria,  was  reported  to  be  infallible  by  Sawyer  of  St.  Louis  and 
Hunter  of  New  Orleans,^  and  in  a  few  experiments  with  vernal  inter- 
mittents  I  also  was  successful.  In  more  severe  intermittents  and  in 
remittents,  however,  it  failed  entirely.  In  repeating  the  experiments 
on  mild  cases  I  was  again  successful,  but  in  the  course  of  the  observa- 
tions I  learned,  by  a  mistake  in  dispensing,  that  nitrate  of  sodium  was 

'  Pharm.  Zeitg.,  Dec.  16,  1885.  p.  967. 

^  For  a  resum^  of  the  scanty  literature  regarding  this  drug  see  article  by  Dr.  A.  E. 
Rousi^ell,  Phih.  Med.  and  Surg.  Rep.,  July  2-5,  1891,  p.  129. 

'  In  an  enthusiastic  report  on  sunflower  as  an  anti periodic,  based  on  an  experience 
of  (v:o  case^,  both  tliese  errors  appear.  Thus  in  one  case,  in  which  an  intermittent 
appeared  in  the  convalescence  of  measles  in  a  child  of  five  years,  quinine  was  given  to 
the  amount  of  6  to  10  grammes  daily  I  The  reporter  naively  adds  that  the  tempera- 
ture rose  one  degree  on  the  second  day,  notwithstanding  the  quinine. — Arch.  f.  Kin- 
derh.,  xii.  236. 

*  Virginia  Med.  Monthly,  Feb.,  1890. 
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equally  putcnt.     Still  laK^r,  in  cases  appaiciitly  no  more  severe,  it  failed 
entirely. 

Before  closing  this  section  a  word  may  he  said  on  "tasteless  qni- 
nine."  This  is  either  tannate  of  quinine  or  the  alkaloid  itself.  The 
former  is  usually  employed  for  making  "  quinine  chocolates,"  and  in 
prescribing  them  it  should  he  remembered  that  the  tannate  contains 
only  22.60  per  cent,  of  alkaloid.  The  alkaloid  is  sometimes  sold 
mixed  with  sugar.  Its  taste  is  very  faint  (though  it  is  very  readily 
bnjught  out  i)y  acids),  and  it  usually  c-inchonizes  very  promptly  in 
sufficient  doses.  Owing  to  the  difference  in  density  of  sugar  and  qui- 
nine, the  proportions  in  the  mixture  sold  are  variable. 

The  Preventive  Treatment  of  Malaria. 

Our  knowledge  of  the  malarial  ])arasites  has  thus  far  not  added 
scientific  accuracy  to  the  study  of  })rophylaxis.  We  do  not  know 
Avhere  or  in  what  form  the  pathogenic  organisms  exist  outside  of  the 
bodv,  nor  have  we  exact  ideas  as  to  their  mode  of  entrance.  With 
other  infectious  diseases  the  tendency  is  to  give  more  prominence  to 
the  alimentary  canal  as  the  point  of  entrance  of  pathogenic  organisms, 
but  as  regards  malaria  most  authorities  look  on  the  respiratory  passages 
as  principally  or  exclusively  concerned.  Such  authorities  as  Tommasi- 
Crudeli,  Celli,  Kelsch  and  Kiener,  and  Hirscli  consider  air  as  the  great 
medium  of  infection,  whilst  Laveran,  on  the  other  hand,  gives  some 
strong  arguments  throwing  suspicion  on  potable  water.  There  can  be 
no  doubt  that  both  sides  are  right,  but  that  the  relative  frequency  of 
each  mode  of  infection  varies  in  different  localities.  Pending  the 
acquisition  of  more  exact  knowledge,  we  have  to  rely  on  the  facts 
brought  out  as  the  result  of  long  experience. 

Considering  the  actual  loss  of  time  and  labor  caused  by  the  jirev- 
alence  of  malaria  in  a  country,  it  would  seem  as  if  ordinary  ])rinciples 
of  economy  would  lead  to  the  adoption  of  means  for  its  extermination 
or  limitation  at  any  cost.  How  little  this  is  attempted  is  only  too  evi- 
dent. Of  course  in  the  o]iening  up  of  a  new  country  to  cultivation, 
in  building  railroads  and  canals,  especially  in  tro])ical  countries,  such 
work  is  out  of  the  question  ;  but  there  are  many  districts  comparatively 
old  and  well  settled  in  which  improvements  coidd  and  should  be  made. 
The  remains  of  the  extensive  works  ])uilt  by  the  ancient  Romans  to 
<lrain  tho  Campagna,  discovered  by  Father  Sccchi  :uid  Or.  Tuci-i,' 
show  that  those  ])eople  did  not  trust  to  cultivation  alone  to  render 
healthy  that  once  fertile  territory.  And  even  if  we  cannot  make  everv 
locality  absolutely  free  from  malaria,  it  is  evident  that  a  judicious  dis- 
positicm  of  the  soil  will  always  lead  to  great  improvement. 

]\Iarsh-lands    should    either    be    drained    or,  by  the  formation  of 

*  Tommasi-Cruik'li,  Die  Malariu  in  Rom,  traiislatod  by  Solmster,  Munich,  1882. 
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ponds  or  lakes,  s(j  treated  that  overflows,  with  suhsecjueiit  drviiij::,  l)e 
r('<hi('ed  to  a  niiniimnn.  Sometimes  the  [)hmtint5  of  trees  is  beiielicial ; 
at  other  times  it  is  better  to  eiit  down  forests  and  cover  the  ground  with 
turf.  All  such  works  should  be  done  at  the  times  of  least  j)revalence 
of  malaria.  It  is  now  genei'ally  believed  that  the  eucalyptus,  of  which 
so  much  was  hoped,  has  no  peculiar  action  on  malaria.  Xor  is  its 
rapidity  of  growth  as  extraordinary  as  was  alleged.  In  Italy  it  was 
found  that  the  trees  were  very  sensitive  to  cold  and  the  stems  easily 
broken  bv  the  winds.  In  the  Southern  United  States  the  trees  failed, 
not  only  on  account  of  the  occasional  frosts,  but  even  in  places  where 
iVosts  did  not  occur,  because  their  small  roots  did  not  enable  them  to 
withstand  the  winds  ci)mmon  in  that  part  of  the  country.  For  that 
reason  the  planting  of  native  trees  seems  more  rational.  It  is  probable 
that  the  sunflower,  as  proposed  by  Maury  and  used  recently  in  Cuba,^ 
could  be  employeil  with  advantage  in  drying  certain  marsh-lands. 

Individual  prophylaxis  will  always  be  a  matter  of  principal  import- 
ance. When  personal  reasons  make  residence  in  a  malarial  locality 
necessary,  the  mode  of  life  must  be  so  ordered  as  to  reduce  to  the 
smallest  the  chances  of  infection.  Emigration  should  be  so  timed  that 
arrival  takes  place  in  the  least  dangerous  season. 

The  house  should  be,  if  possible,  on  a  well-drained  hill,  to  wind- 
ward of  swamps  or  marshes.  In  warm  countries  it  should  be  elevated 
some  distance,  and  the  ground  under  it  dry,  well  drained,  and  in  free 
communication  with  light  and  air.  It  is  best  to  have  an  impermeable 
floor  of  cement  or  asphalt  under  the  house. 

The  mode  of  life  should  be  so  arranged  that  the  individual  is 
exposed  neither  to  the  midday  sun  nor  to  the  exhalations  of  morning 
and  evening.  Fatigue,  hunger,  and  excesses  of  all  kinds,  from  their 
known  eifect  in  lessening  the  resistance  to  infection,  must  be  avoided 
as  much  as  possible. 

Ex]>osure  to  swamps  or  deep  and  unventilated  spots,  especially  after 
wet  weather  and  at  nightfall,  sleeping  in  the  open  air,  bathing  in 
streams  in  the  morning  and  evening,  are  all  dangerous.  On  expe- 
ditions the  camp  should  not  be  made  on  th6  banks  of  streams.  In 
exploring  malarial  shores  the  vessel  will  be  the  safest  place  at  night. 
Canal  is  has  shown  how  the  examination  of  the  blood  may  be  utilized 
in  prophylaxis.^  Men  who  are  to  be  exposed  to  unusual  risks  are  to 
be  examined  on  tlie  eve  of  expeditions,  and  if  organisms  are  found  put 
on  treatment.  This  will  obviate  the  discomfort  of  having  a  chill  away 
from  camp  and  prevent  embarrassment  to  the  expedition.  The  daily 
use  of  the  thermometer  can  also  be  of  great  service  in  prophylaxis. 
A  rise  of  one  or  more  degrees,  not  enough  to  be  felt,  can  usually  be 

»  Arch.f.  Kinderheil,  xii.  1890-91,  p.  236. 
^  Arch.  Ital.  de  Biol.,  t.  xiii.  fasc.  ii. 


;i46  MALABIAL  DISEASES. 

noted  a  few  days  before  a  })an)xy.sni.     (Jperalioiis  like  cleaning  ditches 
and  canals  should  not  be  made  in  the  malarial  season. 

In  regard  to  clothing  no  rules  can  be  laid  down.  It  should  be  so 
chosen  as  to  permit  least  risk  of  chilling  the  surface. 

The  bed-room  should  be  dry  and  well  aired.  The  advice  some- 
times given,  to  close  the  windows  at  night,  is  based  on  a  misconception. 
Impossible  in  warm  weather,  it  has  at  no  time  any  advantage,  since  the 
as})iration  of  a  room  so  closed  is  so  great  as  to  bring  in  currents  quite 
as  dangerous  as  those  which   enter  through  larger  openings. 

The  beneficial  effects  of  mosquito  curtains  in  keeping  off  malaria 
have  been  affirmed  by  Emin  Pasha.'  In  many  malarial  countries  they 
are  used  as  a  matter  of  necessity,  and  probably  act  by  breaking  tiie 
force  of  the  air-currents  which  carry  the  germs. 

In  warm  climates  n()thing  so  rapidly  reduces  the  bocu.  vigor  a>  an 
abridgment  of  the  sleeping-time.  It  should  always  be  avoided  in 
malarial  localities. 

Food  should  be  so  selected  as  to  be  nutritious  and  digestible. 
Alcoholics,  especially  the  lighter  wines,  beer,  ale,  etc.,  are  not  contra- 
indicated  in  those  who  are  accustomed  to  them,  but  are  by  no  means 
necessary.  Coffee  and  tea  are  not  only  useful  as  tonics,  but  have  the 
advantage  of  being  sterilized  fluids.  Drinking-water  should  always 
be  boiled  in  malarial  localities,  and  as  a  rule  taken  only  at  meal-time. 

Exercise,  cheerful  company,  and  variety  of  occupation  are  all  useful 
for  those  exposed  to  malaria,  and  a  sanguine  disposition  is  probably 
one  of  the  best  safeguards  against  the  disease. 

The  medical  prophylaxis  nuist  begin  with  any  slight  ailment  or  auy 
abnormality  in  the  digestive  and  assimilative  functions. 

Anaemia  especially  must  be  the  object  of  scrupulous  solicitude,  and 
be  avoided  or  removed  by  careful  attention  to  diet  and  mode  of  life, 
with  such  remedies  as  may  be  indiciited.  Very  often  this  originates, 
in  warm  countries,  in  new-comers,  in  constipation,  due  probably  to 
increased  perspiration  and  neglect  of  exercise.  Following  this  there 
is  diarrhcea,  the  patient  having  two  or  three  soft  stools  every  morning. 
This  may  last  for  years,  the  individual  never  having  formed  stools, 
and,  though  often  appearing  well  nourished,  is  more  or  less  anfemic. 
Bismuth  in  full  doses  or  a  ])ill  (»f  acetate  of  lead  and  tannic  at-id  K-ads 
to  prompt  improvement. 

In  regard  to  the  prophylactic  action  of  (luinine,  we  are  as  yet  with- 
out data  for  forming  rules  with  any  pretensii)n  to  accuracy.  While  it 
would  be  easy  to  bring  forward  many  isolatal  instances  of  protei'tiou 
by  quinine,  and  many  examples  of  its  efficacy  when  useil  on  large 
bodies  of  men,  there  are  many  who  assert  that  the  drug  is  useless  or 
oven  dangerous.  In  endeavoring  to  reconcile  the  discordant  results  of 
'  Stanley,  7;i  Darkest  Africa,  ii.  31. 
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(liflrrt'iit  observers,  it  is  iini)(»ssible  to  eoiiipare  them,  from  the  fact  that 
ill  some  eases  small  doses,  in  others  lar<i('  ones,  were  used;  in  some 
cases  oiven   flaily,    in   others  at   short   intervals. 

The  most  reasonahli'  view  of  the  sui)jeet  is  that  summed  up  in  the 
Jlfdiral  (Did  Siin/icdt  Illsfori/  of  the  War  of  the  Ixchellion,  .3d  med. 
vol.,  |».  171,  as  follows:  "  The  experience  of  the  war  ai)|)ears  to  teach 
that  when  a  command  is  to  be  temporarily  exposed  in  a  speciallv 
daniicrons  locality,  (piininc  should  be  used  for  the  sake  of  such  protec- 
tion as  it  may  give.  But  when  a  command  is  to  be  stationed  for  a  lon<^ 
time  in  a  malarial  section,  prevention  should  be  attempted  by  a  judi- 
cious selection  of  the  camp-site  and  avoidance  of  predisposing  causes, 
while  ([uinine  is  reserved  for  the  first  manifestation  of  the  malarial 
poi>on  and  for  specific  prophylaxis  under  conditions  of  unwonted 
ex])osure  or  anticipation  of  relapses." 

But  even  when  given  for  the  specific  purpose  mentioned  above,  the 
best  way  to  use  the  drug  is  not  yet  agreed  upon.  It  is,  however,  a 
subject  of  such  importance  that  it  should  be  experimentally  worked 
out  by  giving  it  in  different  ways  to  large  bodies  of  men  under  iden- 
tical conditions. 

In  the  mean  time,  I  would  advise  a  method  which  has  good  theo- 
retical grounds,  and  in  the  hands  of  Plchn  has  demonstrated  its  prac- 
tical value.^  Plehn  gave  one  gramme  of  sulphate  of  quinine  in  one 
dose  at  intervals  of  seven  days.  The  experiment  was  made  in  some 
of  the  most  notoriously  malarial  ports  in  Batavia  on  a  ship's  crew  of 
seventy  men,  and  with  perfect  results.  In  making  this  exjieriment 
Plehn  was  guided  by  the  thought  that  the  virus  of  malaria  requires 
at  least  seven  days  for  its  development  in  the  body,  and  that  one  large 
dose  of  quinine  in  that  period  would  be  sufficient  to  hinder  the  develop- 
ment of  the  organisms.  Plehn  himself  does  not  look  on  one  experi- 
ment as  conclusive.     Both  time  and  dose  may  be  varied. 

Arsenic  is  still  used  as  a  prophylactic,  and,  at  least  for  long- 
continued  use,  is  to  be  preferred  to  quinine.  It  should  be  given  in 
daily  doses  of  ^q—\  of  a  grain  of  arsenious  acid  or  4  to  20  minims  of 
Fowler's  solution,  after  meals.  It  should  not  be  continued  for  more 
than  two  or  three  weeks  at  a  time,  and  it  must  be  stopped  at  once  on 
the  appearance  of  symptoms  of  gastric   irritation. 

In  view  of  the  results  of  Tommasi-Crudeli  ^  and  Huber,^  decoction 
of  lemon  seems  to  deserve  further  trial.  One  lemon  is  cut  in  slices, 
Mith  the*  skin,  three  glasses  of  water  added,  and  boiled  to  one  glass 
and  taken  fasting-. 

In  concluding  this  subject  it  may  not  be  superfluous  to  add  that 

^  Berlin,  fclin.  Wochenschr.,  1887,  p.  733. 

^  Med.  Times  and  Gaz.,  Sept.  6,  1884. 

*  Philada.  Med.  and  Surg.  Rep.,  Jan.  28,  1888. 
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there  is  no  characteristic  or  comljination  of  characteristics  by  which  we 
can  recognize  a  given  locality  to  be  malarial,  except  from  the  result  of 
exposure.  And  in  malarial  regions,  owing  to  the  exigencies  of  prac- 
tical life,  every  one  will  sooner  or  later  exhibit  some  form  of  malarial 
infection.  The  treatment  of  these  affections  must  therefore  be  our  next 
consideration. 

Intermittent  Malarial  Fever. 

The  treatment  of  a  paroxysm  of  malarial  fever  is  a  matter  seldom 
brought  to  the  attention  of  a  physician.  The  experienced  sufferer  lies 
down  until  the  "  fit "  has  passed,  and  then  takes  his  quinine  according 
to  some  rule,  and  it  is  only  when  the  disease  offers  unusual  resistance 
that  he  seeks  assistance.  Yet  much  can  be  done  during  the  paroxysm, 
not  only  in  lessening  discomfort,  but  also  in  diminishing  injury. 

The  first  duty  of  the  physician  in  taking  charge  of  a  case  of  inter- 
mittent fever  is  to  ascertain  whether  it  is  malarial  or  not.  Xo  matter 
how  clear  the  history  of  exposure,  how  typical  the  course  of  symptoms, 
and  how  characteristic  the  appearance  of  the  patient,  a  close  examina- 
tion should  be  made,  and  no  specific  treatment  begun  until  the  diagno- 
sis is  certain.  It  is  an  every-day  experience  to  see  the  victims  of 
tuberculosis  treating  themselves  (and  sometimes  being  treated)  fin- 
malaria.  I  have  seen  two  cases  of  mycotic  endocarditis  treate<^l  fir 
long  periods  on  the  supposition  they  were  malarial.  Less  frequently, 
one  of  the  following  diseases  may  be  the  cause  of  error  :  typhoid  fever, 
relapsing  fever,  pyremia,  pent-up  pus,  lymphadenoma,  syphilitic  fever, 
urinary  fever,  morphinism  (Murchison '),  jaundice  from  obstruction 
(Ord^),  gastro-duodcnitis,  pulmonary  catarrh,  pent-up  serum,  forming 
pus  (Musser^),  gall-stones  (Charcot*),  uterine  hsematocele,  and  hysteria 
(I)aCosta^).  AVith  some  of  these  the  differential  diagnosis  is  easy.  In 
others  the  presence  of  enlarged  spleen  will  make  it  difficult.  In  all 
cases  the  blood-examination  will  be  decisive. 

At  the  onset  of  the  first  symptoms,  well  known  to  all  who  have  had 
malaria,  such  as  pain  in  the  back  and  extremities,  yawning,  autl  the 
like,  the  patient  should  go  to  bed.  No  food  or  drink  should  be  taken, 
as  it  will  only  increase  the  discomfort  of  the  vomiting  which  is  an 
almost  constant  symptom.  During  the  chill  the  patient  should  be 
covered,  though  an  excess  of  bed-clothing  is  neither  essential  nor  pleas- 
ant. Rubbing  the  skin,  and  hot-water  bags  to  the  back  and  extremities, 
are  often  very  grateful,  and  in  debilitated  patients  necessary. 

1  Lancet,  May  3,  1879.  »  SL  T}io><.  Hosp.  Hep.,  xii.  ISSl. 

8  N.  Y.  Meii.  Jount.,  1884,  i.  019.  *  Le^on^  ><iir  h\-<  .l/d/oc/iV.-;  </»  Foie. 

8  Med.  Af/c,  1S90,  viii.  529. 

See  also  the  Middleton-Uoldsmith  Lecture  of  Dr.  Win.  Pepper  (Med.  Xt^vs,  March 
20,  1890),  and  Dr.  W.  Osier  on  "  Fever  of  llepatie  Orisjin  '"  [Joliiu<  Hopkim  Ho.<p.  Hi- 
ports,  vol.  ii.  fasc.  i.). 
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WUvu  vomiting'  occurs,  the  stniiiach  should  he  cinptiod  by  a 
ihiiught  ol'  tepid  wiitcr,  ;md  il"  it  coiitiiuics  it  should  be  cheeked 
by  cold  carbonated  water  in  mmiiII  (jiiantities ;  by  counter-irritation 
over  the  stoniacli,  either  by  sinapisms  or  a  towel  wet  with  chloro- 
Ibrni ;  or  if  severe  by  a  hypodermic   injection  of"  morphine. 

If  the  patient  is  seen  early  enough,  an  effort  may  be  made  to  abort 
the  chill  by  injecting:;  a  fidl  dose  of  mor})hine,  which,  even  if  not  })er- 
fectly  successful,  will  lessen  the  discomfort  of  the  patient. 

If  symptoms  of  collapse  come  on — and  they  should  be  anticijjated 
in  old  or  cachectic!  persons  and  yonnn;  children — stimulants  must  be 
resorted  to.  Formerly,  brandy,  Hoffman's  anodyne,  aromatic  spirit 
of  ammonia,  and  hot  coffee  were  used,  and  were  certainly  beneficial. 
A  hypodermic  injection  of  atropine,  -^^j  to  ^L  of  a  grain,  will,  however, 
be  at  once  more  effective  and  less  disagreeable.  At  the  same  time, 
frictions  and  stimulating  enemata  may  be  used,  and  if  necessary  hypo- 
dermic injections  of  ether. 

If  the  cold  stage  be  unduly  prolonged,  the  possibility  of  the  case 
being  one  of  unusual  severity  must  be  borne  in  mind,  and  especially 
so  in  countries  where  pernicious  forms  occur.  The  prolongation  of  the 
cold  stage  may  be  due  to  the  presence  of  undigested  food  in  the  stom- 
ach. If  so,  an  emetic  should  be  given,  preferably  one  that  is  not 
depressing,  as  warm  salt  water  or  herb  tea,  rather  than  i})ecac. 

As  the  hot  stage  comes  on  the  patient's  covering  should  be  made 
lighter.  The  pressing  requests  for  cold  water  must  be  refused  and 
thirst  relieved  by  crushed   ice. 

For  the  throbbing  headache  cold  compresses  may  be  used  and  mor- 
phine may  be  given.  In  my  observations  on  the  natural  history  of 
malaria,  I  usually  gave  as  a  placebo  a  combination  of  morphine  and 
spirit  of  mindererus,  as  recommended  by  Professor  Bemus.^  The  mix- 
ture used  was — 

^i.  Morj^hinse  acetatis,  gr.  ss-j  ; 

Liquor,  ammonii  acetatis,  f^vj. — M. 

Of  this  a  table-spoonful  was  given  every  hour  from  the  beginning  of 
the  fever,  and  it  was  very  evident  that  all  stages  of  the  disease  were 
passed  through  with  less  discomfort  than  in  cases  not  so  treated. 

Aconite,  recommended  by  DaCosta^  for  the  headache,  I  have  not 
used.  Antipyrine  and  antifebrin  I  have  found  useless  in  both  large 
and  small  doses. 

Pain  in  the  epigastrium  or  in  the  region  of  the  liver  and  spleen  is 
usually  and  properly  referred  to  congestion  of  the  respective  organs. 
It  is  best  treated  by  the  application  of  large  mustard  plasters. 

'  Pepper's  System,  vol.  i.  p.  595.  ^  Loc.  cit. 
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In  the  sweating  stage,  as  a  rule,  no  pressing  symptoms  arise.  Water 
may  be  permitted.  If  full  apyrexia  comes  on,  the  patient  may  change 
his  clothing  and  go  about.  If  the  sweating  be  excessive,  it  should  l^e 
checked  by  rubbing  the  surface  with  hot  cloths. 

It  is  in  this  stage  that  specific  treatment  is  to  be  instituted,  accord- 
ing to  the  principles  already  described.  The  probable  result  of  this 
can,  to  a  certain  extent,  be  })re(licted  from  the  condition  of  the  jjatient 
after  the  paroxysm.  If  the  subjective  symptoms  are  such  that  the 
patient  voluntarily  leaves  the  bed,  expresses  himself  as  well,  and  the 
temperature  falls  rapidly,  it  is  almost  certain  that  no  paroxysms  will 
follow  the  administration  of  quinine.  If,  on  the  contrary,  there  is  a 
feeling  of  enervation  with  headache,  nausea,  or  anorexia,  even  if  the 
temperature  falls  to  the  normal,  the  possibilities  are  that  another 
paroxysm  will  ensue.  A  recognition  of  this  fact,  and  the  use  of  the 
thermometer  (if  possible,  also  the  use  of  the  microscope),  are  of  great 
assistance  in  prognosis  and  treatment. 

Formerly  it  was  supposed  that  in  order  to  get  the  projier  effect  of 
quinine  it  had  to  be  preceded  by  a  purgative.  This  is  no  longer  held, 
though  in  very  many  cases  purgatives  are  indicated  by  the  existence 
of  constipation,  coated  tongue,  and  muddy  skin,  and  in  this  condition 
calomel  is  the  remedy  universally  used.  It  is  most  frequently  given 
in  small,  repeated  doses,  combined  with  bicarbonate  of  sodium  and,  if 
desired,  an  aromatic,  as  the  aromatic  powder  of  the  Pharmacopceia.  If 
a  stronger  action  be  desired,  calomel  can  be  given  in  combination  with 
compound  extract  of  colocynth  and  an  aromatic  oil  or  extract  of  bella- 
donna. In  all  cases  it  should  be  followed  by  a  saline,  such  as  Rochelle 
salt  or  cream  of  tartar.  In  cases  where  it  is  considered  necessary  to 
get  a  purgative  and  a  specific  action  at  the  earliest  moment,  the  calomel 
and  quinine  can  be  given  together  in  pills  or  capsules.  In  debilitated 
persons  or  those  recently  suffering  from  intestinal  disease  purgation 
must  be  practised  with  caution. 

It  cannot  be  repeated  too  often  that  in  frank  cases  of  malaria  thei*e 
is  no  contraindication  for  quinine,  and  those  who  wander  from  symptom 
to  symptom,  "  getting  the  patient  in  condition  for  quinine,"  will  have 
disagreeal)le  failures.  In  cases  of  short  duration,  or  where  the  tyjx* 
of  the  disease  is  still  jnire,  the  treatment  laid  down  will  usually  l>e 
promptly  successful.  Frequently  the  task  is  more  difficult.  From 
neglecting  specific  treatment,  or  from  taking  quinine  in  insufficient 
doses  or  at  improper  times,  or  from  repeated  fresh  infet^tions.  the 
paroxysms  become  irregular  and  the  different  stages  often  variable. 
Besides  this,  the  stomach  and  intestines  are  of^en  more  or  loss  t\o- 
ranged.  In  such  cases  the  patients  should  be  put  to  hod  and  the  temper- 
ature taken  at  short  intervals.  The  bowels  should  be  moved  by  a  mild 
purgative,  and  symptoms  of  irritation  of  the  stomach  allayeil  by  appro- 
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priato  treiitiucut.  'I'lic  i'ooil  nnist  Ix-  tiivcii  in  small  <|tiaiititi('s,  tlic  hot 
I)('iii<:;  inilk,witli  cai'lxdiatcd  watci' or  lime-water.  \'erv  often  a  marked 
improvement  follows  this  preliminary  treatment,  and  as  soon  as  this  is 
evident  the  sjjecific  treatment  shonld  be  begun,  giving  the  remedy  in 
the  way  that  is  least  obnoxious  to  the  alimentary  canal.  Such  cases 
(tf'ten  pass  insensibly  into  the  remittent  or  chronic  forms  of  malaria, 
unless  proni|)tly  treated. 

To  return  to  the  unc()m})licatcd  cases.  On  the  day  of  the  expected 
paroxysm  tlu;  })atient  should  remain  indoors,  take  easily  digestible  food 
in  small  (piantities,  and  have  the  temperature  taken  at  intervals.  If 
there  is  no  marked  rise,  no  quinine  need  be  taken  until  the  next  period, 
as  described  above.  If,  however,  the  temperature  reaches  100°  F.  or 
more,  10-20  grains  of  quinine  should  again  be  taken  in  the  decline, 
when  the  attack  will  almost  certainly  be  broken. 

After  this  the  next  indication  is  to  restore  the  patient's  strength 
and  promote  blood-formation  as  rapidly  as  possible.  The  diet  should 
be  generous,  and  wine  may  be  taken  at  meal-time.  Baths  form  an 
important  part  of  the  roborant  treatment,  and  exercise  is  equal Iv 
valuable.  The  bowels  should  be  regulated  by  appropriate  treatment. 
Tonics  are  always  indicated,  and  among  them  the  cinchona  prepara- 
tions are  the  best.  The  compound  tincture  of  cinchona  or  the  similar 
elixir  of  calisaya  may  be  given  in  doses  of  from  1  to  4  drachms. 
Very  often  it  is  useful  to  combine  a  mineral  acid  with  quinine.  A 
preparation  which  I  have  used  a  great  deal  with  satisfactory  results 
is  the  following : 

I^.  Quininte  sulphat.,  gr.  xxiv-xlviij  ; 

Acid,  hydrochlor.  dil.,  f^vj-f 5J  ; 

Extract,  taraxaci  fluid.,  f^iij  ; 

Elix.  calisayae,  q.  s.  ad  f5vj. — M. 

Sig.  A  dessert-spoonful  after  meals  in  a  w^ine-glassful  of  w^ater. 

Whether  taraxacum  is  an  hepatic  stimulant  or  not,  it  seems  to  be  a 
useful  adjuvant  in  the  treatment  of  cases  in  which  there  is  the  con- 
dition commonly  knoAvn  as  torpidity  of  the  liver. 

In  all  cases  which  have  had  more  than  a  few  paroxysms  iron  and 
arsenic  must  be  added  to  the  treatment.  Fowler's  solution,  in  increas- 
ing doses,  and  Basham's  mixture,  are  very  good  forms  in  which  to 
give  these  remedies. 

This  treatment  should  be  kept  up  until  the  health  of  the  patient  is 
fully  restored,  giving  quinine  at  the  appropriate  intervals  to  j^revent 
relapses.  The  condition  of  the  spleen  is  a  useful  indication  of  the 
complete  cure. 

The  ordinary  complications  of  intermittent  fever  usually  disappear 
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as  rapidly  as  the  primary  disease  under  the  influence  of  quinine.  If 
not,  they  sliould  be  subjected  to  appropriate  treatment  as  independent 
diseases. 

Remittent  and  Atypical  Malarial  Fevers. 

Tlie  accurate  discrimination  of  tliis  class  of  fevers  is  one  of  the 
most  valuable  results  of  modern  clinical  investigation.  This  would 
have  been  less  important,  except  for  the  fact  that  recognition  of  their 
real  nature  makes  ]30ssible  a  rapid  return  to  health,  by  means  of 
specific  treatment,  of  a  large  proportion  of  such  cases,  instead  of 
leaving  them  to  the  vis  medicairix  naturce  or  to  the  methods  followed 
in  other  febrile  diseases.  Formerly  the  recognition  of  malarial  remit- 
tent fever  was  a  matter  of  individual  diagnostic  insight,  tempered  very 
much  by  the  environment  of  the  physician.  Xow  we  have,  in  the 
microscopical  examination  of  the  blood,  one  of  the  most  objective 
methods  in  diagnosis.  If  in  a  given  case  this  cannot  be  practiswl, 
the  "therapeutic  test"  must  be  tried,  during  which  time  the  prob- 
ability of  the  case  not  being  malarial  must  not  be  lost  sight  of. 
This  is  especially  important  where  the  existence  of  typhoid  fever  is 
even  a  remote  possibility. 

The  treatment  of  simple  remittent  malarial  fever  does  not  ditfer 
essentially  from  that  of  the  intermittent  variety.  Quinine  is  to  be 
administered  in  the  first  remission,  and  while  waiting  for  this  the  most 
important  symptoms  may  be  investigated.  If  the  patient  be  seen  for 
the  first  time  in  what  ap})ears  to  be  a  remission,  no  time  need  be 
lost  in  waiting  for  another  one,  but  a  full  hypodermic  dose  of  qui- 
nine should  be  given  at  once.  Here,  as  well  as  in  the  milder  cases, 
morphine  may  be  used  with  happy  effects,  and  may  advantageously 
be  combined  with  atropine. 

Vomiting  is  usually  severe,  and  is  often  bilious,  as  indicated  by  one 
of  the  old  names  for  the  disease.  Consti]>ation  is  usually  present  also, 
and  both  these  symptoms  can  be  treated  with  advantage  by  calomel  and 
ipecac  in  small  repeated  doses.  If  vomiting  persists  af\er  the  purgative 
action  is  manifest,  efforts  should  i)c  made  to  restrain  it,  as  previously 
described.  During  this  time  nothing  else  should  be  given  by  the 
mouth,  but  food  and  other  remedies  given   by  enema. 

Pleadache,  delirium,  or  convulsions  are  to  be  met  by  the  use  of 
morphine,  bromides  per  enema,  or  revulsives. 

For  hastening  the  remission,  Maclean  *  used  aconite,  giving  one  drop 
of  the  tincture  every  ten  mimites  for  an  hour,  and  then  every  half 
hour  until  the  temperature  began  to  fall  and  the  skin  to  act. 

As  soon  as  this  takes  place  quinine  is  to  be  given.  It  should  never 
be  administered  in  solid  form  in  such  cases.  If  it  is  amsideretl  wrtain 
'  Diseases  of  Tropical  Climates,  London,  1886. 
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that  the  stomacli  is  t<^)k'raiit,  it  can  he  <riv('ii  hy  the  inontli,  with  carijo- 
iiattH.!  water  after  it.  Ten  gi-aiiis  .shuiild  bo  given  at  once,  followed 
in  an  hour  by  a  similar  amount,  and  repeated  onee  or  twice  if  a  per- 
ceptii)le  impression  is  not  made  on  the  temperature.  If,  however,  the 
stomach  does  not  retain  the  remedy,  or  if  it  does  not  seem  to  be 
absorbed,  no  time  should  be  lost,  but  from  10  to  15  grains  should  be 
injected  hypodcrmically,  and  repeated  in  one  or  two  hours.  In  some 
cases  the  temperature  will  fall  to  a  lower  point  than  in  the  preceding 
remission,  and  in  a  few  to  the  normal.  In  others  little  or  no  impres- 
sion, will  be  made.  Tlie  effect  of  the  quinine  must  be  kept  up,  the 
patient  taking  from  20  to  40  grains  daily.  In  very  few  cases  will 
the  fever  last  beyond  the  third  day,  and  the  fevers  lasting  more  than 
four  days  under  this  treatment  are  very  rare.  With  the  reduction  of 
the  fever  the  cases  are  practically  cured,  though  they  run  the  same  risks 
and  must  be  treated  after  the  same  lines  as  cases  of  intermittent  fever. 

The  existence  of  high  temperature  by  no  means  contraindicates  the 
exhibition  of  quinine,  though  cinchonism  increases  very  much  the  dis- 
comfort of  the  hot  stage  if  they  occur  together.  The  reason  for  giving 
quinine  in  the  remission — or,  Avliat  amounts  to  the  same  thing,  in  the 
decline — is  that  experience  shows  that  only  when  so  given  does  it 
manifest  an  evident  action  on  the  disease.  As  the  remission  is  so 
slight  as  to  escape  even  experienced  observers,  the  thermometer  must 
always  be  used  to  determine  the  "precious  time  for  treatment,"  as 
Maclean  calls  it. 

During  the  active  specific  treatment  the  strength  of  the  patient  must 
be  kept  up  by  the  use  of  stimulants  and  suitable  food,  best  given  per 
rectum.  In  regard  to  stimulants  and  analeptics  the  statements  made 
in  connection  with  intermittent  fever  hold  good.  The  many  and 
various  complications  and  accidental  symptoms  of  remittent  fever  are 
to  be  treated  on  general  principles.  Most  of  them  yield  to  quinine,  so 
that  it  is  unnecessary  to  complicate  the  treatment  by  giving  them  special 
attention  during  the  febrile  stage. 

Typho-malarial  Fever. 

This  is,  in  practice,  either  typhoid  fever  combined  with  a  malarial 
infection,  or,  less  properly,  remittent  malarial  fever  become  adynamic. 
In  the  former  cases  the  malarial  element  is  to  be  treated  on  the  lines 
already  laid  down. 

Cases  have  been  described  in  which  it  was  supposed  that  malarial 
remittents  had  assumed  a  typhoid  state.  I  cannot  believe  this  possi- 
ble, unless  under  extraordinary  conditions  of  want  of  treatment  and 
privation  of  food.  Those  investigators  -who  have  studied  the  Plasmo- 
dium malarise  in  cases  of  this  so  called  typho-malarial  fever — and 
some  of  them  have  had  large  numbers  of  severe  cases — are  unanimous 
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in  asserting  they  have  never  seen  a  case  in  which  quinine  failed  to  pr<  »- 
duce  a  good  result.  (This  statement  of  course  does  not  apply  to  per- 
nicious cases,  which  die  notwithstanding  quiniue.  In  these  there  is  no 
question  of  confusion  with  any  continued  fever.) 

Pernicious   Malarial   Fever. 

Under  this  heading  we  can  group  all  the  acute  cases  of  malarial 
infection  which  appear  to  threaten  life.  A  large  number  of  names 
have  been  giv^en  to  these  types,  depending  on  clinical  peculiarities  or 
particular  localizations  of  serious  symptoms,  but  the  disease  is  always 
the  same,   and  there  is  but  one  remedy — quinine. 

At  times  the  disease  may  be  suspected  by  certain  peculiarities  in  the 
early  paroxysms,  such  as  Drake's  "  coldness  in  the  great  toe."  Hilarity 
is  not  unusual  in  malarial  paroxysms,  and  is  sometimes  exaggerated  in 
pernicious  cases.  But  too  often  the  pernicious  attack  will  come  with- 
out warning. 

If,  as  frequently  happens,  the  physician  first  sees  the  patient  in  a 
condition  of  evident  danger,  cinchonization  must  be  resorted  to  at  once. 
Here  remissions  and  exacerbations  follow  in  rapid  succession,  and,  no 
matter  when  given,  quinine  is  likely  to  do  some  good.  The  vague 
chance  that  it  may  act  injuriously  as  a  depressant  or  otherwise  does 
not  come  into  consideration.  It  should  be  given  hypodermically  or 
injected  into  a  vein,  in  the  doses  already  stated. 

A  full  dose  of  morphine  and  atropine  should  be  given  at  the  same 
time,  and  then  the  symptomatic  treatment  be  carried  out.  The  import- 
ant indications  next  to  cinchonization  are  to  keep  up  the  strength  of  the 
heart  and  the  general  nutrition.  Whiskey  and  brandy  hold  a  promi- 
nent place  in  this  treatment,  but  cannot  be  relietl  on  alone.  They 
should  never  be  given  by  the  mouth,  but,  combineil  with  beef-tea, 
milk,  tea  or  coffee,  be  injected  into  the  rectum  in  small  quantities  at 
short  intervals. 

As  cardiac  stimulants  in  pernicious  malarial  fever  strychnine,  nitro- 
glycerin, and  ether  are  to  be  used.  Thoy  must  be  given  hypcxlermi- 
cally,  in  such  doses  as  to  make  and  sustain  a  distinct  impression  on  the 
pulse.  Strychnine  is  looked  on  as  a  ^ine  qxul  non  in  the  treatment  of 
the  severe  malarial  fevers  by  the  physicians  of  the  South-Wt'st,  and  I 
have  seen  many  evidences  of  its  value,  alone  or  combineil  with  nitro- 
glycerin. It  should  be  given  in  doses  of  from  -^  to  -^  of  a  grain, 
and  may  be  repeated  at  intervals  of  a  half  hour  to  two  houi's  if  mnx's- 
sarv.  Many  physicians  look  on  strychnine  as  prone  to  cause  abscesses. 
I  take  this  to  be  quite  as  unlikely  as  in  the  case  of  quinine.  The 
injections  are,  however,  painful,  and  in  one  case,  where  a  givat  many 
were  nuule,  I  saw  a  stubborn  oedema  remain  for  some  time  after 
rec(n'erv. 
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Ijaccclli  and  many  Italian  and  (Jcrnian  clinicians  recommend  injec- 
tions of"  ether,  to  tlic  anmiint  of  from  1  to  2|  drachms  in  twenty-four 
hours. 

In  cases  witli  coma,  if  it  has  not  ahvady  been  done,  calomel  should 
be  t^ivcn,  and  may  he  j)laced  on  the  tongue  in  one  large  or  several 
small  doses.  At  the  same  time  stimulating  enemata  and  derivatives  to 
the  skin  should  be  used. 

In  the  algid  condition  a  reaction  can  be  most  rapidly  brought  about 
by  rubbing  the  s[)ine  and  extremities,  or  even  the  whole  ])ody,  with 
ice,  or,   if  this  cannot  be  had,  by  cold  douches,  followed  by  friction. 

Delirium  calls  for  the  administration  of  morphine  hypodermically, 
bromide  and  chloral  in  full  doses  by  enema,  cold  to  the  head,  and 
counter-irritation  to  the  extremities.  In  case  there  is  evidence  of  con- 
gestion, such  as  injected  conjunctivae  and  throbbing  temporals,  blood 
may  be  drawn  from  the  temple. 

Choleriform  symptoms  require  morphine,  with  astringents  and 
stimulants.     Cold   affusions   and   enemata    have   been    recommended. 

Vomiting  is  to  be  treated  by  the  methods  already  described. 

Excessive  sweating  is  a  symptom  of  the  gravest  prognostic  import, 
and,  persisting  after  the  treatment  already  directed,  including  injections 
of  atropine,  usually  indicates  a  fatal  termination. 

Hiccough,  resisting  the  antispasmodics  already  mentioned,  some- 
times ceases  under  the  administration  of  Hoffman's  anodyne  in  full 
doses.  Coming  on  late  in  the  disease,  it  is  a  very  unfavorable  symp- 
tom. 

The  dyspnoea  sometimes  so  alarming  a  symptom  in  cases  of  perni- 
cious fever  is  generally  said  to  be  due  to  congestion  of  the  lungs,  and 
counter-irritants  are  advised.  In  some  cases,  however,  it  is  due  simply 
to  the  intense  and  suddenly-developed  anaemia.  The  inhalation  of  oxy- 
gen might  be  tried  in  these  with  benefit. 

Haemorrhage  from  the  raucous  membranes  or  the  kidneys  indicates 
the  use  of  ice  locally,  astringents,  ergotin,  and  the  like. 

Arrest  of  the  urinary  secretion  in  these  cases  is  usually  combined 
with  haemorrhages  and  local  congestions  in  the  kidney,  if  we  can  rely 
on  the  conditions  found  post-mortem  in  fatal  cases  with  this  symptom. 
This  complication  is  rationally  treated  by  hydragogue  cathartics,  bitar- 
trate  of  potassium  having  a  peculiarly  happy  effect,  according  to  some 
authors. 

In  pernicious  fever  the  temperature  is  not  always  a  guide  to  the 
progress  of  the  paroxysm,  as  in  the  other  forms,  and  the  return  of  a 
period  of  safety  must  be  recognized  by  a  cessation  of  symptoms  and 
the  general  condition  of  the  patient.  Every  period  of  apparent  im- 
provement must  be  seized  for  keeping  up  nutrition,  and  also  for  mak- 
ing a  distinct    impression   with    quinine.     As  soon   as  the  attack  is 
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checked  restorative  measures  must  be  carried  out,  and  relapses  guarded 
against  by  the  judicious  administration  of  quinine. 

Malarial  Hematuria. 

The  treatment  of  malarial  hsematuria — which  term  includes  hspmo- 
globinuria — belongs  really  to  the  treatment  of  acute  and  chronic 
malarial  poisoning.  No  American  physicians  at  the  present  time  have 
any  doubt  about  the  propriety  of  giving  quinine  in  these  cases,  so  that 
a  consideration  of  that  once-vexed  question  is  unnecessary.  On  the 
other  hand,  the  point  may  be  raised  whether  the  malarial  nature  of 
cases  of  hfematuria  is  not  sometimes  assumed  without  sufficient  reason, 
and  whether  some  cases  are  not  really  due  to  distoma-  or  filaria-infec- 
tion.  For  tlie  purpose  of  settling  this  question  proper  investigations 
should  be  carried  out.  Within  the  last  few  years  the  subject  of 
"  hfematuria  from  quinine  "  has  been  brought  up  again  by  physicians 
in  Greece  and  Italy.^  The  unusual  consequences  of  quinine  in  the 
hands  of  these  men  make  it  almost  certain  they  did  not  have  to  do 
with  malarial  hsematuria.  If  quinine  at  times  seems  to  increase  the 
blood  in  the  urine,  this  is  a  matter  neither  for  wonder  nor  alarm,  since 
exacerbations  of  other  symptoms  also  occur  at  times  after  the  adminis- 
tration of  the  remedy. 

In  malarial  hfematuria,  after  acute  malarial  infection  has  been 
overcome  by  quinine  in  antiperiodic  doses,  the  remedy  should  be  kept 
up  as  a  tonic.  At  the  same  time  arsenic  and  iron  should  be  given  for 
the  anieniia.  It  is  commonly  held  that  the  chloride  of  iron  is  the  best 
preparation  to  use  in  this  condition,  though  the  sulphate  is  also  useful. 
Many  experienced  practitioners  in  the  South  and  West  look  on  str^'ch- 
nine  as  of  little  less  importance  than  quinine,  not  only  in  the  beginn- 
ing, but  also  during  the  after-treatment. 

Malarial  Anemia  and  Malarial  Cachexia. 

Practically,  the  line  between  simple  malarial  anremia,  the  result  of 
a  few  paroxysms,  and  the  chronic  condition,  causecl  by  prolonged 
exposure  to  the  malarial  infection,  and  intensified  by  mild  or  severe 
exacerbations,  is  of  considerable  prognostic  importance.  On  the  one 
hand  we  liave  a  condition  which  yields  readily  to  treatment  ;  on  the 
other  wo  have  an  alteration  of  the  physical  and  mental  organization 
which  may  last  for  life. 

The  treatment  of  malarial  annemia  should  begin  with  the  first  par- 
oxysm. At  that  time  even-thing  that  can  be  must  be  done  to  limit 
the  injury  to  the  minimum,  and  after  tlie  paroxysms  are  ohecketl  the 

'  Pampoukis  ami  Cliromatianos,  Peor/.  MoL,  No.  27,  1SS8;  Toiuasselli,  Oaa. 
Lombard.,  No.  5,  1889;  Lipari.  Jl  Mun/iu/ni,  xxxi.  1889,  p.  529. 


I 


.1/. I  LA  111. I  /.   Sl'LKMC  J:.\L.[  IKlF.MF.NT.  'A^i 

iiHciitioii  of  pliysiciaii  aiitl  |»atit'iit  iniist  lu'  directed  to  the  restitution 
oi"  health. 

Some  of"  the  measures  neeessarv  for  this  have  been  described  in  the 
treatment  of  intermittent  fiL'ver.  It  is  essential  that  all  complications 
be  remov'cd  as  ra])idly  as  possible,  and  especially  so  all  those  which 
(•onij)romise  the  efficiency  of  the  organs  of  digestion.  Prominent 
among  these  are  snbacute  or  chronic  inflammations  of  the  stomach, 
intestines,  and  liver.  These  must  be  treated  bv  the  use  of  unirritatina: 
food,  local  sedatives  like  nitrate  of  silver,  ammonium  chloride,  and  bis- 
'  muth,  and  by  avoidance  of  chilling.  Milk  diet  is  often  useful,  and 
alkaline  mineral  waters  can  be  used  with  great  advantage.  In  the 
catarrhal  jaundice  following  malarial  fever  I  have  had  very  good 
■results  from  the  use  of  cold  enemata,  after  the  method  of  Krull,  hav- 
ing one  or  two  quarts  of  water,  at  about  60°  F.,  injected  every  morn- 
ing. In  chronic  congestions  of  the  liver  and  gastro-duodenal  tract 
it  is  useful  to  give  calomel  and  ipecac,  podophyllin,  or  aloin  at 
intervals  to  produce  a  mild  effect.  Nitric  or  nitro-muriatic  acid  may 
be  given  in  these  cases  with  great  advantage. 

Iron  and  arsenic  are  almost  always  in  order,  and  may  be  given  in 
any  way  the  practitioner  may  prefer  to  suit  individual  cases.  They 
can  with  advantage  be  combined  with  strychnine  and,  if  desired,  qui- 
nine. In  many  cases  small  doses  of  bichloride  of  mercury  produce  the 
happiest  results  alone,  or,  better,  with  iron  and  arsenic. 

A  very  efficient  adjuvant  in  the  treatment  of  malarial  aneemia  is 
change  of  scene.  Very  often  removal  from  one  part  of  a  town  to 
another  seems  to  cause  great  improvement,  though  complete  change 
of  climate  is  still  more  effective.  In  malarial  cachexia  the  latter 
is  necessary.  No  rule  can  be  laid  down  for  the  choice  of  climate. 
In  some  cases  seashore,  in  others  high  and  dry  mountains,  offer 
the  best  prospects  of  improvement.  Individual  preference  or  experi- 
ence usually  indicates  the  proper  climate.  In  making  a  change  of  this 
kind  the  possibility  of  a  recurrence  must  be  borne  in  mind.  If  out  of 
reach  of  a  physician,  the  patient  shoukl  be  provided  with  quinine,  and 
on  the  first  sensation  of  malarial  symptoms  take  a  full  dose. 

]\Iacleau  speaks  enthusiastically  of  massage  in  the  treatment  of  local 
congestions  in  malarial  cachexia. 

Malarial  Splenic  Enlargement. 
In  cases  of  malaria  of  short  duration  the  persistence  of  enlargement 
of  the  spleen  after  subsidence  of  acute  symptoms  is,  probably  with 
justice,  ascribed  to  the  existence  in  it  of  latent  germs.  It  can  there- 
fore be  used  as  a  guide  to  therapeusis,  and  usually  yields  to  full  doses 
of  quinine.  In  cases  of  long  standing  the  spleen  undergoes  a  hyper- 
plasia which  is  never  entirely  reduced.     In  recent  cases  the  danger  of 
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rupture  of  the  spleen  from  even  mild  traumatism  must  be  borne  in 
mind.  Recoveries  from  tliis  accident  show  that  in  cases  in  which  it 
happens,  when  promptly  recognized,  attempts  to  check  the  haemorrhage 
by  means  of  abdominal  section  are  justifiable. 

For  pain  in  the  splenic  region  warm  cataplasms  or  warm  baths  with 
cold  douches  are  useful. 

For  the  reduction  of  chronic  enlargement,  in  addition  to  quinine 
and  arsenic,  ergotin  may  be  injected  hypodermically  in  daily  doses 
of  from  3  to  5  drops.  Though  I  have  never  had  an  abscess  from  a 
hypodermic  injection  of  any  kind,  and  have  nev^er  seen  any  bad  result 
from  diagnostic  aspiration  of  the  spleen,  I  must  confess  I  would  not 
care  to  risk  an  infection  of  the  latter  organ  by  repeated  injections,  as 
recommended  by  INIosler.  Other  remedies  for  splenic  enlargement, 
such  as  potassium  iodide  and  bromide  and  iodide-of-mercury  oint- 
ment, are  now  seldom  used. 

Masked  Intermittents. 

Under  the  name  of  masked  intermittents,  or  malaria  larvata,  an 
innumerable  host  of  symptoms  or  diseases  have  been  described  as 
depending  on  malarial  infection.  I  do  not  refer  to  surgical  or  obstet- 
rical malaria,  under  which  absurd  names  some  writers,  even  in  recent 
times,  have  described  certain  septic  or  pysemic  conditions. 

The  principal  reason  for  the  assumption  of  a  malarial  origin  in 
these  cases  is  that  they  are  intermittent  or  periodic.  Without  Avish- 
ing  to  deny  that  the  malarial  germ  can  cause  a  coryza  (^laitin*),  an 
orchitis  (Martin  and  Charvot^)  or  urethritis  (Weber^),  I  do  not  think 
satisfactory  proof  has  yet  been  brought  forward  as  to  the  malarial 
nature  of  the  cases  in  (juestion.  Most  frequently  masked  malaria  is 
assumed  in  neuralgias.  In  regard  to  this  (and  the  arguments  apply  to 
all  the  other  so-called  "  masked "  cases),  it  may  be  said  that  it  fre- 
quently occurs  in  those  ])laces  where  other  forms  of  malaria  are 
almost  unknown,  and  rarely  in  malarial  localities ;  it  does  not  yield 
readily  to  quinine.  I  have  examined  the  blood  of  a  number  of  eases 
of  intermittent  neuralgia  with  negative  results,  and  Osier  has  had  a 
similar  experience. 

According  to  Mitchell,^  "  Neuralgias  common  to  all  nerve-iujuries 
are  apt  to  reflect  a  quotidian  type,  and  to  occupy  the  later  houi's  of 
the  day.  Non-malarial  neuralgias  are  never  tertian  or  other  than 
quotidian." 

The  assumption  of  a  malarial  origin  f(U'  an  intermittent  neuralgia 
or  other  disease  or  symptom  shoukl  therefore  be  permittal  only  after  a 

'  Aerzll.  Erfahnmgen  ub.  die  Malaria  der  Ti'open-Laender,  Berlin,  1S89. 

•■'  Rev.  de  Chir,  1888,  No.  8.  '  -V.  1'.  Med.  Rec,  Sept.  12,  1885. 

*  Injuries  of  yerves,  1872,  p.  195. 
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t]um)Uir]\  examination  and  cxclnsioii  <»f'  all  other  eanses.  When  the 
niahirial  theory  is  aeeeptecl,  treatment  .should  be  earried  out  on  the 
prineiples  already  laid  down. 

Xeuraliiia  and  many  other  nervous  symptoms  are  common  in  eases 
of  malarial  aniemia  or  eaehexia,  without  being  periodical.  They 
yield  to  quinine,  especially  when  combined  with  iron,  arsenic,  and 
other  tonics. 

In  neurasthenia  of  malarial  origin  phosphoric  acid  and  hypophos- 
phites  may  be  used,  with  such  general  and  dietetic  treatment  as  is 
usual  in  similar  cases  of  different  origin. 


DENGUE. 

The  rational  indications  in  the  treatment  of  dengue  are  to  relieve 
pain,  to  mitigate  the  severity  of  symptoms,  and  to  support  strength 
and  hasten  convalescence. 

The  experience  of  the  last  two  years  shows  that  the  recognition  of 
dengue  is  no  easy  matter,  and  its  resemblance  to  the  pandemic  influenza 
of  those  years  points  to  certain  methods  worthy  of  adoption  whenever 
it  may  again  show  itself. 

Most  writers  in  past  years  agree  as  to  the  benefit  of  purgatives  in 
the  beginning,  though  these  should  not  be  so  severe  as  to  increase  the 
pain  or  lead  to  undue  exposure  of  the  patient.  A  mild  saline  or  mer- 
curial laxative  may  be  given. 

Notwithstanding  the  apparent  insignificance  of  the  disease,  the 
patient  should  be  put  to  bed  in  a  comfortable  room  and  draughts 
avoided.  For  the  relief  of  pain  morphine  or  some  other  opiate  has 
almost  always  been  relied  on,  Dover's  j)owder  being  a  favorite  prepa- 
ration. Formerly  the  pain  in  the  joints  and  spine  was  treated  by  lin- 
iments and  lotions  containing  belladonna,  camphor,  chloroform,  and 
opium.  According  to  Matas,^  they  are  useless.  Headache  may  be 
relieved  by  mustard  foot-baths,  cold  applications,  cold  douches,  and 
bromide  of  potassium  in  full  doses. 

Carbolated  lotions  have  been  used  to  lessen  the  itching  from  the 
eruption.  For  this  and  all  other  depressing  symptoms  morphine,  and 
at  times  chloral,  may  be  used  with  great  advantage. 

In  the  hot  stages  the  febrifuges  formerly  in  use,  such  as  aconite, 
acetate  of  ammonium,  and  the  like,  are  now  obsolete.  The  cold  bath 
is  more  effectual.  But  it  is  among  the  newer  antipyretics  that  we  must 
look  in  future  for  remedies  against  dengue. 

Salicylates  have  been  used  with  some  success  in  the  South  and  in 
the  Eastern  hemisphere,  and,  especially  in  the  rheumatic  forms,  are 
^  Keating's  Cydopadia  of  (he  Diseases  of  Children,  art.  "  Dengue." 
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worthy  of  further  experiment.  Salol  seems  to  be  the  liest  preparation 
for  this  purpose.  Of  other  antipyretics,  antipyrine  seems  to  Ije  the 
only  one  so  far  used,  and  in  the  hands  of  DeBruns,  with  success.^ 
But  from  analogy  it  seems  that  antifebrin  and  pheuacetin  may  be 
found  to  be  still  better. 

As  soon  as  the  acute  stage  of  the  disease  is  past  measures  must  be 
taken  for  restoring  strength.  The  appetite  and  digestion  must  Ix' 
.spurred  by  bitters,  such  as  gentian,  calumbo,  and  cinchona.  Strych- 
nine is  also  very  useful,  and  may  be  combined  with  mineral  acids. 
Coca,  in  the  form  of  wine  or  as  the  fluid  extract,  combined  with  bitter 
tinctures,  may  also  be  recommended.  Exercise  and  bathing  are  im- 
portant adjuvants,  and  change  of  scene,  especially  in  a  bracing  moun- 
tain atmosphere,  is  one  of  the  most  effective  measures  for  overcoming 
the  enervation  and  prostration  so  markai  in  convalescents  from  this 
disease. 

» Semaine.  Med.,  Mar.  6,  1889. 


YELLOW   FEVER. 

By  JEROME  COCHRAN,  M.  D. 


Introduction. 

The  literature  of  yellow  fever  is  immense.  In  the  forty-five  octavo 
pages  in  which  La  Roche  gives  the  bibliography  of  it  up  to  his  day, 
there  are  nearly  one  thousand  titles ;  and  in  the  Index  Catalogue  forty- 
four  quarto  pages  are  devoted  to  the  yellow-fever  literature  stored  away 
in  the  great  medical  library  of  the  Surgeon-General's  Office  in  AYash- 
ington.  I  have  had  little  occasion,  however,  to  consult  books  in  the 
preparation  of  this  article.  Personal  experience  has  made  me  familiar 
witli  the  methods  of  treating  yellow  fever  which  have  found  favor  with 
the  physicians  of  the  Southern  States  during  the  last  quarter  of  a  cen- 
tury, and  four  of  these  Southern  physicians,  who  have  had  large  practi- 
cal experience  in  yellow-fever  epidemics,  have  favored  me  with  special 
communications  giving  their  individual  views  in  more  or  less  detail — 
namely.  Dr.  T.  L.  Ogier  of  Charleston,  Dr.  Thomas  Grange  Simmons 
of  Charleston,  Dr.  G^B.  Thornton  of  Memphis,  and  Dr.  John  P.  Wall 
of  Tampa.  Of  these  communications  I  have  made  such  use  as  will 
subsequently  appear. 

Looking  more  broadly  over  the  ground,  it  occurred  to  me  that  it 
was  especially  desirable  to  get  some  knowledge  of  the  treatment 
adopted  in  Havana,  the  perennial  and  endemic  home  of  the  disease, 
bv  iihvsicians  accustomed  to  meet  it  at  all  seasons  of  the  year  and  for 
many  years  in  succession.^ 

^  Tlirough  the  good  offices  of  my  friend  Dr.  Burgess  I  have  been  able  to  obtain 
communications  from  fifteen  of  the  leading  physicians  of  Havana,  as  follows: 

Daniel  Maynard  Burgess,  M.  D.,  United  States  Sanitary  Inspector. 

Yincente  de  la  Guardia,  M.  D.,  and  Emilio  Martinez,  M.  D.,  physicians  to  the  Mer- 
cedes Hospital. 

Diego  Tamayo,  ^I.  D.,  Director  of  the  Bacteriological  Laboratory. 

Carlos  Finlay,  M.  D.,  and  Claudio  Delgado,  M.  D.,  who  pay  much  attention  to  bac- 
teriology. 

Jose  Clairac,  M.  D.,  physician  in  chief  to  the  Military  Hospital. 

Manuel  S.  Castellanos,  M.  D.,  professor  of  Chemistry  in  the  University  of  Havana. 

Jos6  Rafael  Bueno,  M.  D.,  physician  to  the  Hospital  La  Benefica. 

Enrique  M.  Porto,  M.  D.,  physician  to  the  Out-door  Poor. 

Anthony  Joner,  M.  D.,  physician  in  chief  to  the  Hospital  Quinto  del  Rey,  and  pro- 
fessor of  Pathology  in  the  University  of  Havana. 
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Since  the  first  historical  epidemics  of  yellow  fever  occurred  in  the 
West  India  Islands  during  the  first  half  of  the  seventeenth  century 
the  treatment  of  it  has  undergone  many  changes.     Some  of  these  have 
been  based  on  the  results  of  the  experience  of  physicians  at  the  bed- 
side, and  others  have  been  the  legitimate  offspring  of  the  several  theories 
of  the  essential  fevers  which  have  at  different  times  obtained  currency 
in  the  medical  world.    When  acute  visceral  inflammations  were  believed 
to  constitute  the  most  characteristic  features  in  the  ultimate  pathology 
of  all   of  these  fevers,  bloodletting,  purgation,  and  mercurialization 
were  invoked  for  their  relief,  and  at  the  same  time,  under  the  influ- 
ence of  these  pathological  doctrines,  the  same  remedies  were  heroically 
employed  in  the  treatment  of  yellow  fever.     When  it  was  the  fashion 
among  the  physicians  of  yellow-fever  countries  to  believe  that  yellow 
fever  was  closely  allied  in  its  etiology  and  pathology  with  the  common 
endemic  malarial  fevers  of  those  countries,  it  very  naturally  l^ecame  the 
fashion  to  treat  yellow  fever  with  antimalarial  remedies,  and  espe- 
cially with  an   abundance  of  quinine.      Every  system  of  treatment 
which  thus  enjoyed  a  temporary  reputation  has  had  its  enthusiastic 
advocates,  who  have  claimed  that  its  sujierior  efficacy  has  been  shown 
in  the  speedier  recovery  of  the  sick  and   in  the  smaller  percentage  of 
deaths.     No  effort  can  be  made  here  to  give  the  history  of  these  vari- 
ous methods  of  treatment.     This  has  been  done  with  toleral)le  fulness 
up  to  the  year  1854  by  I^a  Roche  in  the  thirty-third  and  subsequent 
chapters  of  his  learned  work.    During  the  thirty -seven  yeai*s  that  have 
passed  away  since  that  time,  many  new  de])artures  have  been  taken  in 
the  treatment  of  the  great  Southern  pestilence;  but  these  also  must  be 
passed  over,  except  a  few  of  the  very  latest  of  them,  without  special 
mention. 

Under  all  of  these  methods  of  treatment  the  mortality  of  yellow 
fever  has  remained  very  great,  and  while  in  some  epidemics  the  pro- 
portion of  deaths  to  cases  has  been  greater  than  in  others,  there  can  l:>e 
no  doubt,  when  all  the  circumstances  have  been  considered,  that  these 

Antonio  Diaz  Albcrtini,  Isl.  D.,  formerly  physician  to  the  Garcini  Hospital. 
Francisco  Zayas,  M.  D.,  professor  of  Pathology  in  the  University  of  Havana. 
Besides  these  original  authorities,  I  desire  to  make  honorable  mention  of  two  hooks 
to  which  I  have  been  considerably  indebted  : 

(1 )  Tlic  Tiipc  and  Specificitij  of  Yellow  Fever.  By  J.  C.  Faget,  M.  D.,  New  Orleans 
and  Paris,  1873  and  1875. 

(2)  The  Palholocj]!  and  Treatment  of  Yelloiv  Ferer.  By  H.  D.  Schmidt,  M.  !>.. 
Chicago,  1881. 

The  writers  of  these  books,  both  of  New  Orleans,  were  my  jHM-sonal  friends.  I>r. 
Faget  was  the  fii-st  to  establish  the  type  of  yellow  fever  by  the  diseussion  of  the  pulse 
and  teniiteratiire  rates  and  the  discovery  of  the  want  of  correlation  Ivtween  them, 
which  is  rightly  called  Faget's  law.  In  Dr.  Schmidt's  book  theiv  are  many  tiresome 
digressions,  but  I  regard  iiis  pathological  researches  as  tlie  most  satisfactory  of  which 
1  have  anv  knowledge. 
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variations  have  Ix'cn  due  more  to  (lilFerences  in  the  gravity  of  the  epi- 
demics than  to  difFerences  ot"  treatment.  In  the  tallies  of  mortality 
given  by  La  Roche  the  percentage  of  deaths  to  eases  in  the  great 
majority  of  the  epidemics  recorded  by  him  ranges  from  40  to  50 ;  and 
this  statement  applies  eipially  whether  the  epidemics  were  in  tropical 
countries,  in  European  countries,  or  in  the  United  States.  I  am  aware 
that  epidemics  have  occurred  with  a  percentage  of  mortality  very  much 
less  than  40,  and  that  occasionally  the  mortality  has  largely  exceeded 
50  per  cent. ;  but  the  rule  remains  as  I  have  stated  it.  In  the  yellow 
fever  in  Georgetown,  Demerara,  from  1851  to  1854,  described  by  Blair, 
the  percentage  of  mortality  was  only  13.  It  was  in  consequence  of 
this  remarkably  favorable  showing  that  Blair's  ealomel-and-quinine 
treatment  was  for  a  time  so  extensively  adopted.  But  equally  favor- 
able results  did  not  follow  its  use  in  other  epidemics,  and  now  nobody 
in  any  country  treats  yellow  fever  by  Blair's  method.  In  the  mean 
time,  the  range  of  the  pulse  in  Blair's  cases,  as  recorded  by  himself, 
shows  that  this  Georgetown  fever  was  of  a  mild  type.  In  contrast 
with  this,  the  mortality  at  Barcelona  in  1821  was  about  70  per  cent, 
of  the  cases.  I  wrote  the  history  of  the  epidemic  of  1873  as  it  occurred 
in  seven  Southern  cities,  and  I  found  the  mortality-rate  to  range  from 
20  to  25  per  cent.,  but  in  Mobile  it  was  only  15.  In  the  widespread 
epidemic  of  1878,  which  I  studied  in  thirty  different  cities  and  towns, 
the  mortality  everywhere  amongst  the  whites  was  from  40  to  50  per 
cent,  of  the  cases.  At  Brewton,  Alabama,  in  1883,  the  cases  were 
nearly  all  white,  and  the  mortality-rate  was  40  per  cent.  At  Decatur, 
Alabama,  in  1888,  the  mortality-rate  among  the  whites  was  30,  while 
among  the  blacks  it  was  only  8  per  cent.  In  Jacksonville,  Florida, 
in  1888,  according  to  the  best  information  I  could  get  on  the  spot,  the 
rate  of  mortality  among  the  whites  was  about  20  per  cent.,  while  among 
the  negroes,  although  the  eases  were  very  numerous,  the  death-rate  was 
only  about  2  per  cent.  Indeed,  the  epidemic  which  prevailed  so  exten- 
sively over  the  peninsula  of  Florida  in  1887  and  1888  was  everywhere 
of  an  extremely  benignant  type.  At  the  same  time,  the  treatment  was 
expectant  and  symptomatic,  and  this  may  have  had  something  to  do 
with  the  remarkably  low  mortality-rate. 


The  Forms  and  Stages  of  Yellow  Fever. 

Yello^v'  fever  is  always  the  same  disease,  but  it  is  convenient  to 
recognize  it  as  presenting  itself  in  three  principal  forms,  which  may  be 
designated  as  follows  : 

(1)  The  mild  or  benignant  form ;  in  w^hieh  it  falls  below  the  type 
and  runs  a  fav^orable  course  to  a  speedy  recovery. 

(2)  The  typical  or  common  form ;  in  which  it  passes  through  all  of 
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its  several  recognized  stages,  exhibiting  more  or  less  dangerous  com- 
plications, and  with  a  consideral)lc  percentage  of  deaths. 

(3)  The  malignant,  congestive,  or  apoplectic  form  ;  in  Mhich  it 
transcends  the  type,  and  results  in  death  in  a  few  hours  or  a  few  days. 

The  several  stages  of  yellow  fever,  which  are  completely  develope(^l 
only  in  the  typical  form,  may  be  most  conveniently  fixed  at  three  in 
number,  as  follows : 

(1)  The  stage  of  effervescence;  which  has  also  been  called  the  stage 
of  reaction  and  the  stage  of  primary  fever.  This  stage  commonly 
begins  with  a  chill  more  or  less  marked. 

(2)  The  stage  of  defervescence ;  which  has  also  been  called  the 
stage  of  exhaustion  and  the  stage  of  secondary  fever.  The  beginning 
of  this  stage  is  commonly  known  as  the  period  of  calm. 

(3)  The  stage  of  convalescence. 

Yellow  fever  is  a  continued  fever,  a  fever  of  a  single  febrile  parox- 
ysm, but  this  paroxysm  is  of  very  variable  duration.  It  is  not  a  par- 
oxysm of  which  the  length  is  usually  about  three  days,  as  has  l)een  so 
generally  stated.  On  the  contrary,  its  usual  duration  in  the  typical 
form  of  the  disease  is  from  seven  to  ten  days.  Every  table  of  yellow- 
fever  temperatures  that  has  been  ])ublished  shows  this  statement  to 
be  true  beyond  all  controversy.  It  is  the  stage  of  effervescence  only 
w^hich  usually  lasts  about  three  days — the  stage  of  febrile  commotion. 
In  many  mild  cases  this  stage  is  less  than  three  days ;  in  a  few  severe 
cases  it  may  be  more  than  three  days.  But  in  the  great  majority  of 
cases  it  terminates  some  time  in  the  course  of  the  fourth  day.  It  is  fol- 
lowed by  that  very  notable  characteristic  of  yellow  fever,  the  period 
of  calm,  which  is  the  beginning  of  the  stage  of  defervescence.  But  the 
period  of  calm  is  not  an  afebrile  period,  is  not  an  apyretie  period.  In 
it  the  stage  of  febrile  commotion,  the  stage  of  rachalgias  and  cephalal- 
gias and  universal  turmoil  and  discomfort,  gives  place  to  a  peri(xl  of 
delightful  exemption  from  all  these  troubles.  Tiie  patient  feels  as  if 
he  was  already  convalescent.  His  appetite  returns,  and  it  is  sometimes 
not  easy  to  prevent  him  from  perpetrating  some  alimentary  inn>rudcnce. 
He  often  desires  to  get  out  of  bed,  feeling  that  further  confinement  is 
not  necessary  to  his  welfare.  As  a  matter  of  fact,  in  favorable  rases 
of  the  benignant  form  convalescence  does  oflen  date  from  this  time, 
and  the  fever  disappears  rapidly,  to  return  no  nioi*e. 

But  in  the  typical  form  the  line  of  febrile  teniiH'ratnre,  as  shown  by 
the  clinical  thermometer,  simply  continues  the  declension  which  in  the 
majority  of  cases  was  begun  n  day  or  two  earlier  during  the  stage  of 
febrile  eflFervesccnce,  and  sc\  oral  additional  days  nuist  pass  away  before 
the  line  of  normal  temperature  is  reached.  If  the  case  is  at  all  severe, 
the  falling  tem])erature  does  not  stop  at  the  normal  line,  but  gix^s  below 
it  a  deuree  or  more.      In  the  majority  of  eases  of  tiie  tyjiical  fi>nii — 
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cases  in  which  the;  c(»m|)lications  an;  iK^t  of"  s[)ccial  gravity — the  stage 
of  defervescence  passes  into  the  stage  of  convakjscencc  and  tlie  ])atients 
recover,  lint  in  a  considerable  number  of  cases,  before  the  deferves- 
cence is  complete,  it  is  interrupted  by  various  complications — by  sup- 
pression of  the  secretion  of  the  kidneys,  by  black  vomit,  by  sej)tic8emia, 
and  by  unemia,  and  the  patients  die. 

The  Havana  Treatment  of  Yellow  Fever. 

There  is  considerable  tliversity  of  opinion  amongst  the  physicians 
of  Havana  in  regard  to  the  details  of  the  treatment  of  yellow  fever. 
Most  of  them,  however,  are  agreed  as  to  the  propriety  of  eliminative, 
antiseptic,  and  antacid  medication.  Elimination  and  antisepsis  are 
practised  upon  the  assumption  that  the  yellow-fever  microbe  has  its 
habitat  in  the  stomach  of  the  patient  or  in  some  part  of  the  small  intes- 
tine, while  the  antacid  medicines  are  intended  to  correct  the  acid  diath- 
esis which  is  so  marked  in  this  disease. 

It  must  be  remembered  that  Havana  physicians  study  yellow  fever 
under  conditions  very  different  from  those  that  obtain  when  yellow 
fever  visits  this  country.  With  us  it  is  nearly  always  epidemic,  an 
imjiorted  pestilence  which  spreads  rapidly  amongst  the  people,  carry- 
ing panic  upon  its  wings.  But  yellow  fever  is  never  epidemic  in 
Havana.  There  it  attacks  only  unacclimated  strangers,  and  has  no 
terrors  for  the  permanent  population  of  the  place.  In  Havana,  there- 
fore, yellow  fever  can  be  studied  with  scientific  deliberation  and  thor- 
oughness, while  we  have  to  study  it  in  the  rush  and  hurry  and  excite- 
ment of  pestilential  invasion. 

In  the  discussion  of  the  treatment  of  yellow  fever  in  Havana,  I 
have  thought  it  best  to  use  the  very  words  of  my  Havana  corre- 
spondents, only  turning  into  English  the  Spanish  language  used  l)y 
most  of  them.  In  justice  to  these  gentlemen,  it  must  be  remembered 
that  they  have  not  attempted  in  these  communications  to  write  sys- 
tematic treatises  on  the  treatment  of  yellow  fever.  They  have  only 
given  brief  and  hurried  expression  to  their  most  important  opinions, 
without  any  attempt  at  literary  finish ;  and  what  they  have  said  is  all 
the  fresher  for  this,  and  all  the  more  instructive. 

Treatment  of  Yello-w  Fever  by  Dr.  Burgess. — "  During  my 
residence  of  over  twenty  years  in  Havana,  much  of  the  time  attached 
to  a  hospital  as  visiting  physician,  besides  being  engaged  in  a  consid- 
erable private  practice  which  was  of  a  character  sufficiently  foreign 
to  allow  yellow  fever  to  develop  in  it,  it  has  been  my  fortune  to 
see  the  rise  and  fall  of  quite  a  number  of  methods  of  treating  the 
disease,  some  of  which  were  based  on  more  or  less  plausible  theories. 
If  a  method  or  remedy  happened  to  be  launched  when  the  genius  epi- 
demiGus  (so  to  speak)  caused  a  large  proportion  of  cases  of  the  first  or 
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benignant  form  (of  the  three  classes  into  which  you  have  so  correctly 
divided  cases  of  yellow  fevor),  and  few  of  the  second  form  and  sc-arcely 
any  of  the  third,  the  reputation  of  the  method  or  remedy  was  suf- 
ficiently established  to  allow  it  to  remain  in  vogue  until  an  epidemic 
should  come  along  in  which  large  numbers  of  the  second  form  (X'curreil, 
some  of  the  third  or  malignant  form,  and  not  many  of  the  Ix'uignant 
form,  when  the  great  mortality  would  destroy  faith  in  the  system  and 
the  remedy  would  be  abandoned, 

"Little  or  nothing  having  been  known  as  to  the  actual  cause  of 
yellow  fever,  I,  until  al>out  three  years  ago,  in  common  with  many 
physicians  here  of  good  repute  for  the  management  of  that  disease, 
was  in  the  habit  of  treating  it  upon  the  expectant  or  symptomatic 
plan,  making  use  of  emetics,  purgatives,  diuretics,  and  diaphoretics — 
an  eliminating  medication. 

"About  three  years  ago  it  began  to  be  felt  that  at  least  a  portion 
of  the  treatment  t)f  yellow  fever  could  have  a  scientific  basis.  It 
was  known  that  the  contents  of  the  stomach  and  intestines,  the  urine 
and  perspiration,  and  the  whole  body,  so  to  speak,  were  in  an  intensely 
acid  condition  in  that  disease.  It  was  also  believed  by  many,  and  sus- 
pected by  more,  that  one  of  the  microscopic  organisms  found  in  the 
stomach  and  intestines  was  in  some  way  associated  with  the  ])athogen- 
esis  of  the  disease.  With  these  views  our  friend  Dr.  George  M.  Stern- 
berg, who  was  here  at  the  time  making  researches  as  to  the  etiology  of 
the  fever,  advocated  the  use  of  bicarbonate  of  sodium  as  an  antacid 
or  alkali,  and  some  germicide,  preferably  bichloride  of  mercury'  on 
account  of  its  well-known  powerful  germicidal  and  antiseptic  proj>er- 
ties  and  its  want  of  taste  and  smell.  We  were  very  confident  that  the 
bicarbonate  of  sodium  would  be  found  of  great  service,  and  had  strong 
hopes  from  the  bichloride,  but  not  to  the  rejection  of  other  germicides. 
In  consequence  of  this  reasoning  the  following  system  of  treatment 
was  at  once  adopted  by  me,  with  results  so  satisfactory  that  during 
the  last  three  years  I  have  had  no  desire  to  change  it : 

"  When  I  am  called  to  a  case  suspectetl  to  be  yellow  fever  and  more 
or  less  of  the  typical  form,  I  at  once  proceed  to  empty  the  stomach  and 
intestinal  canal  by  the  administration  of  an  emetic  of  ipecacuanha  when 
the  presence  of  undigested  food  is  reasonably  sus|>ected  or  if  the  tongue 
is  coated  and  foul.  As  soon  as  the  emetic  has  had  its  efiect  and  the 
attendant  nausea  lias  subsidetl,  either  by  itself  or  under  the  soothing 
influence  of  a  cup  of  tea  or  the  like — say  in  three  or  four  hours — some 
kind  of  a  purge  is  given,  generally  oleum  ricini,  citrate  of  magnesium, 
or  a  saline.  About  the  time  the  }>urge  begins  to  act,  or  even  Ix^fore  if 
its  action  is  at  all  delayed  and  has  to  ho  helpetl,  I  begin  with  Stern- 
berg's mixture,  and  give  it  ice  cold,  every  hour  as  near  as  mav  be,  for 
from  four  to  seven  or  eiiiht  davs,  usuallv  d:iu:ui<hiuu-  the  amount  about 
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the  fourth  day,  [)articiilarly  the  aiiKHiiit  dl"  (lie  hidiloridc,  ami  trc- 
qucntly  lojivc  this  out  altogether  on  tlie  fifth  day.  All  drinks  are 
given  iee  cold,  and,  as  this  mixture  is  given  every  hour,  no  great  want 
is  felt  for  other  fluids.  No  food  is  allowed  until  about  the  fourth  or 
fifth  day,  when  milk  or  broth  may  be  eommeneed  with,  slowly  and 
cautiously  and   in  small  quantities  at  first. 

"  The  alkaline  mixture  has  a  strong  diuretic  action,  and  under  its 
influence  the  albumin  is  apparently  better  held  in  solution,  and  the 
danger  of  suppression  of  urine  and  uraemia  is  diminished.  As  a  rule 
it  has  also  more  or  less  of  a  laxative  effect,  occasionally  so  great  as  to 
necessitate  its  diminution  or  temporary  suspension. 

"  With  the  use  of  this  remedy  there  is  apparently  less  gastralgia,  intes- 
tinal pains,  and  gastric  discomfort  than  attend  other  methods  of  treatment. 

"  In  considering  the  treatment  of  yellow  fever  under  your  three 
stages,  I  will  discuss  the  question  as  follows : 

(1)  "  Treatment  of  the  Chill  and  Primary  Fever — the  Penod  of 
Effervescence. — The  chill  is  often  absent,  and,  being  generally  moderate 
and  of  short  duration  when  it  occurs,  little  attention  is  paid  to  it.  If 
the  patient  is  plethoric  and  exhibits  symptoms  of  cerebral  congestion, 
I  would  approve  of  the  hot  mustard  foot-bath  and  hot  drinks.  In  any 
event,  give  the  preliminary  purgative  promptly,  and  after  a  few  hours 
begin  the  administration  of  Sternberg's  mixture.  Xo  food,  no  alcoholic 
stimulants,  no  hypnotics,  and  no  nervous  sedatives.  Cold  drinks 
should  be  given.  There  is  never  any  collapse  in  this  stage,  and,  so 
far  as  I  have  seen,  heart  tonics  are  not  needed.  If  the  headache  is 
severe,  apply  cold  vinegar  and  water  to  the  head.  If  the  temperature 
is  over  104°  Fahr.,  apply  cooling  lotions  to  the  surface  of  the  body. 

(2)  "  Treatment  of  the  Stage  of  Calm  and  Defervescence. — Continue 
for  a  few  days  longer  the  alkaline  and  germicidal  mixture  of  Sternberg, 
and  give  cool  drinks.  During  the  early  part  of  this  stage  stimulants 
are  rarely  needed.  A  little  later  milk  and  broth  may  be  given  cold, 
and  when  symptoms  of  debility  become  manifest  stimulants  may  be 
carefully  administered. 

(3)  "  Treatm,ent  of  Convalescence. — If  the  heart's  action  is  very  slow, 
the  patient  should  not  be  allowed  to  make  any  exertion  whatever. 
Convalescence  is  usually  rapid,  and  should  be  treated  as  that  of  other 
serious  diseases,  but  with  greater  care  in  respect  to  food,  which  should 
be  of  an  unirritating  character  and  easily  digested,  such  as  milk  and 
broth.  Bitter  tonics  for  the  appetite,  tincture  of  chloride  of  iron  to 
improve  the  condition  of  the  blood,  and  a  little  alcohol  in  some  pleas- 
ant form,  as  sherry  wine. 

(4)  "  Special  Indication. — To  sustain  the  failing  energy  of  the  heart 
and  prevent  collapse,  digitalis,  nux  vomica,  alcohol,  citrate  of  caifeine, 
and  hypodermic  injections  of  sulphuric  ether  may  be  used.    To  relieve 
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the  gastric  irritation  before  and  after  the  advent  of  black  vomit,  ice, 
cold  drinks,  iced  champagne,  connter-irritants  to  the  epigastric  region, 
and  hypodermic  injections  of  ergot  are  useful.     To  quiet  nervousness 
and  insomnia,  l)romide  of  potassium  and  chloral  may  be  given." 
The  formula  lor  Sternberg's  mixture  is  as  follows : 

I^.  Hydrarg.  chlor.  corros.,  S^-'k> 

Sodii  bicarbonat.,  Siij  ; 

AqufB  fontis,  Oij  ; 

Misce  et  adde 

Alcohol.,  f3j. 

Sig.  Two  to  three  table-spoonfuls,  ice  cold,  every  hour. 

Riviere's  anti-emetic  potion  is  prepared  as  follows : 
Solution  No.  1  : 


^.  Potassii  bicarbonat., 

5ss; 

Syrupi, 
Aquse, 
M.  ft.  in  solution. 

fSss; 
fsiij. 

Solution  No.  2 : 

!^.  Acid,  citric, 

oSs; 

Syrupi  limonis, 
Aquse, 

f5ss; 
fsij. 

M.  ft.  in  solution. 
Sig.  A  table-spoonful  of  Solution  No.  1,  followed  at  once  by  one  of 
Solution  No.  2. 

The  Treatment  of  Yellow  Fever  by  Drs.  La  Guarda  and  Mar- 
tinez.— "  In  order  that  our  statements  in  regard  to  the  treatment  of 
yellow  fever  may  be  rightly  interpreted,  we  prefer  to  give  beforehand 
the  facts  and  theories  upon  which  our  treatment  is  basal. 

"  We  believe  that  there  are  three  forms  : 

*'  (1)  The  mild  form,  which  runs  into  convalescence  after  the  remis- 
sion of  the  fever  on  the  fourth  day. 

"  (2)  The  common  form,  which  runs  into  the  second  stage  of  fever, 
and  has  a  duration  of  eight  or  ten  davs. 

"(3)  The  severe  form,  which  has  a  duration  of  three  or  four  days, 
and  ends  in  death  by  rapid  urfemia.  We  have  never  seen  a  case  that 
has  died  in  loss  than  three  days,  but  we  suppose  deaths  occur  some- 
times earlier  in  epidemics. 

"  We  recognize  only  three  stages  : 

"(1)  The  ])riniary  stage,  which  includes  the  chill  and  the  primary 
fever  up  to  the  remission  of  tlie  fourtii  day. 
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'*  (2)  The  secondary  stage,  wliich  iiicliuk's  tlie  seeoudaiy  fever  and 
the  eoinplicatioiis, 

"  (3)  Tiie  stage  ot"  convalescence. 

"  We  consider  yellow  fever  to  be  an  infections  disease,  which  confers 
snbsc([uent  imniunity  on  those  who  have  suffered  an  attack  of  it.  The 
agent  of  infcc!tion — so  far  unknown — is  a  germ  that  probably  enters 
the  intestinal  tract  with  the  water  or  with  contaminated  food,  or  it 
possibly  floats  with  the  dust  in  the  air.  This  germ  multiplies  in  the 
intestinal  tract,  and  secretes  or  forms  ptomaines  which  are  rapidly 
absorbed  into  the  blood,  producing  fatty  degeneration  of  all  the  viscera, 
more  especially  of  the  liver,  the  kidneys,  and  the  capillary  blood- 
vessels. Hence  the  line  of  treatment  we  follow  is  based  on  two  prin- 
cipal indications:  (1)  to  evacuate  the  intestinal  tract;  and  (2)  to  assist 
the  viscera  to  eliminate  the  ptomaines  that  were  absorbed  into  the  blood. 
These  notions  of  the  disease  have  been  greatly  influenced  by  the  inves- 
tigations of  Dr.  George  M.  Sternberg,  and  his  treatment  will  fully 
satisfy  us  until  the  unknown  germ  is  found  and  souie  specific  treatment 
is  devised  to  take  its  place. 

"Suppose  we  had  to  treat  a  case  of  the  common  form,  we  would  pro- 
ceed as  follows :  We  see  the  patient  a  few  hours  after  the  chill,  and  we  at 
once  administer  an  emetic  of  ipecacuanha.  After  free  vomiting  we  give 
the  patient  three  hours'  rest,  and  then  prescribe  calomel  and  jalaj),  of 
each  1  gramme — 15  grains — divided  into  two  powders,  and  taken  with 
one  hour's  interval  between  them.  After  the  first  stools  we  commence 
with  Sternberg's  mixture,  giving  a  small  glassful,  145  grammes,  ice 
cold,  every  hour  day  and  night.  Sometimes  we  omit  the  bichloride 
of  mercury  in  this  mixture.  After  the  fourth  day  we  begin  to  diminish 
the  bicarbonate  of  sodium,  and  we  suspend  it  wholly  after  the  eighth 
day.  We  give  then  a  stimulant,  such  as  the  cognac  mixture,  which 
is  made  as  follows  : 

^.  Ext.  cocae  fluid.,  f^ss ; 

Cognac,  f  5ij  ; 

Infusion,  caffse,  fsiij* — M. 
Sig.  A  table-spoonful  every  two  hours. 

"  The  rationale  of  this  treatment  is  as  follows  :  With  the  emetic  and 
purgative  of  the  first  day  we  get  rid  of  much  of  the  oifensive  material 
from  the  alimentary  canal.  The  alkaline  mixture  has  the  double  pur- 
pose of  neutralizing  the  acid  media  of  the  stomach  and  bowels,  and  is 
at  the  same  time  an  excellent  diuretic,  which  helps  to  eliminate  the 
ptomaines  and  to  keep  the  kidneys  in  function.  We  give  plenty  of 
ice-water  and  bits  of  ice.  As  to  diet,  on  the  first  two  or  three  days  we 
give  nothing  at  all ;  after  that  small  quantities  of  iced  milk  or  broth. 
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"Wo  do  not  pay  any  attention  to  the  fever  as  a  mere  .symptom  at  anv 
stage  of  the  disease,  as  it  is  never  so  high  or  so  prolonged  as  to  endan- 
ger life ;  and  it  is  far  better  to  attend  to  the  cause  of  the  fever  and  to 
free  the  intestines  from  the  poisonous  germs  and  ptomaines.  We  give 
no  hypnotics.  On  the  contrary,  we  awaken  the  patient  every  hour 
during  the  main  part  of  the  treatment  to  give  him  his  medicine.  We 
seldom  have  occasion  to  give  purgatives  after  the  first  day,  as  the  larL^e 
doses  of  bicarbonate  of  sodium  move  the  bowels  somewhat.  If  we  should 
not  have  at  least  one  stool  every  day,  we  give  enemata.  On  the  other 
hand,  in  cases  in  which  the  large  doses  of  the  bicarl)onate  produce 
diarrhoea,  Ave  diminish  the  amount,  because  the  occurrence  of  the 
diarrhoea  shows  that  it  is  not  absorbed ;  we  fail,  therefore,  to  get  its 
diuretic  action,  and  there  is  danger  of  ursemia.  We  do  not  consider 
diaphoresis  to  be  desirable,  as  it  diminishes  the  renal  function,  which 
is  more  important.  In  debility  of  the  heart  and  collapse  we  give  a 
mixture  of  coca,  cognac,  and  coffee.  Urremia  is  the  principal  cause  of 
death  in  yellow  fever.  The  bicarbonate  of  sodium  sustains  the  action  of 
the  kidneys.  Acetate  of  potassium  is  sometimes  given.  Quinine  has 
been  extensively  used  in  yellow  fever,  but  has  proved  of  no  Ix'uefit, 
and  is  now  abandoned.  It  increases  gastric  irritation  and  embarrasses 
the  function  of  the  kidneys.  We  regard  opiates  as  dangerous,  because 
they  reduce  the  volume  of  urine  eliminated  and  induce  constipation, 
thereby  diminishing  the  excretion  of  offensive  material  from  the 
bowels.  The  fluid  extract  of  ergot  is  used  hypodermically  to  check 
profuse  haemorrhages.  Betu-na})hthol  has  been  used  hy  a  physician  of 
this  city  as  an  intestinal  antiseptic,  but  with  no  better  result  than  that 
wdiich  follows  the  common  symptomatic  treatment." 

Treatment  of  Yellow  Fever  by  Dr.  Tamayo. — "'  In  a  work 
that  I  presented  to  the  First  ^ledical  Congress  oi'  the  Island  of 
Cuba,  which  was  held  in  the  month  of  January,  1890,  I  gave  a 
summary  of  my  manner  of  inter])reting  the  ])athogenesis  of  yellow 
fever  in  the  following  words :  '  Yellow  fever  is  an  infectious  dis- 
ease of  which  the  infecting  germ  finds  its  field  of  cultivation  in  the 
stomach,  where  the  germ  finds  a  place  for  the  ])roduction  of  ]itomaines 
or  of  diastases,  Avhich  not  only  induce  alterations  in  the  mucosa  In- 
local  action,  but  which,  passing  into  the  intestines,  are  absorbetl, 
thereby  engendering  the  general   ]>henomena  t>f  the  toxic  infivtion.' 

''  From  this  fundamental  conception  of  yellow  fever  is  derived  the 
treatment  I  habitually  practise.  In  its  benignant  form  yellow  fever 
is  reducetl  to  a  gastro-intestinal  catarrh,  which  can  be  rclieviHl  l)y 
any  rational   treatment. 

"In  tlH>  majority  of  cases  my  treatment  is  as  folUnvs :  Emul- 
sion of  castor  oil  made  aromatic  with  esseniv  of  j>eppermint,  om^ 
ounce  of  the  oil  to  l)e  taken  every  thrtv  houi*s  (or  oft(>ner  if  tleenuHl 
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ntrc-Miiyj,  and  willi  it  50  triiti^r:iimues  ((mjiuiI  to  7 J  grains)  of 
calomel.  In  the  intervals  give  })astilles  of"  salol  with  bicarbonate 
of  sodium  and  citric  acid.  When  these  are  placed  in  contact  with 
a  licjuid  the  citric  acid  reacts  upon  the  bicarbonate  with  liberati(»n 
of  the  carbonic  acid,  scattering  the  salol,  a  useful  soluble  antiseptic, 
which  by  virtue  of  this  property  reaches  the  intestines  mixed  with 
the  materials  dragged  along  by  the  evacuants.  Give  cold  \vater 
freely,  encouraging  the  patient  to  drink  the  largest  (piantity  possible, 
Ap})ly  constantly  to  the  epigastrium  a  cold  compress  covered  by  an 
impermeable  cloth,  which  determines  congestion  of  the  skin  and  aug- 
ments the  local  temjierature,  and,  besides,  stimulates  the  functions, 
digestive  and  motor,  of  the  stomach.  If  on  the  application  of  the 
compress  the  sensation  of  cold  persists  without  the  occurrence  of  the 
hydrotherapeutic  reaction,  then  arrange  around  the  compress  a  thick 
rubber  tube  filled  with  water  at  38°  to  40°  C.  (equal  to  100°  to  104° 
Fahr.),  and  the  reaction  a})pears  rapidly.  This  is  the  most  efficacious 
means  for  the  prevention  of  vomiting  and  gastralgia. 

"This  is  my  treatment  during  the  first  stage  of  the  fever,  the  stage 
of  effervescence,  and  I  propose  with  it — 1st,  to  scour  with  the  evacuants 
the  intestinal  tube ;  2d,  to  modify  the  gastric  medium  by  the  presence 
of  the  calomel,  the  salol,  and  the  mint ;  and,  3d,  to  augment  the 
vascular  tension  by  the  ingestion  of  large  quantities  of  water,  making 
active  in  this  way  the  emunctories  of  elimination,  to  which  also  the 
diuretic  action   of  the  calomel   contributes. 

"At  the  beginning  of  the  remission,  or  stage  of  defervescence,  I  sus- 
tain the  intestinal  elimination  with  repeated  doses  of  sulphate  of  sodium, 
and  persist  in  the  use  of  the  salol,  watching  the  urine,  and  besides  give 
coffee  and  benzoate  of  sodium.  I  continue  the  cold  applications  to  the 
epigastrium,  and  administer  large  enemas  of  cold  water  with  sul})hate  of 
sodium.  I  propose  to  keep  the  gastro-intestinal  canal  always  clean,  and 
to  keep  open  this  potent  channel  of  elimination ;  to  modify  as  much 
as  possible,  and  permanently,  the  medium  in  which  the  infectious 
germs  live;  and  to  secure  intestinal  asepsis  if  possible.  The  ben- 
zoate of  sodium  makes  soluble  the  extractive  products  existing  in  the 
organism,  on  account  of  both  augmented  production  and  retention,  the 
benzoic  acid  reacting  on  the  uric  acid  and  eliminating  it  in  the  form 
of  hipjniric  acid,  M'hich  is  perfectly  soluble.  The  coffee  I  regard  as  an 
indirect  aliment,  a  disinfectant,  and  a  cardio-vascular  tonic. 

"  I  continue  with  this  treatment  up  to  the  beginning  of  the  convales- 
cence, in  which  I  maintain  the  intestinal  elimination  by  the  sulphate  of 
sodium,  and  administer  quinine  in  combination  with  wines  like  sherry. 
The  alimentation  during  the  whole  sickness  is  invariably  milk,  which 
is  used  always  very  cold  and  with  a  free  hand. 

"  En  resume :  Yellow  fever  is  an  infectious  gastritis^  and  the  treat- 


372  YELLOW  FEVER. 

ment  has  for  its  object  to  combat  this  gastritis;  to  modify  the  medium 
in  which  the  infectious  germs  live  and  develop  ;  to  impede  as  much  as 
possible  the  multi])lication  of  the  germs  ;  to  eliminate  by  the  great 
intestinal  conduit  the  microbial  products  and  the  organic  debris  which 
is  deposited  as  an  alluvium  in  the  irritated  tissuas ;  to  sustain  with 
prudence  the  renal  elimination ;  and  to  give  power  to  the  organism  to 
resist  both  the  original  toxic  infection  and  the  secondary  autogenous 
infection. 

"  AVitli  tiiis  treatment  excellent  results  have  been  obtained  during 
the  last  three  years,  in  which  yellow  fever  has  been  variously  modified. 

"  The  wet  compress  on  the  epigastrium  is  applied  according  to  the 
method  of  Professor  AVinternitz  of  Vienna.  The  folded  compress  is 
squeezed  out  of  cold  water  and  spread  over  the  epigastrium,  and  is 
then  covered  with  some  impermeable  tissue,  as  oil  silk  or  rubber  cloth. 
The  first  sensation  is,  of  course,  of  cold,  but  presently  the  humid  com- 
press acts  like  an  irritant  to  the  skin,  provoking  active  fluxion  in  the 
cutaneous  vessels,  and  so  finally  brings  about  the  local  augmentation 
of  temperature." 

The  salol  tablets  are  composed  as  follows  : 

I^.  Salol,  gr.  iij  ; 

Sodii  bicarbonat.,  gr.  iij  ; 

Acid,  citric,  gr.  iss. — M. 
Ft.  in  tabel.  No.  1. 

The  three  ingredients  must  be  very  dry  before  they  are  mixed 
together.  The  largest  amount  of  salol  given  by  the  author  is  9 
grammes  (138  grains)  in  the  twenty-four  hours.  This  would  be 
equivalent  to  one  hundred  and  thirty-five  tablets. 

Treatment  of  Yellow  Fever  by  Drs.  Finlay  and  Delgado. — 
"  In  order  to  explain  the  principles  on  which  our  treatment  is  founded 
it  seems  necessary  to  describe  the  three  clinical  forms  under  which  we 
classify  all  yellow-fever  cases.     These  forms  are — 

(1)  "  The  non-albuminuric  form,  which  is  characterizetl  by  the  absence 
of  albuminuria  during  the  whole  course  of  the  disease,  or  if  it  apjiears 
at  all  it  is  of  insignificant  quantity  and  ephemeral  duration.  These 
ca.ses  all  recover. 

(2)  "  The  simple  albumiiHiric  form,  which  is  characterized,  on  the  one 
hand,  by  the  presence  of  albumin  in  the  urine  after  two  or  three  days 
of  fever,  and  on  the  other  hand  by  the  absence  of  gastric  complication 
din*ing  the  advanced  stage.     The  great  majority  of  these  wises  recover. 

(3)  "  The  gastric  and  albuminurie  tbrm,  also  calletl  by  us  the  melant>- 
albujuinuric  form,  which  is  ciiaracterized  not  only  by  the  ]>resence  of 
albumin  in  the  urine,  but  also  by  the  occurrence  of  gastric  complica- 
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tioiis  when  tlie  disease  is  at  its  height  or  apparently  on  its  decline, 
such  as  bhick  vomit,  or  the  ejection  of  similar  material  through  the 
bowels,  or  indications  that  such  ))ntducts  are  retained  in  the  stomach 
or  intestines.  Almost  all  the  fatal  cases  belong  to  this  form,  which  we 
attribute  to  a  secondary  infection  oi'iginating  in  the  gastro-intestinal 
tract.  Our  principal  efforts  in  the  treatment  are  directed,  therefore, 
toward  warding  off  this  dreaded  localization  of  the  morbid  process  in 
the  digestive  organs,  by  clearing  these  organs  of  all  offensive  matters, 
and  bv  affording  them  functional  rest  during  the  evolution  of  the  disease. 

"  Our  plan  of  treatnuMit  is  as  follows  :  As  soon  as  possible  after 
the  invasion  a  purgative  is  administered,  preferably  of  castor  oil  beaten 
up  with  lemon-juice,  io  be  repeated  the  same  day  if  necessary  to  secure 
the  complete  evacuation  of  the  bowels.  Should  the  intolerance  of  the 
stomach  be  too  great  to  allow  the  retention  of  the  oil,  fractional  doses 
of  seidlitz  powder  in  iced  water  will  sometimes  enable  the  oil  to  be 
subsequently  retained.  Enemas  may  be  used  to  hasten  the  purgative 
action.  After  the  bowels  have  been  thoroughly  cleaned  out  no  other 
j>urgatives  are  given,  but  the  enemas,  of  emollient  decoctions  or  of 
weak  solutions  of  boric  acid,  are  continued  every  twelve  hours.  As 
soon  as  convenient  after  the  purgative  dose  4  grains  of  beta-naph- 
thol  are  administered,  and  repeated  every  six  hours.  Each  dose  of 
naphthol  is  followed  by  8  grains  of  bicarbonate  of  sodium,  and  two 
hours  after  each  dose  of  the  bicarbonate  a  table-spoonful  of  a  2  per 
cent,  solution  of  hyposulphite  of  sodium  is  administered.  The  three 
medicines  are  continued  in  the  same  order  during  the  first  four  or 
five  days. 

"  As  a  drink  we  give  boiled  water,  cool  or  iced,  and  flavored  if 
desired  with  lemon,  orange,  or  pineapple  juice.  No  food  of  any 
kind,  solid  or  liquid,  is  allowed  before  the  fourth  or  fifth  day,  not 
even  in  mild  cases.  Small  enemas  containing  from  8  to  16  grains 
of  chloral  constitute  an  appropriate  hypnotic.  Valerian  and  the 
bromides  are  often  prescribed  as  nervous  sedatives. 

"  Hypodermic  injections  of  ergot  sometimes  do  wonders  in  severe 
hremorrhagic  cases  with  copious  black  vomit,  but  they  appear  to  do 
harm  when  dyspnoea  has  set  in.  Blisters  to  the  pit  of  the  stomach 
and  bits  of  ice  kept  in  the  mouth  allay  the  gastric  irritation  of  the 
advanced  stage.  ^Mercurials,  quinine,  and  opium  or  morphine  we  con- 
sider more  injurious  than  beneficial  as  a  rule,  but  we  have  occasionally 
prescribed  a  dose  of  calomel  at  the  beginning  as  the  only  purgativ^e  that 
could  be  retained.  Antipyrine  we  employ  only  when  required  to  keep 
the  fever  below  40°  C.  (104°  Fahr.)  in  the  first  stage.  Hot  foot-baths, 
cold  applications  to  the  head,  chloroform  liniment  to  the  loins  and  limbs, 
are  sometimes  useful  on  the  first  and  second  days ;  sometimes  leeches 
behind  the  ears  may  be  required. 
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The  Treatment  of  Yellow  Fever  by  Dr.  Clairac. — (1)  "  I  advise 
the  foot-bath  in  cases  of  violent  chill  or  c^f  violent  cerebral  conges- 
tion, and  also  encourage  the  use  of  warm  drinks  with  the  object  of 
promoting  active  diaphoresis.  I  prefer  emetics  to  purgatives  at  the 
bey-inning:  of  the  treatment  if  the  condition  of  the  digestive  tract 
of  the  patient  needs  them.  I  prefer  the  saline  purgatives.  The 
fever  subsequent  to  the  chill  I  treat  generally  with  sudorifics  and 
vapor  baths,  sustaining  the  laxative  effect  for  the  first  and  secon<l 
days,  and  disinfecting  the  gastro-intestinal  tube  with  bcta-naphthol, 
salol,  and  salicylate  of  bismuth.  By  no  means  in  this  first  stage  use 
ice,  lotions,  frictions,  febrifuges,  sedatives  to  the  nervous  system,  hyp- 
notics, diuretics,  cardiac  tonics,  or  alcoholic  liquors.  I  have  never  seen 
collapse  in  this  stage  of  the  disease.  Absolutely  no  food  must  be 
given. 

(2)  "  During  the  remission,  when  it  exists — which  is  in  very  few 
cases — continue  the  treatment  begun  in  the  previous  stage.  Give  no 
food.  Do  not  give  stimulants.  Continue  the  antisepsis  of  the  intes- 
tinal tube.  I  have  never  obtained  any  advantage  from  the  employ- 
ment of  quinine  or  any  other  febrifuge.  If  the  fever  persists  or 
presents  itself  anew  after  the  remission,  I  employ  alcoholic  tonics ; 
cold  lotions  of  aromatic  vinegar  or  aromatic  gin  and  cold  water, 
equal  parts ;  cold  acidulated  drinks ;  and  clysters  of  cold  water 
slightly  acidulated ;  under  no  circumstances  do  I  give  purgatives. 
General  treatment  is  proper  for  the  other  pathological  phenomena 
that  may  present  themselves. 

(3)  '*  The  period  of  convalescence  necessitates  care  analogous  to  that 
given  to  patients  recovering  from  other  grave  diseases ;  but  recovery 
from  yellow  fever  is  usually  rapid. 

"To  sustain  the  energy  of  the  heart  the  best  medicine,  in  my  judg- 
ment, is  citrate  of  caifeine.  For  gastric  irritation  cold  seltzer-water, 
cold  champagne,  champagne  frappe,  a  triangular  blister  to  the  epigas- 
trium, the  anti-emetic  draught  of  Riviere,  alone  or  with  the  addition 
of  hydrochlorate  of  morphine ;  and  if  passive  hfemorrhages  and  black 
vomit  are  frequent  and  abundant,  100  drops  of  fluid  extract  of  ergot 
in  one  table-s})oonful  of  cold  water.  For  nervousness  and  insomnia 
give  bromide  of  potassium,  morphine,  and  extract  (^f  opium.  The 
effect  of  quinine  is  negative  if  not  prejudicial.  Under  the  use  of 
antifelirin  and  antipyrine  the  temperature  docs  not  always  descend, 
and  in  grave  cases  in  which  there  is  a  fall  in  teiuperatmv  it  lasts  but 
a  short  time,  to  mount  again  ra])idly. 

"The  question  of  restoring  the  functions  of  the  kidneys  when 
albuminuria  and  growing  scantiness  of  urine  threaten  danger  is 
one  wliicli  I  coiisidrr  the  most  important  of  all  and  the  most 
<lit1iiMill    to  answer.     The  renal   innctions  are  of  great   importance  in 
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the  pliy.siological  patliDlo^y  oi"  ycllitw  iovcr.  Tlic  result  most  grave 
i.s  the  iirioiuia,  and  the  .siip[)ros.sion  of"  the  iiiiietion  of"  the  ki(hieys 
eomes  as  a  eoiisecjueiiee  of  this,  usually  in  a  short  time.  Against  this 
condition  our  therapy  is  almost  impotent.  Tlie  most  active  diuretics 
have  little  effect  in  such  cases. 

"  Tiie  presence  of  albumin  in  the  urine  is  a  phenomenon  constant 
anil  pathognomonic  of  yellow  fever,  and  the  post-mortem  lesions  of 
the  Uidneys  are  extensive  and  grave." 

Treatment  of  Yellow  Fever  by  Dr.  Castallanos. — ''  I  feel 
autht)ri/t'd  hy  a  practice  of  more  than  twenty  years  as  physician  to 
the  Taeon  Theatre,  where  I  frecpiently  attend  cases  among  indi- 
viduals of  foreign  theatrical  companies,  to  state  that  there  exists  no 
specific  treatment  for  yellow  fever ;  that  the  plans  of  treatment  followed 
successfully  by  some  practitioners  fail  when  employed  by  others  ;  and 
that  the  results  of  treatment  frequently  depend  on  the  meteorological 
conditions  prevailing  at  the  time  of  the  attack. 

(1)  "  The  Stage  of  Effervescence. — I  begin  at  once  with  the  adminis- 
tration of  a  purgative,  giving  preference  to  the  salines,  and  amongst  these 
to  the  citrate  of  magnesium.  One  of  the  objects  of  the  purgative  is  a 
derivation  of  the  congestion  from  the  brain  to  the  intestines.  After 
the  advent  of  the  fever  the  principal  medication  employed  is  the 
bicarbonate  of  sodium  in  large  doses — from  2  to  4  grammes  (30 
to  60  grains) — in  the  twenty-four  hours,  with  the  view  of  trying  to 
render  the  blood  alkaline;  and  in  connection  with  this  a  symptomatic 
medication  depending  on  the  form  assumed  by  the  fever,  on  tlie  consti- 
tution of  the  patient,  and  even  by  his  course  of  life  anterior  to  the 
attack,  the  use  of  drastic,  purgatives  being  very  frequent.  I  have 
never  used  ice  to  the  head  or  cold  lotions,  fearing  that  their  subsequent 
effect  would  be  to  favor  the  cerebral  congestion.  I  have  often  used 
diuretics,  preferring  the  citrate  of  potassium — 40  grains  in  the  twenty- 
four  hours — without  employing  heart-tonics.  At  other  times  I  have 
used  febrifuges  when  there  was  a  predominant  malarial  tendency, 
but  never  alcohol,  unless  in  the  form  of  the  weaker  wines  when  the 
predominant  tendency  of  the  disease  is  adynamic.  Absolutely  no  food 
is  to  be  given  throughout  this  stage. 

(2)  "  The  Stage  of  Defervescence. — The  management  of  the  patient 
durino;  this  stage  must  also  be  reo-ulated  according  to  the  form  of  the 
disease.  If  congestiv^e  symptoms  predominate,  alimentation  must  be 
very  scanty — hardly  4  or  6  ounces  of  milk  in  the  twenty- four  hours  ; 
but  if,  on  the  contrary,  the  predominant  symptoms  are  adynamic,  the 
patient  may  be  given  even  much  more  milk  and  some  10  ounces  of 
broth.  Cold  acid  drinks,  with  a  preference  for  sulphuric-acid  lemon- 
ade, may  be  taken  abundantly.  Stimulants  are  hardly  ever  indicated, 
of  whatever  class  thev  mav  be. 
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"  If  the  urine  shows  the  presence  of  allnunin,  antiseptics  sljftuld  Ije 
used,  such  as  beta-naphthol,  phenate  of  sodium,  or  resorciu,  and  these 
may  be  combined  with  the  sulphate  of  quinine.  Or  Sternberg's  mixture 
may  be  used,  which  has,  I  believe,  given  me  the  best  results.  For  the 
black  vomit  iced  drinks  must  be  used  and  the  perchloride  of  iron 
administered.  When  syncope  exists  or  obstinate  singultus  is  present, 
these  synij)tonis  may  yield  to  the  use  of  hypcxlermic  injections  of 
sulphuric  ether,  and  to  blisters  on  the   iiypogastrium. 

(3)  "  The  Stage  of  Convalescence. — If  the  form  has  been  benign  or  of 
moderate  intensity,  the  patient  may  be  allowed  broth,  milk,  and  wine : 
but  if  the  form  has  been  grave,  it  is  necessary  to  be  very  careful  with 
the  alimentation,  as  there  is  danger  of  indigestion  producing  a  relapse 
which  is  almost  always  fatal. 

''  Usually,  when  the  urine  becomes  scanty  and  with  abundant  albu- 
min, the  chances  are  that  complete  suppression  will  supervene  Avith  the 
train  of  phenomena  attendant  on  uraMuia,  and  with  a  fatal  termination 
of  the  case.  Under  such  circumstances,  although  without  much  hope 
of  benefit,  we  give  diuretics  and  antiseptics  in  large  doses. 

"  Of  all  the  medicines  used  as  hyjmotics,  the  best  in  yellow  fever, 
according  to  my  judgment,  is  sulphonal,  as  it  not  only  quiets  the  ner- 
vous excitement  and  induces  sleep,  but  it  leaves  no  stupefving  effects 
like  narcotics.  As  to  oil  of  turpentine,  creasote,  ergot,  digitalis,  and 
chloral,  I  do  not  think  that  any  of  them  have  any  importance  in  the 
course  of  this  disease.     I  have  not  used  opium  or  morphine." 

The  Treatment  of  Yello-w  Fever  by  Dr.  Bueno. — "  In  the 
oourse  of  fourteen  years  of  practice  as  physician  to  the  Hospital  La 
Benefica  I  have  had  occasion  to  test  the  value  of  most  of  the  methods 
recommended  for  the  treatment  of  yellow  fever — methods  which, 
according  to  their  authors,  had  produced  wonderful  successes.  These 
methods  in  my  hands  have  not  accomplished  the  announced  results. 
Far  from  that,  my  statistics  have  been  very  different  from  those  so 
often  obtained  by  others,  and  my  rate  of  mortality  has  been  largely 
determined  by  the  epidemic  constitution  of  the  several  seasons.  The 
intestinal  antiseptic  method  with  beta-naphthol  gave  a  colleague  last 
year  only  15  per  cent,  of  mortality,  as  he  announced  in  the  papers, 
but  it  gave  ihe  year  before  30  per  cent,  of  mortality  at  La  Benefica. 
The  method  of  Dr.  Sternberg,  in  a  clinic  at  the  ^Tcrcedes  Hosjutal. 
gave  15  per  cent,  of  mortality,  and  at  the  Ht)spital  Gan-ini  the  same 
method  gave  a  mortality  of  38  per  cent.,  while  at  the  same  time 
syni]itomatic  treatment  and  expectancy  gave  15  per  cent,  of  mor- 
tality. To  what  are  these  differences  due?  To  two  causes:  The 
first,  signalized  by  Dr.  Weiss  in  the  Cuban  Metlical  Congress,  is  the 
epidemic  constitution  of  the  various  seasons  or  the  genius  of  the  epi- 
demic itself,  which  gives  good  and  bad  results,  and  always  in    series. 
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The  second  is  the  scU'-concoit  aiul  vanity  of  the  authors  of  the 
treatments. 

"  In  my  elinic  at  La  Benefiea  I  rely  on  the  purely  expectant  method, 
and  when  I  am  forced  to  do  so  I  fight  against  symj)toms,  so  that  n)y 
ti-eatment  is  that  of  an  armed  expectancy.  In  the  benign  form  of 
yellow  fever  I  do  nothing  except  to  give  an  emetic  and  a  saline  purga- 
tive. The  very  grave  or  siderant  form  does  not  give  you  the  op})or- 
tiMiity  to  do  anything  that  helps  the  patient.  The  common  or  typical 
form  is  the  field  of  o})eration  of  all  the  founders  of  treatments.  It  is 
here  that  the  influence  of  medication  can  be  better  appreciated  and  the 
results  of  treatment  better  judged. 

"  In  this  form  I  always  administer  an  emetic  at  the  beginning  of 
the  attack,  and  follow  this  by  a  saline  purgative  on  the  second  day. 
Besides  this,  I  give  alkaline  drinks,  employ  frictions  to  quiet  the  lumbar 
pains,  and  administer  antipyrine  for  the  relief  of  the  headache.  I  may 
add  here  that  I  have  not  seen  the  antipyrine  cause  diminution  in  the 
quantity  of  the  urine  during  the  first  stage  of  the  fever.  In  the  mean 
time,  it  brings  great  relief  to  the  patient.  To  prevent  too  great  eleva- 
tion of  the  temperature  I  use  cold  drinks  and  afifusions  of  aromatic 
vinegar. 

"  During  the  period  of  calm  I  continue  the  alkaline  drink,  and  if  the 
emetic  and  cathartic  of  the  first  and  second  days  have  not  produced 
abundant  intestinal  evacnations,  give  enemas  of  saline  purgatives.  In 
this  period  I  begin  the  administration  of  food,  preferably  cold  or 
frozen  milk,  which,  besides  its  nutritive  valne,  acts  as  a  diuretic.  I 
sometimes  combine  it  with  cognac  or  rum,  or  some  other  alcoholic 
liquor  preferred  by  the  patient,  even  when  the  heart  does  not  show 
signs  of  debility.  Throughout  the  period  of  defervescence  the  same 
plan  is  observed. 

"  For  black  vomit,  blisters  are  applied  to  the  epigastric  region, 
and  ice  and  champagne  frappe  are  given  internally.  For  the  ])re- 
vention  of  collapse,  hypodermic  injections  of  sulphuric  ether  and 
caffeine  are  useful.  Insomnia  and  nervousness  may  sometimes  be 
relieved  by  tepid  baths.  To  restore  the  suspended  function  of  the 
kidneys  is  always  difficult  if  not  impossible." 

The  Treatment  of  Yellow  Fever  by  Dr.  Porto. — (1)  "  The 
Stage  of  Effervescence. — Very  few  cases  exhibit  the  initial  chill  in 
any  decided  way,  and  these  are  usually  of  the  paludal  tvpe.  I 
generally  begin  the  treatment  with  a  hot  mustard  foot-bath  and  a 
sudorific  potion  of  acetate  of  ammonium,  cognac,  and  tea.  If  there 
are  coated  tongue  and  nausea,  I  give  an  emetic  of  ipecacuanha,  and 
the  next  day  a  purgative  of  citrate  of  magnesium  or  of  sulphate  of 
sodium.  If  the  tongue  is  not  coated,  I  give  simply  a  saline  purgative 
at  the  beginning.     As  soon  as  the  fever  is  established  the  patient  is 
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generally  put  on  small  (loses  of  aconite  in  some  cold  aeifl  drink — lemon 
or  pineapple  juice.  If  there  is  hyperpyrexia,  lotions  of  aromatic  vin- 
egar to  reduce  the  temperature,  and  cold  compresses  of  the  same  to  the 
forehead  to  alleviate  the  headache. 

(2)  "  The  Star/e  of  Defervescence. — (^ive  during  the  period  of  calm 
ice-water  and  milk;  afterward  a  tonic  mixture  of  extract  of  cin- 
chona and  cognac,  alcoholic  drinks,  and  milk,  and  if  there  is  great 
elevation  of  temperature  use  cold  affusions  of  aromatic  vinegar. 

"Gastric  irritation  and  black  vomit  are  treated  with  the  anti-emetic 
potion  of  Riviere,  and  cold  champagne  and  external  revulsives.  For 
the  hiemorrhages  I  use  fluid  extract  of  ergot  and  perch loride  of  iron, 
and  as  a  diuretic  nitrate  or  acetate  of  potassium.  For  nervousness  and 
insonmia  combinations  of  bromide  of  potassium  and  opium  are  very 
useful. 

"  Ignorant  of  the  pathogenic  elements  of  this  disease,  typical  in  all 
its  grades,  the  symptomatic  medication  is  that  which  I  prefer,  limiting 
myself  to  the  following  principles:  (1)  To  eliminate  excrementitious 
matters  by  emetics  and  purgatives,  and  to  keep  free  the  digestive  tube ; 
(2)  to  sustain  the  natural  powers  of  the  patient ;  (o)  to  control  the 
great  elevations  of  temperature ;  (4)  to  combat  the  complications ;  (5) 
to  maintain   urinary  elimination." 

Treatment  of  Yellow  Fever  by  Dr.  Joner. — (1)  "Stage  of  Effer- 
vescence.— During  the  chill,  when  there  is  a  strong  congestive  head- 
ache, I  approve  of  the  hot  foot-bath.  I  never  give  hot  drinks,  because 
thev  increase  the  tem])erature.  I  always  use  a  purgative  at  the  Ijegin- 
ning — sometimes  sulphate  of  sodium,  1|  ounces;  occasionally  castor 
oil,  h  ounce.  In  plethoric  subjects,  who  have  a  thickly-coated  tongue 
and  complain  of  severe  cephalalgia,  I  always  give  an  emetic — 40  grains 
of  ipecacuanha — before  the  purgative.  After  the  rise  of  the  fever  I 
allow  cold  drinks,  and  apply  a  mixture  of  vinegar  and  water  to  the 
forehead  when  there  is  violent  headache.  I  also  use  the  same  mixture 
as  a  general  lotion  to  lower  the  temperature  when  this  rises  above  104° 
Fahr.  I  never  use  hypnotics  or  sedatives  internally.  I  take  great 
pains  to  secure  intestinal  asepsis,  using  for  this  ]>urpose  salol  in  5-  to 
10-<rrain  doses  everv  three  hours  ;  or  at  the  same  intervals  10-  to  15- 
grain  doses  of  beta-naphtiu)l.  Salicylic  acid  has  n()t  proved  to  be 
successful. 

(2)  "  The  Stage  of  Defei'vescence. — During  the  calm  at  the  beginning 
of  tiiis  stage  the  rule  I  follow  is  rest  and  expectation,  with  symjitom- 
atic  medication.  As  the  case  progresses,  milk  diet  may  be  allt>weil, 
and  the  bowels  should  be  kept  well  open.  If  black  vomit  occurs,  all 
food  is  suspended,  and  ice,  cold  seltzer-water,  iced  champagne,  and 
Riviere's  potion  are  used.  A  blister  to  the  cjiigastriuin  or  an  ice-bag 
on  the  same  reuion   is  a  favorite  remedv.     As  diuretics  I   use  milk- 
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sugar,  4  ounces  at  u  dose  in  a  |>inl  of"  hot  water,  ])leasantly  flavored. 
The  acetate  of  sodium,  2  (h'achins  ;  infusion  of  digitalis,  20  grains  to 
4  ounces  of  boiling  water;  carbolic  acid,  10  drops  at  a  dose  in  an 
ounce  of  glycerin;  alcoholic  stiniulauts  in  moderate  quantities;  and 
sinaj)isius  or  thermo-cautcry  applications  to  the  lumbar  region  may 
all    be  useful. 

"During  convalescence  great  care  is  to  bo  used  in  regard  to  food. 
Albuminuria  is  not  in  itself  a  contraindication  to  the  use  of  animal 
food,  but  if  it  is  accompanied  by  renal  casts,  then  a  strict  milk  diet 
nuist  be  maintained.  The  best  remedies  to  sustain  the  failing  energy 
of  the  heart  are  digitalis,  alcohol,  and  hypodermic  injections  of  caffeine 
or  ether.  Quinine  1  believe  to  be  entirely  worthless  in  yellow  fever. 
Opiates  I  strongly  oppose.  Ergot  hypodermically  is  a  good  hemo- 
static— half  a  drachm  of  the  fluid  extract  at  a  time." 

The  Treatment  of  Yellow  Fever  by  Dr.  Albertini. — "Yellow 
fever  being  an  infectious  disease,  of  which  the  pathogenic  element  is 
unknown  to  us,  the  natural  result  is  that  here,  as  everywhere,  the 
medication  has  been,  and  still  is,  symptomatic,  empirical,  and  routine. 
In  this  respect,  after  thirty-four  years  of  practice,  I  have  done  nothing 
but  apply  the  principles  of  general  therapeutics  to  the  special  cases  that 
have  come  within  the  range  of  my  observation,  without  venturing  to 
give  the  preference  to  any  special  method.  From  the  purely  clinical 
standpoint  I  am  convinced  that  in  yellow  fever,  as  in  the  other  infec- 
tious diseases,  the  success  of  the  methods  employed  is  subordinate  to 
the  degree  of  infection  and  to  the  constitutional  po\ver  of  resistance  of 
the  patient.  But  this  does  not  prevent  me  from  affirming  that,  of  all 
the  methods  used  in  the  treatment  of  this  disease,  the  one  that  has  left 
the  best  impression  on  my  mind  is  that  which  by  the  exhibition  of 
emetics,  purgatives,  diuretics,  and  diaphoretics  constitutes  an  eliraina- 
tory  medication." 

Treatment  of  Yellow  Fever  by  Dr.  Zayas. — "As  for  the  treat- 
ment of  yellow  fever,  all  the  methods  used  here — and  they  have  been 
most  varied  and  sometimes  most  absurd — have  given  almost  the  same 
results,  including  also  the  expectant  method ;  that  is  to  say,  none  of 
them  have  perceptibly  diminished  the  usual  rate  of  mortality,  which, 
besides,  is  very  variable  in  different  years,  with  no  known  explanation 
of  the  causes  of  such  differences. 

"  Recently  three  agents  have  been  used  here  experimentally  in  the 
treatment  of  this  fever  : 

(1)  "Internal  washing  of  the  organism.  This  is  described  by 
Dr.  Sahli  in  La  Semainc  mecUcale  of  Paris.  Although  he  does  not 
speak  of  it  in  its  application  to  yellow  fever,  yet  he  states  that  it 
has  a  powerful  influence  in  augmenting  the  quantity  of  urine  in 
cases  of  uroemia,  which  is  one  of  the  gravest  complications  of  yellow 
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fever  and  one  of  the  most  serious  prognostic  symptoms.  (2)  Cocaine, 
given  a  few  minutes  before  taking  fjod,  in  doses  of  2  centigrammes 
— h  of  ^  grain — to  prevent  vomiting  and  epigastric  distress.  (3) 
Oil  of  turpentine,  in  cai)sulcs,  in  the  icterus  with  ischuria  and  grave 
symptoms  of  ursemia.  We  can  affirm  nothing  as  yet  as  to  the  efficacy 
of  these  new  agents."' 

The  American  Treatment  of  Yellow  Fever. 

Hygienic  Management. — The  hygienic  management  of  yellow 
fever  is  the  same  for  all  the  forms  of  the  disease,  with  the  proviso  that 
in  the  severer  forms  greater  care  must  be  taken  to  carry  out  thoroughly 
all  the  ratioual  indications.  The  yellow-fever  patient  shoukl  be  ])laeetl 
in  a  cool,  airy,  and  well- ventilated  a})artment,  without  carpets  or  mats. 
His  bed  should  be  furnished  with  a  good,  pleasant,  springy  mattress, 
without  feathers,  and  the  covering  should  be  just  enough  for  e(»mfort. 
Heavy  blankets  and  all  excess  of  covering  are  mischievous.  It  is  neces- 
sary to  emphasize  this  caution,  because  people  generally  are  under  the 
impression  that  yellow-fever  })atients  should  be  so  warmly  covered  as  to 
keep  up  a  profuse  perspiration  ;  and  the  physician  will  have  to  be  very 
positive  to  induce  them  to  comply  with  his  wishes  in  this  respect.  All 
that  is  desirable  in  this  direction  is  that  the  skin  should  be  kept  soft 
and  very  slightly  moist.  Profuse  perspiration  is  always  to  be  avoided. 
Perspiration  in  yellow  fever  is  never  critical,  and  exerts  but  little 
influence  in  lowering  the;  temperature.  If  the  patient  is  restless  and 
uncomfortable  and  insists  on  kicking  off  the  cover,  it  is  better  that 
he  should  be  allowed  to  have  his  own  perverse  way  than  to  keep 
him  annoyed  by  continually  pulling  the  cover  over  for  fear  he 
mav  take  cold.  Such  restlessness  is  an  unfavorable  symptom,  but  it 
does  not  make  the  chances  of  the  patient  any  better  to  keeji  him 
covered  against  his  will. 

Some  of  the  windows  of  the  apartment  should  be  kept  open  day 
and  night,  so  as  to  have  plenty  of  fresh  air,  unless  the  weather  is 
damj)  and  chilly,  in  which  event  a  blazing  wood-tire  promoter* 
ventilation  and  helps  to  make  the  apartment  bright  and  eheorfid. 
Draughts  through  the  apartment  are  not  amiss,  but  if  stronger  than 
a  verv  gentle  breeze  they  should  not  be  allowed  to  fall  directly  on  the 
body  of  tli(>  ])ntient. 

'  The  internal  washing  of  tlie  orcmnism  advoc.nted  bv  Dr.  Palili  has  substantially 
the  game  result  as  the  hypodernmelysis  of  Dr.  (antani.  The  deseription  of  the  niethixl 
and  apparatus  employed  is  too  lont;  to  be  eiven  here  in  detail.  The  intention  is  to 
secure  the  introduetion  of  very  lartre  amounts  of  water  into  the  ivllular  tissue  under 
the  skin,  especially  of  the  ab(lomen,  by  means  of  a  oanula  eonneeted  with  a  rublnjr 
tube,  which  is  connected  with  an  elevated  llask  tilled  with  the  warm  water  which  is  to 
be  so  injected.  It  is  stated  that  in  this  way  as  much  as  a  quart  of  water  can  be  intro- 
duced safelv  two  or  three  times  in  the  twenty-four  houi-s. 
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It  is  taught  by  some  autliorities  that  the  bed  and  chjtliing  of  the 
patient  should  never  be  changed  from  the  beginning  of  the  sictcness 
until  the  convalescence  is  fully  established.  On  the  contrary,  I  h<jld 
that  everything  about  him  should  be  changed  just  as  often  as  it  gets 
soiled.  Let  him  have  the  luxury  of  clean  shirts  and  clean  sheets. 
Tiu'sc  changes  can  be  maile  so  as  not  materially  to  expose  or  fatigue 
the  patient. 

As  a  rule,  the  patient  ought  not  to  be  allowed  to  get  out  of  bed 
or  to  exert  himself  any  way.  This  rule  is  not  so  important  in  the 
stage  of  effervescence  as  it  is  in  the  stage  of  defervescence ;  but  it  is 
better  to  be  over-cautious  than  not  cautious  enough.  Be<l-pans  should 
be  used  to  receive  the  excretions  from  the  bowels  and  kidneys,  and  even 
the  drink  and  food  should  be  administered  in  the  recumbent  or  half- 
recumbent  position.  This  is  a  wise  rule  in  all  severe  cases,  but  during 
the  dangerous  days  of  defervescence  it  should  be  imperatively  enforced ; 
and  if  the  patient  needs  to  be  moved  in  the  bed,  he  should  be  lifted 
and  turned  like  a  child.  So  great  is  the  debility  of  the  heart  in  some 
cases  that  getting  out  of  bed  or  sitting  up  in  bed  brings  on  fatal 
syncope. 

It  has  been  said  of  yellow  fever  that  it  is  a  disease  that  requires 
very  little  medication  and  a  great  deal  of  nursing;  and  certainly  good 
nursing,  day  and  night,  without  any  intermission  of  careful  attention, 
is  of  the  utmost  importance.  Regularly  educated  nurses,  when  they 
can  be  had,  are  above  all  price.  Usually,  however,  the  nursing  can  be 
done  by  members  of  the  family,  whose  solicitude  will  guarantee  their 
faithfulness,  or  by  intelligent  friends  who  can  be  trusted  to  carry  out 
the  orders  of  the  doctor.  A  great  deal  has  been  said  about  the  import- 
ance of  having  nurses  that  understand  the  disease;  but  all  that  the 
nurse  needs  to  understand  is  how  to  obey  the  instructions  given  him. 
The  average  volunteer  nurses  of  our  Southern  cities,  who  swarm 
numerously  whenever  we  have  an  epidemic  of  yellow  fever,  are 
unmitigated  nuisances,  and  always  to  be  avoided.  A  few  of  them 
make  good  nurses,  but  as  a  rule  they  are  useless.  In  our  Southern 
cities  it  is  usually  possible  to  get  a  sufficient  number  of  colored  women 
to  do  the  nursing,  and  with  a  little  instruction  they  frequently  do  very 
well.  It  is  greatly  in  their  favor  that  they  are  not  likely  to  contract 
the  fever. 

It  is  always  desirable  in  the  very  highest  degree  that  the  apartments 
in  which  the  sick  are  treated  should  be  situated  in  some  part  of  the  city 
or  its  suburbs  that  is  free  from  the  yellow-fever  infection.  This  can 
frequently  be  arranged  without  any  difficulty  ;  and  it  makes  a  great  deal 
of  difference  whether  the  patient  during  his  sickness  has  to  breathe  the 
infected  air  of  an  infected  house,  or  whether  he  breathes  air  that  is  free 
from  infection.    In  great  epidemics,  when  hospitals  have  to  be  provided 
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for  many  of  the  sick,  they  should  always  be  placed  outside  of  the  areas 
knowu  to  be  infected,  and  if  a  hospital  already  in  use  bewjiucs  infecte<l  it 
should  be  promptly  abandoned.  Better  treat  the  sick  in  tents  in  a  pure 
atmosphere  than  in  infected  buildings.  To  many  it  will  seem  strange  to 
talk  ol'  yellow-fever  h(jspitals  remaining  iree  from  infection.  But  such 
examples  are  not  uncommon.  Take  two  recent  examples  :  In  the  great 
Florida  epidemic  of  1888  a  large  number  of  patients  were  treated 
at  the  .Sand  Hills  Hospital,  a  few  miles  out  of  Jacksonville.  The 
mortality  was  extremely  small,  and  out  of  about  twenty  unacclimated 
attendants  not  a  single  one  took  the  fever.  During  the  same  year 
thirty-five  cases  were  treated  at  the  Camp  Perry  Hospital,  with  only 
three  deaths,  and  of  five  unacclimated  attendants  not  one  took  the 
fever.  The  yellow-fever  poison  is  a  grovelling  poison,  of  the  earth 
earthy.  It  will  not  fly  over  a  wall  twenty  feet  high.  It  therefore 
follows  that  if  the  sick  have  to  be  treated  in  infected  localities,  it  is 
better  to  put  them  in  the  upper  stories  of  the  houses  than  in  the 
lower  ones. 

That  the  excretions  of  yellow-fever  patients  are  contaminated  with 
the  yellow-fever  poison  has  not  been  demonstrated,  but  it  is  strongly 
suspected.  It  is  a  dictate  of  prudence,  therefore,  that  these  excretions, 
whether  from  the  stomach,  the  bowels,  or  the  kidneys,  should  be 
subjected  to  the  action  of  disinfectants.  For  this  purpose  the  most 
approved  agents  are  chloride  of  lime  and  carbolic  acid.  The  chloride- 
of-lirae  solution  is  made  by  dissolving  6  ounces  of  the  chloride  in  1  gal- 
lon of  water.  The  carbolic  acid  should  be  used  in  a  5  per  cent,  solution. 
These  solutions  should  be  employed  very  freely.  From  a  pint  to  a  quart 
should  be  mixed  with  each  evacuation,  and  left  in  the  vessel  one  hour 
for  the  chloride-of-limc  solution,  and  four  hours  for  the  carbolic-acid 
solution,  before  throwing  into  the  privy  vault  or  water-closet.  Quick- 
lime should  be  freely  used  in  privy  sinks  and  upon  all  damp  places 
in  the  yards. 

The  Use  of  Water. — Water  is,  in  my  judgment,  the  best  of 
all  febrifuges  in  yellow  fever.  It  may  be  used  both  internally 
and  externally,  and  its  temperature  may  be  varied  to  suit  the  \n\^ 
vailing  indications.  For  internal  use  Dr.  Simmons  prefers  to  have 
the  water  ice  cold,  Dr.  Ogier  and  Dr.  Wall  prefer  warm  drinks, 
and  Dr.  Thornton  prefers  the  drinks  to  be  either  warm  or  only 
moderately  cool.  During  the  stage  of  effervescence  I  myself  am 
in  favor  of  a  very  liberal  allowance  of  Mater  in  some  palatable 
form,  either  }>ure  water  or  some  of  the  alkaline  mineral  watei*s,  like 
seltzer  or  apollinaris,  or  some  of  the  milder  Saratoga  watei*s,  of  whicli 
usually  the  mildly  aperient  ])roperties  are  not  objtx-tionable.  Bearing 
in  mind  the  acid  diathesis  of  the  disease,  acid  drinks  do  not  stvm  to  be 
theoretically  iudicateil ;  but  if  the  })atient  expresses  a  preference  for 
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acid  drinks,  tiicv  should  !>(•  iiiilicsitatiiigly  :dlii\vc(l.  A-  to  tlw  tciiipcr- 
atiirc  (tf  tlie  driid<in<2;  water,  I  prefer  it  to  be  just  itlea.-aiitiy  cool,  wjtli- 
out  beiiif  as  cold  as  ice.  I  liave  known  ice-cold  water  and  crnslied  ice 
to  be  given  in  small  amounts  so  frequently  as  to  create  an  insatiable 
thirst,  just  as  all  of  us  have  known  children  to  provoke  a  similar  condi- 
tion of  irrepressible  thirst  by  eating  sn(»w.  In  the  mean  time,  the  higher 
the  temperature  of  the  patient  the  lower  may  be  the  temperature  of  the 
water  allowed.  If  at  any  time  the  patient  prefers  to  drink  warm  tea.s, 
his  preference  should  be  gratified,  but  not  many  such  patients  will  be 
found. 

As  to  the  quantity  of  water  that  may  be  consumed  with  advantage, 
it  is  not  possible  to  lay  down  any  definite  rule.  I  usually  allow  the 
patient  about  as  much  as  he  wants,  taking  care,  however,  that  he  shall 
take  only  a  moderate  amount  at  a  single  draught.  Follow  Nature. 
She  is  wiser  through  her  instincts  of  craving  and  repulsion  than  the 
doctor  is  through  the  teachings  of  his  science.  If  the  patient  craves  a 
great  deal  of  water,  that  craving  is  the  surest  of  all  indications  that  he 
needs  a  great  deal.  Water  thus  liberally  used  certainly  exerts  a  con- 
siderable febrifuge  influence.  It  promotes  diuresis  and  diaphoresis.  It 
cools  the  alimentary  canal  as  far  as  it  reaches  it,  and  cools  the  hot  blood 
into  which  it  is  absorbed.  It  soothes  the  perturbed  nervous  system  and 
helps  to  keep  the  patient  quiet.  Shall  we  not  also  venture  to  hope  that 
it  has  some  power  to  wash  out  of  the  blood  the  terrible  ptomaine  that 
causes  so  much  trouble? 

If  the  febrile  reaction  is  very  high,  and  if  other  methods  of  reducing 
the  temperature  have  failed  to  accomplish  that  result,  enemas  of  cold 
water  frequently  prove  beneficial.  They  should  he  large — from  one  to 
three  pints,  and  sometimes  even  more — should  be  introduced  slowly 
and  retained  as  long  as  possible,  the  retention  giving  time  for  the  cool- 
ing process  to  go  on,  and  also  for  the  absorption  of  some  part  of  the 
water.  The  temperature  of  the  water  used  may  be  regulated  by  the 
pathological  temperature  to  be  combated — the  hotter  the  patient  the 
colder  the  water ;  but  I  think  it  should  never  be  as  cold  as  ice.  These 
enemas,  if  they  give  relief  to  the  patient,  may  be  repeated  as  often  as 
seems  necessary.  If  they  are  not  agreeable  to  the  patient,  they  should 
be  promptly  abandoned. 

By  the  common  consent  of  yellow-fever  experts  water  and  watery 
fluids  may  be  applied  to  the  surface  of  the  body  in  yellow  fever,  in  the 
form  of  ablutions,  aifusions,  and  spongings,  with  very  evident  advan- 
tage. The  face  and  hands  may  be  washed  as  often  as  the  patient  finds 
it  agreeable.  The  chest,  and  even  the  whole  body,  may  be  occasionally 
sponged  over  with  either  tepid  or  cold  water,  or  compresses  kept  wet 
with  cold  water  may  be  applied  to  the  head  or  to  the  abdomen.  Here, 
again,  the  rule  applies  that    the   temperature  of  the  water  may  be 
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reduced  just  as  the  temperature  of  the  patient  is  augnientwl.     If  the 
patient  is  very  hot,  it  is  not  easy  to  hurt  him  with  cold  water. 

In  cases  in  which  the  temperature  is  extremely  high  and  the  neur- 
algias extremely  painful  the  wet-sheet  pack  might  be  advantageously 
used.  But  yellow-fever  patients  require  to  be  handled  with  great  care, 
and  the  application  of  the  wet  pack  is  attended  with  some  trouble  ; 
and  I  think  the  cases  are  not  many  in  which  it  would  be  worth  while 
to  discuss  the  propriety  of  its  use. 

It  is  necessary  to  say  a  few  words  about  the  uses  of  ice  in  yellow 
fever.  During  the  stage  now  under  consideration  I  think  the  use  of 
ice  is  hardly  ever  desirable,  except  to  give  to  the  water  for  external  or 
internal  application  the  proper  temperature.  But  it  may  sometimes  be 
demanded  by  the  urgency  of  special  symptoms,  such  as  great  heat  or 
great  cephalalgia.  Usually,  ice-cold  water  is  better  even  in  these  cases 
than  ice.  If,  however,  it  is  decided  to  use  the  ice,  it  may  be  crushed 
into  small  pieces  and  enveloped  in  several  folds  of  linen  or  cotton  cloth. 
If  intended  for  the  head,  a  small  towel  is  usually  the  best.  If  intended 
for  the  chest  and  abdomen,  a  small  sheet  will  be  found  convenient.  Or 
for  either  use  it  may  be  put  into  rubber  bags  impermeable  to  water. 
Although  they  aiford  great  pi'otection  to  the  bedding  and  clothing,  ice- 
bags  are  not  always  to  be  preferred  to  the  towels  and  sheets.  I  think 
it  is  some  advantage  to  have  the  compress  wet  the  skin.  In  other 
words,  the  action  of  wet  cold  is  often  better  than  the  action  of  dry 
cold. 

The  principles,  just  discussed,  regulating  the  use  of  water  and  ice 
in  the  stage  of  effervescence,  are  applica,ble  also  to  the  stage  of  defer- 
vescence. But  during  the  defervescence  the  natural  demand  for  water 
is  commonly  less  urgent  than  during  the  previous  stage,  and  givater 
care  must  be  exercised  to  prevent  any  excess  in  the  use  of  it.  The 
temperature  of  the  patient  is  now  usually  much  lower,  and  if  enemas 
are  to  be  given  it  is  usually  best  to  use  warm  water. 

Other  fluids  besides  water  are  frequently  used  for  sponging  either 
the  whole  body  or  some  special  part  of  it.  Of  these  the  principal  ones 
are  alcohol,  vinegar,  aromatic  vinegar,  aromatic  gin,  and  Raspail's 
sedative  water,  all  appropriately  diluted.  Sponging  with  these  lotions 
may  be  done  under  cover  and  without  worry  or  flitigue  to  the  patient. 
Take  a  clean  soft  sponge  or  a  soft  piece  of  linen  or  cotton  cloth,  .satu- 
rate it  with  the  lotion,  sponge  carefully  a  small  portion  of  the  surfatv 
of  the  body,  and  then  wipe  it  dry  with  a  soft  warm  towel.  Then  go 
through  the  same  process  with  another  part  of  the  surface,  and  so  on 
until  the  whole  body  has  been  treated.  This  sponging  may  he  repeatei,! 
several  times  during  the  twenty-four  hours  if  deenuxl  advisable.  The 
vinegar  lotions  are  perhaps  most  commonly  usihI.  Lotions  of  alcohol, 
with  or  without  admixture  with  water,  are  believed  to  have  a  spiviallv 
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tonic  etlec't  on  tlio  relaxed  skin.  Raspail's  sedative  watci-  has  been  a 
favorite   witli   me. 

In  1879,  Mr.  J.  Livingston,  a  citizen  of  New  Orleans,  claimed  to 
have  discovered  a  specific  cure  for  yellow  fever  in  the  thorough  appli- 
cation to  the  siu'faee  of  the  body  of  a  mixture  of  equal  parts  of  water 
of  ammonia  and  spirit  of  camphor.  He  had  reached  the  conclusion 
that  the  poison  of  yellow  fever  is  an  acid  poison,  and  he  made  use  of 
the  water  of  ammonia  because  he  argued  that  by  its  alkaline  property 
it  would  neutralize  this  acid  poison,  and  for  the  further  reason  that  by 
its  property  of  rapid  evaporation  it  would  lower  the  febrile  tempera- 
ture. He  went  so  far  as  to  claim  that  it  acted  not  simply  on  the  sur- 
face to  which  it  was  applied,  but  that  it  penetrated  through  the  pores 
of  the  skin  into  the  blood  itself.  He  states  that  after  two  applications 
of  his  mixture  of  anvmonia-water  and  spirit  of  camphor,  an  hour  apart, 
in  actual  cases,  all  the  pains  were  permanently  relieved,  and  that  tlie 
fever  subsided,  never  to  rise  again.  I  give  this  for  whatever  it  may 
prove  to  be  worth. 

The  Use  of  Food. — The  regulation  of  the  diet  during  the  first  stage 
of  yellow  fever  is  regarded  by  many  practitioners  as  a  very  simple  mat- 
ter, it  having  been  settled  by  the  great  majority  of  authorities  that  it  is 
the  safest  and  the  best  plan  to  give  no  food  of  any  kind  whatever  ;  the 
only  exceptions  usually  allowed  being  in  the  case  of  young  children  and 
in  the  case  of  persons  greatly  debilitated  before  the  access  of  the  fever. 
I  have  seen  infants  at  the  breast  pass  through  attacks  of  yellow  fev^er  to 
prompt  recovery,  throwing  up  black  vomit  frequently  and  freely,  and 
nursing  as  regularly  and  heartily  as  if  there  was  nothing  the  matter 
with  them.  The  safety-valve  in  these  cases  was  the  continued  activity 
of  the  kidneys.  In  spite,  however,  of  the  general  consensus  of  opinion 
in  regard  to  this  problem,  I  am  not  satisfied  that  it  is  the  best  policy 
to  deny  food  to  yellow-fever  patients,  even  during  the  stage  of  febrile 
effervescence. 

Yellow  fever  is  a  profoundly  adynamic  disease.  This  is  shown  by 
the  feeble  heart  and  by  the  great  exhaustion  that  follows  any  consider- 
able exertion.  The  flux  of  blood  from  the  stomach  and  other  organs, 
and  the  flux  of  albumin  from  the  kidneys,  are  terrible  drains  on  the 
strength  of  the  patient.  It  is  true  that  these  fluxes  do  not  play  a 
prominent  part  in  the  first  stage  of  the  fever ;  but  it  would  seem  to  be 
the  dictate  of  wise  foresight  to  anticipate  their  advent,  and  to  fortify 
the  organism  in  advance  as  much  as  possible,  so  as  to  make  it  strong  to 
resist  their  encroachments  when  they  do  make  their  appearance.  I  do 
not  forget  that  the  stomach  is  not  always  in  a  condition  to  receive  and 
digest  food ;  but,  on  the  other  hand,  it  is  often  able  to  do  a  reasonable 
amount  of  this  sort  of  work,  and  advantage  may  be  taken  of  such  oppor- 
tunities as  present  themselves  to  look  after  the  patient's  nourishment. 
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During  the  stage  of  defervescence  the  strength  of  the  patient  must 
be  economized  and  fostered  in  every  available  way.  At  the  beginning 
of  this  stage,  during  the  period  of  calm,  there  is  apt  to  be  a  revival  <>f 
the  appetite,  and  it  may  become  importunate.  This  importunity  is  to 
be  partly  resisted  and  partly  gratified.  In  other  words,  food  must  lie 
given,  but  it  must  be  given  with  much  care,  so  as  not  to  tax  too  heavily 
the  debilitated  stomach.  As  the  stomach  shows  more  and  more  toler- 
ance for  food,  it  may  be  given  more  and  more  freely  ;  but  it  is  not  to 
be  forgotten  that  a  fit  of  indigestion  and  emesis  might  turn  the  scales 
the  wrong  way  and  precipitate  a  fatal  termination  of  the  case. 

There  can  be  no  question  as  to  what  constitutes  the  most  appro- 
priate diet.  Milk,  pure,  fresh,  sweet  milk,  is  better  relished,  agrees 
better  with  the  debilitated  stomach,  and  is  easier  of  assimilation  than 
anything  else.  It  is  Nature's  favorite  food  for  all  the  species  of 
the  great  family  of  mammals  to  which  man  belongs.  Fresh  butter- 
milk has  not  been  much  used  in  yellow  fever,  but  where  it  is  well 
relished  by  the  patient  and  well  borne  by  the  stomach  it  would  prob- 
ably make  an  admirable  article  of  diet. 

It  is  best  to  suit  the  temperature  of  the  milk  to  the  appetite  of  the 
patient.  It  will  usually  be  preferred  pleasantly  cool.  It  may  l)e 
given  without  any  sort  of  admixture ;  but  if  there  is  much  gastric 
acidity,  it  may  be  mixed  with  lime-water,  or  alternately  with  a  solution 
of  sodium  bicarbonate.  Given  cool  and  in  considerable  quantities,  it 
will  largely  take  the  place  of  other  beverages — it  is  drink  as  well  as  fotxl. 
If  the  digestion  is  much  impaired,  peptonized  milk  might  be  given. 
Milk  is,  indeed,  the  ideal  food  in  yellow  fever.  It  is  pleasant  to  take, 
it  is  nourishing,  it  is  easily  digested,  and  it  is  believed  to  exert  some 
favorable  influence  over  the  kidneys.  As  is  well  known,  it  is  the 
favorite  diet  in  Bright's  disease. 

Other  available  articles  of  diet  are  meat-juice  and  beef  peptonoids. 
Ducro's  elixir  has  been  favorably  mentional.  Warm  chicken  broth  is 
sometimes  specially  palatable,  and  the  preferences  of  the  appetite  are 
alwavs  to  be  consulted  and  respected.  When  food  is  relishe<l  and 
easily  digested,  it  is  certain  to  do  good,  but  awe  nuist  be  taken  not  to 
tax  the  digestive  organs  beyond  their  capacity  ;  and  any  fwling  of 
gastric  fulness  or  discomfort  is  an  indication  that  is  not  to  W  dis- 
reararded.     No  solid  food  is  ever  t<^  ho  allowed  until  nil  dan>rer  is  over. 

THE  TREATMENT  0¥  THE  TYPICAL    FORM. 

In  yellow  fever  it  is  in  the  ty])ical  form  alone  that  any  considerable 
field  is  found  for  the  aj^plieation  of  the  resources  of  practical  therapeu- 
tics, and  it  is  accordingly  in  connection  with  this  form  that  most  of  the 
problems  involved  in  the  treatment  of  this  disease  will  lu>  discus<tHl. 

The  Stage  of  Ejf'ervescence. — This  stage,  as  already  explained,  ends 
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usually  oil  tilt'  luurth  (Va\.  ll  iiicludc'^  the  chill  which  is  so  couiinou  at 
the  outset,  aud  is  followed  by  the  calm  which  introduces  the  next  stage. 

The  peculiarity  of  the  chill  in  yellow  fever  is  that  it  (tftcu  occurs  in 
the  night  and  at  any  hour  of  the  night,  very  often  after  midnight.  It 
niav,  however,  occur  at  any  hour  during  the  daytime.  This  is  in  con- 
trast with  malarial  chills,  which  occur  most  frequently  in  the  m(»ruing. 
In  some  cases  the  chill  is  hardly  perceptil>le,  and  it  is  usually  brief  and 
of  only  moderate  severity.  Occasionally  it  is  protracted  to  considerable 
length,  with  imperfect  reaction  and  alternate  shiverings  and  flashes  of 
heat.  It  is  very  rarely  that  the  patient  is  seen  by  the  physician  during 
the 'chill,  and  hence  the  chill  seldom  receives  treatment.  In  the  mean 
time,  however,  it  is  the  universal  custom  amongst  the  j)cople  of  the 
Southern  States  to  treat  the  chill  promptly  with  a  hot  mustard  f(jot- 
bath.  The  patient  is  placed  in  a  chair  with  his  feet  in  a  tub  of  water 
as  hot  as  he  can  bear  it,  and  in  which  mustard  has  been  liberally  mixed. 
The  patient,  the  chair,  and  the  tub  are  enveloped  in  a  large  blanket  gath- 
ered closely  about  the  neck  and  falling  down  to  the  floor,  and  the  feet 
and  legs  up  to  the  knees  are  briskly  rubbed  by  an  attendant.  The  hot 
water  to  the  feet  and  legs,  and  the  hot  vapor  that  encompasses  the 
patient's  body  under  the  blanket,  soon  provoke  copious  perspiration, 
which  is  sometimes  still  further  encouraged  by  the  administration  of 
some  hot  tea,  usually  orange-leaf  tea,  or  some  hot  lemonade.  When 
the  chill  passes  off,  which  it  usually  does  very  promptly,  the  patient, 
already  in  a  hot  fever  and  wet  with  sweat,  is  wiped  off  with  dry  towels, 
and  put  to  bed  and  covered  with  blankets.  Here  the  sweat  is  main- 
tained by  abundant  covering  and  an  occasional  draught  of  some  hot 
drink;  and  in  this  condition  he  is  usually  found  by  the  physician  on 
his  first  visit. 

In  Havana  this  custom  of  the  universal  hot  foot-bath  does  not 
ol)tain.  It  is  spoken  of  favoral)ly  by  a  few  of  my  correspondents,  but 
is  dismissed  by  the  majority  of  them  as  of  no  consequence.  It  is  doubt- 
less true  that  in  the  larger  number  of  cases  the  hot  foot-bath  and  the 
iiot  drinks  are  not  of  any  special  value.  At  the  same  time,  it  can 
hardly  be  charged  that  in  any  class  of  cases  they  are  productive  of 
positive  harm  ;  and  it  would  seem  that  their  influence  might  be  bene- 
ficial in  cases  in  which  the  chill  is  severe,  or  in  cases  in  which  the  reac- 
tion is  delayed,  or  in  cases  in  which  there  is  considerable  pain  in  the 
head  and  back,  due  presumably  to  cerebro-spinal  congestion. 

It  is  not  desirable  that  the  free  perspiration  thus  established  shall 
be  suddenly  checked.  "While  excessive  perspiration'  is  not  to  be  encour- 
aged, it  is  desirable  that  the  skin  shall  be  kept  soft  and  moist.  The 
evaporation  of  the  surface  moisture  must  to  some  extent  reduce  the 
superficial  heat.  Nevertheless,  the  hot  skin  remains  hot  and  the  per- 
spiration is  in  no  way  critical. 
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After  the  chill  there  is  very  rarely  further  occaj^iou  for  the  use 
of  the  hot  pocliluvium  and  the  hot  drinks.  But  if  the  feet  should 
get  cold,  or  if  the  cerebral  and  lumljar  pains  are  intense,  or  if  the 
skin  should  become  obstinately  hot  and  dry,  some  authorities  hold 
that  it  is  good  practice  to  repeat  this  treatment  even  more  than  once, 
only  on  these  subsequent  occasions  the  patient  is  not  moved  from  his 
bed  to  receive  it.  My  own  opinion  is  that  under  the  conditions  men- 
tioned cold  sponging  of  the  body  and  cold  compresses  to  the  head  are 
more  pleasant  to  the  patient,  and  at  the  same  time  more  efficacious.  In 
some  cases  cold  applications  may  be  made  to  the  head,  and  at  the  same 
time  hot  a})plications  to  the  feet. 

The  next  question  for  consideration  is  whether  or  not  to  give  a  ])re- 
liminary  emetic.  The  abstract  propriety  of  this  is  usually  admitted  by 
Southern  j)liysiciaus  in  cases  where  there  is  a  furred  tongue  or  a  tor- 
pid liver  or  a  stomach  overloaded  with  undigested  food.  Nevertheless, 
in  actual  practice  amongst  us  emetics  are  not  often  administered.  In 
Havana  the  preliminary  emetic  is  nuich  more  common,  and  it  is  hardly 
ever  omitted  by  those  physicians  who  have  become  thorough  advocates 
of  the  eliminative  treatment.  Ipecacuanha  is  the  emetic  usually  pre- 
ferred, 40  grains  in  two  powders  given  with  ten  to  twenty  minutes 
bet^veen  them,  with  some  hot  beverage  to  facilitate  the  emesis. 

If  a  great  many  yellow-fever  physicians  fail  to  give  the  preliminary- 
emetic,  none  of  them  fail  to  give  the  preliminary  purgative.  If  an 
emetic  has  been  given,  it  is  necessary  to  wait  a  few  hours,  from  tiiree 
to  six,  until  the  gastric  irritation  and  nausea  have  subsided  ;  but  some 
practitioners  give  the  emetic  the  first  day  and  the  purgative  on  the 
second.  When  no  emetic  is  prescribed,  the  purgative  is  given  as 
promptly  as  possible,  sometimes  before  the  subsidence  of  the  chill  if 
the  case  is  seen  so  soon  as  that.  It  is  held  by  all  authorities  that  the 
pui'gative  should  be  of  such  character  as  to  act  speedily  and  thor- 
oughlv,  so  as  to  sweep  from  the  alimentary  canal  all  the  materials 
within  it.  The  purgative  action  having  been  obtaineil,  it  is  almost  the 
universal  custom  in  the  South  not  to  give  any  more  purgative  medieine 
during  the  entire  subsequent  progress  of  the  fever,  unless  there  is  some 
clear  indication  for  doing  so  (Drs.  Ogier,  Simmons.  Thornton,  "Wall). 
In  Havana  the  advocates  of  the  eliminative  treatment  sometimes  con- 
tinue the  daily  administration  of  purgatives  for  several  days.  Some 
of  them,  however,  content  themselves  with  the  daily  administration 
of  enemas. 

In  the  Southern  States  a  menurial  purgative  is  generally  pre- 
ferred, either  calomel  alone  in  doses  of  from  10  to  30  grains,  or 
calomel  in  combination  with  some  vegetable  cathartic.  It  was  formerly 
a  verv  eonunou  jtracticc  in  Mobile'  antl  ( "liarleston  and  other  Southern 
cities  to  use  the  combination  of  «alonit'l  and  quiniuo  recommendeil  by 


TJJh:    TnhATMJ-JXT  OF   Till-:   TYl'lLAL    FOllM.  .-J.StJ 

Blair,  who  employed  it  in  Briti.^h  Guiana  in  1851-53 — namely,  20 
trains  of  ealomel  ami  24  grains  <»f"  (inininc  at  a  single  dose.  By 
Blair  this  dose  was  often  repeated,  and  even  more  than  once.  Bnt 
in  this  respect  his  exani|)le  lias  not  been  mnch  followed  in  the  South. 
Dr.  Simmons  still  prefers  this  combination  for  the  preliminary  purga 
tive.  Dr.  Ogier  uses  the  following  combination  :  Take  of  calomel  10 
grains;  of  resin  of  podophyllinn,  h  grain;  of  pulverized  ipecac, 
\  grain  ;  of  extract  of  hyoscyamus,  3  grains.  Mix  and  take  at  one 
dose  in  a  capsule. 

Dr.  Thornton  prefers  a  mercurial  ])urgative,  bnt  mentions  no  special 
combination.  If  the  mercurial  purgative  fails  to  act  in  about  six  hours, 
it  is  assisted  by  a  dose  of  castor  oil  or  a  dose  of  some  saline  or  by  an 
enema. 

Next  to  such  mercurials  as  have  been  indicated,  the  most  popular 
preliminary  purgative  is  castor  oil,  sometimes  in  very  large  doses,  as 
much  as  4  fluidounces,  and  at  other  times  in  very  small  doses,  as 
^  ounce  only.  Comparatively  large  doses  of  castor  oil  act  more 
efficiently  and  more  pleasantly  than  very  small  doses,  and  there  is 
very  little  danger  of  hypercatharsis  from  it.  At  the  same  time,  a 
dose  of  2  ounces  is  sufficient  for  most  cases,  and  1  ounce  usually 
acts  well. 

Saline  purgatives  are  very  frequently  used,  although  it  has  been 
urged  that  in  their  cathartic  effects  they  are  too  unmanageable  to  be 
generally  adopted.  ^Magnesium  citrate  and  sodium  sulphate  are  the 
salines  most  commonly  selected. 

In  my  own  opinion  it  is  really  a  matter  of  very  little  importance 
what  purgative  is  employed,  provided  sufficient  doses  are  given  to 
secure  thorough  evacuation  of  the  bowels. 

In  Havana  it  is  a  very  common  practice  to  repeat  the  purgatives 
from  day  to  day,  so  as  to  secure  daily  evacuations  of  the  bowels.  In 
favor  of  this  practice  two  arguments  have  been  urged  :  (1)  That  in 
this  way,  to  a  considerable  extent,  the  hypothetical  yellow-fever  germs, 
along  with  the  pathogenic  ptomaines  which  they  generate,  are  swept  out 
of  the  body,  and  the  absorption  into  the  circulation  of  these  ptomaines 
measurably  prevented.  (2)  That  in  this  way,  to  a  considerable  extent, 
we  secure  the  depuration  of  the  blood  from  the  accumulated  products 
of  the  retrograde  metamorphosis  of  the  albuminoid  tissues,  which  depu- 
ration is  normally  performed  by  the  liver  and  the  kidneys,  now  so 
crippled  as  not  to  be  able  to  do  this  work  efficiently.  These  arguments 
are  very  plausible,  but  I  am  not  aware  of  the  existence  of  any  conclu- 
sive clinical  proof  of  the  advantages  to  be  derived  from  copious  and 
repeated  purgings.  As  a  rule,  I  like  to  see  the  bowels  act  moderately 
every  day  or  eveiy  second  day,  but  I  would  use  only  the  mildest  means 
to  secure  this  result. 
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The  chill  passes  rapidly.  Just  as  rapidly  conies  the  fever.  Almost 
at  a  single  hound  the  temperature  and  the  pulse — the  witnesses  and  the 
exponents  of  the  fever — reach  their  highest  elevation  ;  and  then  vert- 
soon,  in  a  large  majority  of  cases,  they  begin  to  decline.  The  average 
of  highest  temperatures  is  below  104°  Fahr.  The  temperature-ranges 
furnish  very  valuable  prognostic  indications.  If  the  highest  tempera- 
ture reaches  105°  or  more,  the  patient  is  almost  certain  to  die.  Any 
temperature  between  104°  and  105°  shows  that  the  patient  is  in  very 
great  danger,  the  mortality-rate  in  such  cases  being  about  50  per 
cent.  Between  103°  and  104°  the  mortality-rate  is  about  25  per 
cent.  When  the  highest  temperature  is  below  103°,  nearly  all  of 
the  cases  recover. 

Since  high  temperatures  foreshadow  such  unforttuiate  results,  the 
inclination  to  employ  antipyretic  agents  in  the  treatment  of  this  malady 
is  a  very  natural  one.  In  the  mean  time,  however,  it  must  be  remem- 
bered that  it  is  not  the  heat  that  kills  the  patient ;  and,  on  the  other 
hand,  it  is  safe  to  assume  that  tlie  high  temperatures  and  the  fatal  ter- 
minations are  dependent  on  common  causes,  amongst  which  the  most 
important  are  perhaps  the  pathological  lesions  in  the  vaso-motor  and 
great  sympathetic  nerve-centres.  If  by  the  abstraction  of  heat  from 
the  body  we  could  restore  to  their  physiological  integrity  the  organs 
engaged  in  its  production,  then  the  antipyretic  treatment  would  be 
specific,  and  yellow  fever  would  be  robbed  of  its  terrors.  But  the 
treatment  by  the  use  of  anti])yretic  drugs  has  not  been  attended  with 
any  marked  success.  It  is  possible  in  this  way  to  reduce  the  temjiera- 
ture,  but  to  accomplish'  this  very  large  doses  of  these  remedies  are 
required,  and  the  antipyretic  effects  obtained  are  not  lasting.  If  any 
advantage  is  gained  by  the  temporary  amelioration  of  the  febrile  heat, 
it  is  more  than  counterbalanced  by  the  injury  inflictwl  on  the  nervous 
system. 

Notwithstanding  these  considerations  in  regard  to  antipyretics,  there 
are  skilful  practitioners  who  in  this  stage  of  the  fever  cmpl(»y  febrifuge 
mixtures — not  in  large  antipyretic  doses  with  the  intention  of  jug- 
ulating the  fever,  Init  under  the  belief  that  in  moderate  amounts  they 
influence  favorably  the  jM'ogress  of  the  case.  Dr.  Ogier  recommends 
an  aconite  mixture,   as   follows  : 

I^.  Tr.  aconiti,  f oSS  ; 

Olei  sassafras.,  ^]\\■']  ; 

Syrup,  lactucarium  (Aubergier),  f.^ss  : 

A([ua^  destillat.,  fsij. — M. 
Sig.  A  tea-spoonful  every  two  hours. 
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Dr.  Simniuns  ivcoiiiiiu'IkIs  mild  neutral  or  alkaline  diaphoretics,  as 
follows  : 

^.  Potass  ii  ('it  rat  is,  Sij  ; 

Potassii  chloratis,  Sijss  ; 

Spirit,  aitlier.  iiitros.,  f'sj ; 

Aq.  caniphone,  ^Svj. — M. 

Sig.  A  dessert-spoonful  every  two  or  three  hours. 

1^.  Sodii  sulphitis,  oij  ; 

Spirit,  aether,  nitros.,  f  3ss  ; 

Liquor,  aiunionii  acetatis,  fsiij  ; 

Aq.  destillat.,  f3ij._M. 

Sig.  A  table-spoonful  every  two  or  three  hours. 

Dr.  Wall  prefers  antipyrine. 

Of  late  years  the  alkaline  and  antiseptic  mixture,  of  which  the 
formula  is  given  in  the  communication  of  Dr.  Burgess,  has  to  a  large 
extent  taken  the  place  of  such  febrifuges  as  those  mentioned  above.  It 
was  first  used  in  Havana  in  1888,  and  in  that  same  year  was  also  used 
in  Alabama  and  Florida.  The  dose  of  this  mixture  is  1|  ounces, 
and  it  is  given  ice  cold.  In  Mercedes  Hospital  the  rule  to  give 
the  medicine  every  hour  is  so  rigorously  construed  that  if  the  patient 
is  asleep  when  the  time  comes  he  is  awakened  to  take  it.  When  it  is 
used  it  nearly  crowds  out  all  other  medicines,  and,  as. the  amount  of 
water  in  it  is  considerable,  it  often  happens  that  but  little  additional 
water  is  needed. 

The  theory  of  its  action  is  that  the  mercury  bichloride  destroys  in 
the  stomach  and  duodenum  the  germs  which  produce  the  disease,  while 
the  sodium  bicarbonate  neutralizes  the  acid  condition  of  the  system.  It 
is  further  affirmed  by  those  who  have  used  it  that  it  acts  as  an  efficient 
diuretic,  and  that  it  exercises  a  notable  influence  in  the  prevention  of 
albuminuria.  It  is  also  stated  that  it  acts  as  a  laxative  on  the  bowels, 
sometimes  even  causing  diarrhoea;  which  is  an  indication  that  it  is  not 
absorbed  and  calls  for  its  temporary  suspension.  If  this  medicine  even 
approximately  fulfils  the  claims  that  have  been  made  for  it  in  the  treat- 
ment of  yellow  fever,  it  will  be  hard  to  estimate  it  too  highly.  In  the 
mean  time,  one  word  in  regard  to  the  acid  diathesis  in  yellow  fever, 
and  another  in  regard  to  the  germicidal  theory  of  treatment. 

(1)  The  fluids  of  the  stomach  are  naturally  acid,  and  so  is  the 
urine ;  but  these  fluids  become  more  intensely  acid"  as  the  disease 
progresses.  Normally,  the  contents  of  the  bowels  have  an  alkaline 
reaction,  and  they  remain  alkaline  in  yellow  fever  until  the  disease  is 
considerably  adv^anced,  and  usually  until  the  acid  black  vomit,  instead 
of  being  thrown  up,  passes  down  into  the  bowels.     In  advanced  stages 
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of  very  severe  cases  it  is  stated  tlmt  tlie  blood  als(j  becomes  acid,  TLe 
acid  diathesis,  then,  is  not  present  at  the  beginning  <A'  the  attack,  and 
becomes  fully  established  only  in  the  stage  of  defervescence.  It  is 
doubtless  wise,  however,  to  anticijjate  the  acid  period  Ijv  the  adminis- 
tration of  alkalies  with  a  view  to  its  prevention. 

(2)  Admitting  that  the  germs  which  generate  the  ptom^ne  which 
generates  the  disease  can  be  reached  in  the  stomach  or  in  other  parts  ol" 
the  alimentary  canal  by  germicides  sufficiently  pcjwerful  for  their 
destruction,  still,  it  does  not  follow  that  the  germicidal  treatment  would 
have  all  the  advantages  we  are  at  first  thought  inclined  to  ascribe  to  it. 
I  think  it  is  almost  certain  that,  in  spite  of  any  possil)le  slaugliter  uf 
germs,  the  disease,  once  established,  will  run  on  through  all  of  its  reg- 
ular stages  until  the  susceptibility  of  the  system  is  exhausted  ;  that  is 
to  say,  until  the  period  of  immunity  is  reached.  I  do  not  mean  to 
maintain  that  germicidal  remedies  may  not  be  useful  in  yellow  fever, 
but  only  that  we  cannot  expect  them  to  jugulate  the  disease.  The 
yellow-fever  germs  are  probably  destroyed  in  the  system  before  the 
end  of  the  stage  of  efibrvescence — poisoned  either  by  the  products  of 
their  own  malignant  energy  or  else  unable  to  withstand  the  acid  diath- 
esis which  they  have  indirectly  established. 

During  the  febrile  commotion  of  this  first  stage  of  yellow  fever 
there  is  very  often  an  evolution  of  intense  cephalalgias  and  rachalgias, 
and  sundry  other  irritations  and  discomforts.  These  very  often  yield 
to  the  aifusions  and  lotions  and  cold  compresses  already  described.  But 
sometimes  they  continue  troublesome  after  these  remedies  have  been 
faithfully  employed,  and  it  then  becomes  necessary,  or  seems  at  least  to 
be  expedient,  to  invoke  the  assistance  of  analgesics  and  nervous  seda- 
tives. Of  this  class  of  remedies  antipyrine  seems  to  have  given  the 
best  results.  It  is  administered  in  doses  of  from  5  to  15  grains,  and 
repeated  as  the  occasion  seems  to  require.  It  can  usually  be  given  by 
the  mouth,  but  may  also  be  given  in  larger  doses  by  enema. 

Opium  and  morj)hine  were  once  freely  used  in  yellow  fever,  l)ut  of 
late  years  they  are  hardly  mentioned  in  connection  with  it,  except  as 
])rohibited  drugs.  They  may  j^roduce  nausea ;  they  may  check  the 
secretions,  es])ecially  that  of  the  kidneys ;  and  there  is  no  doubt 
that  if  unskilfully  used  they  are  dangerous  remedies.  Nevertheless, 
there  is  an  occasional  case  in  which  they  seem  to  be  demanded,  in 
which  they  bring  relief  when  all  other  metlicines  have  failed  to  do 
so.  In  this  connection  I  cannot  do  better  than  to  quote  the  woixls  of 
one  of  my  corresjiondents,  Dr.  Thornton:  "  0}>iates,  in  my  judgment, 
are  demanded  when  nuiscular  j>ain  is  so  intense  and  contimious  as  to 
prevent  rest  and  sleep,  and  when  other  swlatives  have  failed  to  bring 
relief.  I  was  utterly  o]>posed  to  the  use  of  opiates  until  I  ex]>erient^l 
the  benefit  afforded  by  one  dose  of  morphine  in   my  own  pei-son — the 
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fourth  or  the  third  of  a  grain — after  I  had  boon  suMcriiig  day  and  night 
for  forty-ciglit  hours.  The  pains  in  my  l)aek  and  legs  and  other  j)arts 
of  niv  hody  were  so  intense  that  I  tokl  my  j)hysician  that  I  must  Imve 
relief  even  if  it  resulted  in  my  death.  Late  one  night  he  gave  me  the 
dose  mentioned  in  a  solution  of  hyoscyamus.  It  brought  exemption 
from  pain,  and  it  brought  sleep,  the  most  refreshing  sleep  I  had  had 
during  my  illness.  This  experience  changed  my  mind  in  regard  to  the 
administration  of  opiates  in  yellow  fever.  Of  course  the  best  judgment 
of  the  physician  must  be  exercised  on  this  important  point ;  but  I  am 
confident  that  writers  on  the  treatment  of  yellow  fever  have  ignored  or 
condemned  this  drug  too  much.  At  the  same  time  I  am  well  aware  of 
the  dangers  -that  attend  its  abuse." 

Vomiting  is  not  usually  a  distressing  symptom  in  this  stage  of  the 
fever,  and  when  it  is  so  it  is  not  usually  a  dangerous  symptom.  Never- 
theless, it  always  excites  apprehension  that  it  may  lead  on  to  the  dread- 
ed black  vomit,  and  active  steps  are  deemed  necessary  to  arrest  it. 
Copious  draughts  of  hot  water  imtil  the  stomach  is  thoroughly 
washed  out  are  usually  sufficient  to  bring  relief;  and  this  jirocedure 
may  be  subsequently  aided  by  cold  compresses  to  the  epigastrium, 
or  Riviere's  potion  may  be  tried. 

The  Stage  of  Defervescence. — Just  as  the  chill  is  the  introduction  to 
the  stage  of  effervescence,  so  is  the  calm  the  introduction  to  the  stage 
of  defervescence.  It  is  sometimes  so  little  marked  as  not  to  attract 
special  attention ;  sometimes  it  is  of  very  brief  duration,  lasting  only 
an  hour  or  two  ;  and  sometimes  it  is  protracted  to  twelve  hours  or 
more.  It  is  one  of  the  most  notable  features  in  the  evolution  of 
a  case  of  yellow  fever,  and  is  in  striking  contrast  with  the  stormy 
manifestations  which  have  preceded  it.  In  the  milder  cases  it  is 
the  immediate  prelude  of  convalescence,  but  in  most  cases  of  the 
typical  form  it  is  simply  the  beginning  of  the  stage  of  defervescence, 
which  runs  through  a  course  of  from  three  to'  six  days.  While  the 
calm  lasts  but  little  is  necessary  in  the  way  of  treatment.  The  patient 
must  be  kept  in  bed.  Sternberg's  mixture  may  be  continued,  or,  as 
Dr.  Wall  phrases  it,  we  may  pursue  a  course  of  masterly  inactivity, 
■waiting  to  see  which  way  the  scales  will  turn.  At  this  time  the 
patient's  appetite  is  apt  to  revive,  and  it  may  become  importunate. 
But  under  no  circumstances  must  any  solid  food  be  allowed.  Nothing 
but  milk  is  admissible,  and  care  must  be  taken  to  give  this  in  small 
quantities  at  a  time,  so  as  not  to  tax  too  heavily  the  debilitated  stomach. 
If  the  stomach  shows  sufficient  tolerance  for  it,  it  may  then  be  given 
more  freely.  Some  prefer  to  combine  lime-water  with  the  milk.  If 
this  is  done,  Sternberg's  mixture  may  be  discontinued.  The  period  of 
calm  is  sometimes  characterized  as  a  period  of  remission.  There  is, 
indeed,  a  remission  in  the  urgency  of  many  of  the  symptoms,  but  it 
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is  not,  in  any  proper  sense  of  tlic  wcjrds,  a  period  of  febrile  remission. 
True,  tlie  pulse  has  now  fallen  down  into  the  neighborhood  of  80,  and 
the  temperature  is  perhaps  down  to  102°,  or  even  lower.  But,  how- 
ever severe  the  subseijuent  course  of  the  attack  may  prove  to  be,  neither 
the  pulse  nor  the  temperature  are  likely  to  rise  again.  On  the  con- 
trary, their  tendency  is  to  decline  more  and  more  to  the  end,  whether 
the  end  be  in  recovery  or  in  death,  althcmgh  in  a  few  cases  just  before 
the  fatal  termination  there  may  be  a  sharp  and  sudden  acceleration  of 
the  pulse-rate. 

The  stage  of  deferv^escence  is  the  stage  of  danger  and  of  dangerous 
complications — of  suppression  of  the  urine,  of  haemorrhages  and  black 
vomit,  of  heart  failure  and  yellow  discoloration,  and  the  stage  in  which 
death  claims  so  many  victims.  It  therefore  requires  the  most  assid- 
uous and  skilful  medical   management. 

In  severe  cases  the  acid  diathesis  is  now  fully  established — if  not  at 
the  beginning  of  this  stage,  at  any  rate  before  the  end  of  it — and  the 
propriety  of  alkaline  drinks  is  hence  very  manifest.  The  natural 
alkaline  waters  may  be  sufficient  to  meet  the  indications,  or  sodium 
})icarbonate  mav  be  given  in  larg-e  dilution  to  the  extent  of  30, 
GO,  or  120  grains  in  the  twenty-four  hours.  Our  hope  is  that  this 
alkaline  treatment  may  to  some  extent  ward  off  the  mischievous  influ- 
ences of  the  acid  diathesis  on  the  blood  and  the  glandular  organs,  and 
especially  that  it  may  prevent  or  lessen  the  dreaded  pathological 
changes  to  which  the  kidneys  are  so  extremely  liable.  W^e  continue 
the  alkaline  treatment  throughout  this  stage  of  the  disease,  or  as  long 
as  the  condition  of  the  patient  remains  ])recarious,  or  unless  the  occur- 
rence of  diarrhoea  demands  its  temporary  or  permanent  suspension. 

The  strength  of  the  patient  nuist  be  sustained  in  all  possible  ways. 
If  the  heart  shows  signs  of  debility,  and  especially  if  a  very  feeble 
pulse  and  sighing  respiration  come  together,  we  must  resort  to  the  sys- 
tematic use  of  alcoholic  beverages.  They  should  be  made  into  ]>leasant 
combinations,  and  while  their  effect  is  to  be  carefully  watched,  if  they 
are  really  needed  and  are  well  tolerated  they  should  be  given  in  suffi- 
cient quantity  to  get  from  them  some  a]ipreciable  influence.  If  they 
should  prove  disagreeable  to  the  patient,  or  if  any  bad  symptonis  can 
be  traced  to  their  administration,  they  must  be  discontinued.  Cnxxl 
French  brandy  is  one  of  the  best  of  these  beverages,  but  I  more  com- 
moidy  select  good  whiskey,  because  it  is  much  more  easily  obtaiut^l. 
Wines,  especially  dry  win(>s,  when  they  suit  the  patient's  taste,  are  not 
objectionable  ;  but,  as  a  rule,  Anu'ricans  are  not  partial  to  wine.  Cham- 
pagne has  been  generally  lauded  amongst  us,  esptvially  when  the  symp- 
toms herald  the  approach  of  black  vomit  or  at\er  the  black  vomit 
has  made  its  appearance.  It  suits  some  cases  admirably,  and  is 
relished  above  all  other  drinks  ;  but   I  think   its  high   reputation  has 
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not  been  alto<^ether  nu-ritiMl.  It  may  he  jiivcn  in  small  quantities  ice 
cokl,  or  frozen  chainijatiiic  (cliainpa'iiie  Irappe)  may  be  nsed  in  tea- 
spoonl'nl  doses  lre([iK'ntly  repeated.  C'ai-e  slionld  be  taken  that  the 
ehampairne  is  dry  and  of  good  i|nality.  The  cheap  champaojne  that 
is  often  sent  by  charitable  people  to  eonununities  stricken  with  yel- 
low fever  is  worse  than  useless.  It  has  occurred  to  me  that  wine  of 
coca  nii<i;ht  sometimes  be  useful,  but  I  have  had  no  experience  with  it. 
J f  stimulants  are  nealed  at  all  in  veHow  fever,  I  believe  that  alcoholic 
stinndants  are  to  be  preferred  to  all  others.  They  are  usually  pleas- 
anter  to  take,  and  their  influence  is  more  stable  and  lasting.  They 
are  more  or  less  antidotal  to  many  poisons.  For  example,  they  are  the 
best  remedies  we  have  for  snake-bites  and  for  the  cadaveric  infection 
received  through  dissection-wounds.  In  the  mean  time,  it  is  not  to  i)e 
forgotten  that  the  majority  of  Havana  physicians  do  not  accord  to  alco- 
holic beverages  a  very  prominent  i^lace  in  the  treatment  of  yellow 
fever.  I  may  mention  here  again  the  combination  of  cognac,  coffee, 
and  coca  recommended  by  Drs.  La  Guarda  and  Martinez.  When  the 
need  of  stimulants  is  very  urgent,  and  the  stomacli  refuses  to  tolerate 
them,  they  may  be  administered  by  enema  or  hypodermically. 

During  this  stage  great  advantage  may  often  be  obtained  by  the 
judicious  use  of  the  lotions,  affusions,  and  compresses  already  men- 
tioned in  connection  with  the  treatment  of  the  preceding  stage — aro- 
matic vinegar,  aromatic  gin,  Raspail's   sedative  water,  etc. 

If  we  can  guide  the  patient  through  this  stage,  so  as  to  avoid  its 
dangers  on  each  day,  we  are  fortunate.  But  if  the  dangers  come  in 
spite  of  all  our  skill,  what  then  ?  If  the  liver  fills  up  with  fat  and 
ceases  to  perform  its  depurative  functions,  ceases  to  construct  urea  and 
bile  and  glycogen  out  of  the  products  of  retrograde  metamorphosis  ;  if 
the  blood  becomes  loaded  with  effete  materials,  and  the  red  corpuscles 
begin  to  lose  their  hsemaglobin,  and  all  the  tissues  turn  yellow  ;  if  the 
dark,  grumous  blood  begins  to  ooze  from  the  mouth  and  the  nose,  and 
in  women  from  the  uterine  cavity  ;  if  the  stomach  begins  to  utter  com- 
plaints in  sensations  of  intolerable  oppression,  weight,  and  burning,  and 
the  white  vomit,  and  then  the  terrible  black  vomit,  make  their  appear- 
ance ;  and  if  the  urine  becomes  scanty  and  more  scanty  from  day  to 
day,  and  heavily  loaded  with  albumin  ; — if  these  things  come  to  pass, 
what  then  ?  The  outlook  then  becomes  gloomy  indeed,  but  we  must 
do  the  best  we  can.  Not  many  of  these  cases  recover,  but  a  few  of 
them  struggle  back  to  the  bright  precincts  of  the  cheerful  day.  With 
all  this  turmoil  of  symptoms  of  bad  omen,  as  long  as  the  kidneys 
secrete  a  reasonable  amount  of  urine,  even  if  it  does  contain  an  abun- 
dance of  albumin,  the  case  is  not  absolutely  desperate.  It  is  not  the 
white  haemorrhage  of  the  albumin  in  the  urine  that  kills  the  patient, 
anv  more  than  it  is  the  black  haemorrhao-e  of  the  black  vomit  that  kills 
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him.  But  after  the  complete  suppression  of  the  urine  I  have  never 
known  a  single  case  to  recover.  With  the  stoppage  of  the  urinary 
secretion  there  is  doubtless  such  a  stoppage  of  the  depuration  of  the 
blood  as  is  incompatible  with  the  continued  vitality  of  the  organism. 
The  organic  functions  are  suspended,  not  simply  because  the  organs 
have  quit  work,  but  because  they  are  suffering  from  such  extensive 
lesions  that  they  are  no  longer  able  to  work ;  and  no  stinmlus  known 
to  our  therapeutics  can  lash  them  again  into  even  temporary  activity. 
If  we  could  only  gain  a  little  time,  if  we  could  only  keep  the  patient 
alive  for  a  few  days,  then  all  would  come  round  right,  the  strano^est  of 
all  tlie  strange  things  about  this  strange  malady  being  the  wonderful 
facility  with  which  these  crippled  organs  recover  their  physiological 
integrity  and  resume  their  wonted  functions  when  the  pathological  pro- 
cesses have  spent  their  malignant  energy. 

The  treatment  for  the  prevention  of  black  vomit  begins  as  so(»n  as 
the  preliminary  symptoms  are  observed.  To  relieve  the  gastric  distress 
we  may  give  bits  of  crushed  ice  or  of  champagne  fraj^pe,  and  apply 
ice-bags  or  crushed  ice  folded  in  a  sheet  to  the  epigastrium.  I  have 
kept  crushed  ice  to  the  epigastrium  for  sixty  consecutive  hours,  and 
have  been  rewarded  by  the  recovery  of  my  patient  after  copious 
black  vomit,  not  accompanied  by  suppression  of  urine.  There  is 
one  rule  that  is  never  to  be  forgotten  in  regard  to  this  treatment.  If 
the  ice  is  not  agreeable  to  the  patient,  its  application  should  not  be  con- 
tinued. I  do  not  know  that  large  draughts  of  very  hot  water  have 
ever  been  tried  for  black  vomit.  It  has  a  good  effect  in  some  other 
haemorrhages.  AVhat  effect  it  would  have  in  the  gastric  haemorrhage 
of  yellow  fever  can  only  be  conjectured.  Of  course  it  would  lie 
prom])tly  thrown  \i\)  again,  and  for  this  reason  most  yellow-fever 
doctors  would  hesitate  to  give  it.  But  I  am  satisfied  that  the  mere 
act  of  emesis  does  not  do  the  patient  any  great  damage,  and  I  am  also 
satisfied  that  the  gastric  hremorrluige  is  not  sufficient  in  amount  in  most 
cases  to  determine  the  fittal  result.  I  have  already  stated  that  if  the 
kidneys  are  not  too  badly  crippled,  black-vomit  cases  may  recover.  It 
is  only  as  the  most  prominent  exponent  of  the  general  condition  that 
black  vomit  has  won  such  a  dreadful  reputation  as  the  jn-ecuisor  and 
harbinger  of  dissolution. 

It  has  been  common  when  the  gastric  trouble  begins  to  apply  Itlis- 
ters  to  the  epigastrium.  They  are  recommemled  by  Dr.  Ogier,  Dr. 
Simmons,  and  Dr.  Thornton,  and  are  mentione<l  with  some  favor  In- 
several  of  my  Havana  correspondents.  Nevertheless,  I  must  be 
allowed  to  say  that  I  have  never  seen  them  do  any  good.  Dr.  Ogier 
recommends  that  the  whole  chest  and  abdomen  shall  be  rublnxl  with  a 
strong  eroton-oil  linimcMit  or  c<iveriHl  with  a  thapsia  plaster  for  eight  or 
ten  hours  until  a   rash  appears  on  the  skin,  when  generally,  he  says. 
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all  ui-g;ont  syiiiptoms  (ii>.:ij)iH'ar.  JM-^ot  lias  hccn  iituiid  so  efficient  as  a 
hicmostatio  ai^cnl  that  it  has  hccii  tVcoly  used  to  check  the  liaMiiorrhaj^es 
of  yellow  fever,  especially  the  Ijlaek  vomit.  This  drug  acts  by  causing 
contraction  of  the  capillary  hlood-vessels  ;  but  in  yellow  fever  the  lesions 
of  the  vaso  motor  nerve-centres  and  the  lesions  of  the  capillary  vessels 
themselves  are  of  such  a  grave  character  that  in  many  eases  the  ergot 
produces  very  little  effect.  It  may  be  used,  however,  in  default  of 
anvthing  better,  and  when  used  should  be  given  in  decided  doses,  say 
from  40  to  60  drops  of  a  good  fluid  extract;  and  it  is  usually  best  to 
give  it  by  hypodermic  injection. 

The  great  problem  in  the  treatment  of  yellow  fever  is  how  to 
relieve  the  embarrassed  kidneys.  Even  the  gastric  trouble,  of  which 
we  have  just  spoken,  is  but  a  consequence  of  this.  Says  Dr.  Wall :  "  I 
look  upon  the  gastric  trouble  in  the  beginning  as  only  a  symptom  of 
the  nephritic  inflammation,  being  also  a  marked  symptom  in  acute 
nephritis  of  idiopathic  origin.  The  hemorrhages,  black  vomit,  etc. 
are  the  results  of  changes  in  the  blood,  produced  by  the  retention  of 
excrementitious  matters  which  the  diseased  kidneys  have  failed  to 
eliminate."  When  the  urine  begins  to  diminish  in  quantity  and  the 
albumin  to  increase,  we  begin  to  think  about  the  administration  of 
diuretics,  but  it  is  doubtful  if  they  ever  do  any  good.  The  kidneys 
are  already  in  a  state  of  hypersemia,  and  the  diminished  excretion  of 
urine  is  due  to  destructive  lesions  of  the  secretory  apparatus.  The 
application  of  inunctions  and  frictions  and  dry  cups  and  turpentine 
stupes  to  the  lumbar  region  may  be  tried,  and  the  colon  might  be 
flushed  with  very  large  enemas  of  hot  water,  with  the  hope  of  reliev- 
ing the  condition  of  the  kidneys. 

The  Stage  of  Convalescence. — Convalescence  in  yellow  fever  is 
usually  rapid.  Indeed,  it  is  usually  so  rapid  as  to  provoke  surprise 
wdien  we  remember  the  number  and  the  gravity  of  the  pathological 
lesions  w^hich  characterize  the  disease.  The  emaciation  is  usually  not 
great,  and  there  is  an  abundant  store  of  fat  to  supply  fuel  to  keep  up 
the  animal  heat.  The  kidneys  in  a  few  days  resume  their  normal  func- 
tions, and  secrete  urine  in  normal  quantity  and  free  from  albumin  ;  and 
dropsy  is  not  among  the  sequels  of  yellow  fever.  The  liver  seems  very 
soon  to  disembarrass  itself  of  its  load  of  fat,  and  promptly  begins  the 
depuration  of  the  blood  by  the  making  of  bile  and  urea.  Occasionally, 
however,  the  jaundice  is  intense  and  clings  to  the  patient  for  several 
weeks.  The  functions  of  the  great  sympathetic  nerve-centres  regain 
their  physiological  integrity  more  slowly,  and  the  temperature  and  pulse 
continue  subnormal,  sometimes  for  weeks,  especially  the  pulse.  The 
appetite  is  promptly  re-established,  and  sometimes  becomes  importu- 
nate. During  the  earlier  days  of  the  convalescence  all  importunities 
of  the  appetite  must  be  firmly  resisted,  because  a  little  imprudence 
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may  bring  on  indigestion,  and  indigestion  may  provoke  vomiting  and 
relapse;  and  relapses  in  yellow  fever  are  very  dangerous,  in  many  cases 
fatal.  For  two  or  three  days  all  solid  food  must  be  prohibited.  Milk 
is  still  the  best  food,  and  may  be  taken  frequently  in  moderate  quanti- 
ties. If  meat-broths  suit  the  appetite  better,  they  are  not  objectionable. 
As  soon  as  the  convalescence  is  fairly  established  soft-boiled  eggs  may 
be  allowed,  and  then  tender  meats,  and  a  little  later  fruits  and  vege- 
tables, with  crackers  and  toasted  bread. 

THE  TREATMENT  OK  THE   MILD   FORM. 

The  mild  form  of  yellow  fever  requires  no  special  medical  treatment. 
It  will  get  well  with  any  sort  of  treatment  or  with  no  treatment  at  all. 
AVe  cannot  alwavs  tell  at  the  beg-innintj  what  ca.'=es  are  sroiuir  to  l)e  mild. 
AVe  may  therefore  give  a  preliminary  purgative,  followed  by  some  alka- 
line drinks  or  by  Sternberg's  mixture,  and  watch  the  developments.  If 
the  chill  is  short  and  slight;  if  the  pulse  is  not  more  than  a  few  beats 
above  one  hunch'cd  to  the  minute ;  if  the  highest  temperature  is  below 
103°  Fahr. ;  if  the  pains  in  the  back  and  head  are  not  di.stressing ;  if 
the  face  and  the  eyes  retain  their  natural  exprc-^sion  ;  if  all  of  the  .secre- 
tory and  excretory  functions  of  the  body  seem  to  be  in  good  condition  ; — 
in  a  word,  if  all  the  symptoms  are  of  mild  character  during  the  first  day, 
and  especially  if  they  so  continue  during  the  second  day,  we  may  con- 
clude that  the  patient  is  in  no  danger,  and  we  may  content  our.^elves 
with  a  milk  diet  for  a  few  days,  and  with  proper  attention  to  the 
patient's  environment. 

How  are  we  to  know  that  these  mild  cases  are  cases  of  yellow  fever? 
Po.sitive  diagnosis  is  difficult.  But  if  they  occur  in  the  midst  of  a  yel- 
low-fever e])idemic ;  if  the  patients  have  been  exposed  to  yellow-fever 
infection ;  if  the  fever,  however  slight,  is  a  fever  of  one  paroxysm ;  if 
there  is  any  manifest  want  of  parallelism  between  the  pulse  and  the 
temperature, — all  these  facts  are  suggestive  of  yellow  fever.  If  there 
is  a  trace  of  albumin  in  the  urine  on  the  tiiird  day,  the  evidence  becomes 
conclusive. 

But  is  there  such  a  thing  as  yellow  fever  without  albumin  in  the 
urine?  I  myself  have  not  seen  many  very  mild  ca.'^es  of  yellow  fever, 
and  I  have  never  seen  a  case  that  I  regarded  as  yellow  fever  in  which 
the  albuminuric  complication  was  not  found  if  it  was  sufficiently  sought 
for.  Still,  I  am  not  prepared  to  say  tliat  there  are  no  such  cases.  Dr. 
AVall  tells  us  that  such  non-albuminuric  cases  were  uo\  uncommon, 
according  to  his  experience,  in  the  Tampa  c]>idcmic  of  1887.  I  c-an 
only  remark  in  pa.*«sing  that  the  ei)idemic  of  1887-88  in  Florida  was 
the  mildest  in  our  whole  yellow-fever  history.  In  tiie  mean  time,  we 
have  seen  Drs.  Fiulay  and  Dclgad(\  with  their  long  experience  in 
Havana,  tabulating  their  first  form  of  the  fever  as  non-albuminuric, 
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characterized  by  the  al)>cMcc  t>l"  allxiiiiiii  (lining  the  wIkiIc  comi'so  of 
till'  disease,  or  by  its  appearance  only  in  insignificant  anionnt.  1 1"  sndi 
cases  occnr,  tliey  are  ]>ractically  of  little  iin[)orlance  unless  tliey  should 
happen  to  be  the  first  cases  in  a  coinnuniity  in  which  no  yellow  fever 
was  known  to  exist;  and  I  have  my  doubts  whether  even  then  they 
would  generate  sufficient  j)oison  to  inaugurate  an  epidemic. 

I  think  it  probable  that  albumin  is  not  discovered  in  the  urine 
sometimes  in  mild  cases  of  yellow  fever  because  the  tests  are  not  care- 
fully ap})lied.  Dr.  Guiteras  tells  ns  that  in  his  Florida  experience, 
during  the  same  epidemic  of  which  Dr.  Wall  writes,  he  always  found 
albumin,  and  frequently  on  the  second  day.     He  used  Heller's  test. 

THE  TREATMENT  OF  THE  MALIGNANT  FORM. 
In  the  malignant  form  of  yellow  fever  all  treatment  is  found  to  be 
unavailing  and  impotent.  The  vital  energies  are  overwhelmed  from 
the  beginning  of  the  attack.  There  is  a  sudden  invasion  })y  the  fever, 
with  or  without  severe  chill,  with  intense  pain  in  the  head  and  eyeballs, 
accompanied  by  sickness  and  vomiting.  Sometimes  the  fever  is  ushered 
in  by  convulsions  or  apoplectic  stupor  or  outrageous  delirium.  The 
whole  appearance  is  ghastly,  and  there  is  a  faint  nauseous  odor  from  the 
body.  The  skin  becomes  rapidly  yellow,  and  then  bronzed  or  mottled 
by  ecchymotic  effusions  of  blood,  and  at  the  same  time  so  torpid  as  to 
be  insensible  to  the  stimulation  of  blisters  and  sinapisms.  The  conjunc- 
tivjB  become  intensely  yellow,  and  the  conjunctival  veins  turgid  with 
blood,  and  the  face  becomes  swollen  and  discolored  like  that  of  a  man 
after  a  long  debauch.  The  stomach  becomes  greatly  distressed,  with 
eructations  or  explosions  of  flatus,  and  black  vomit  rapidly  supervenes, 
together  with  black,  watery,  shreddy  stools.  Haemorrhages  are  com- 
mon from  the  natural  outlets  or  into  the  connective  tissue  beneath  the 
skin  or  amongst  the  muscles.  And,  finally,  death  comes  mercifully  to 
end  the  terrible  struggle — most  usually  on  the  third  or  fourth  day, 
but  sometimes  before  the  expiration  of  the  first  day. 

Leading  Indications  for  the  Treatment  of  Yellow  Fever. 

In  arranging  a  theoretical  basis  upon  which  to  formulate  a  plan  for 
the  treatment  of  yellow  fever,  it  is  important  to  take  into  account  the 
leading  indications  furnished  by  the  clinical  history  of  the  disease.  I 
have  endeavored  to  express  these  indications  compendiously  in  the  sub- 
joined propositions  : 

(1)  Yellowy  fever  is  a  specific  fever.  It  is  caused  by  the  pathogenic 
action  on  the  human  organism  of  a  specific  poison,  wdiich  is  probably  a 
ptomaine  or  a  toxalbumin  generated  by  a  specific  germ  or  microbe — 
bacterium  or  bacillus.  Both  the  yellow-fever  poison  and  the  microbe 
which  generates  it  have  up  to  this  time  escaped  scientific  demonstration. 
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But  we  postulate  the  microbe  because  it  is  certain  that  with  the  concur- 
rence of  favorable  conditions  the  poison  is  rapidly  multiplied  and 
increased,  and  this  necessarily  presupposes  the  agency  of  a  living 
organism.  And  we  postulate  the  ptomaine  because,  in  regard  to  its 
propagation  in  space  and  time,  and  in  regard  to  its  genesis  and  evolu- 
tion in  individual  patients,  yellow  fever  is  strictly  analogous  to  other 
specific  fevers  which  are  known  to  be  produce<l  l\v  germ-generate<l 
ptomaines,  and  because,  indeed,  all  pathogenic  microbes  are  pathogenic 
only  through  the  agency  of  the  pathogenic  ptomaines.  It  is  commonly 
believed  that  the  yellow-fever  microbe  finds  its  favorite  habitat  some- 
where within  the  human  organism — that  within  that  habitat  it  fee<ls 
and  grows  and  multiplies  its  generations,  and  there  in  the  processes  of 
its  growth  and  reproduction  elaborates  the  deadly  yellow-fever  pto- 
maine. Accepting  this  hypothesis,  it  is  easy  to  see  that  the  treatment 
of  yellow  fever  would  be  easy  if  our  materia  medica  afforded  agents 
competent  to  destroy  the  yellow-fever  microbes  within  the  organism, 
to  neutralize  the  ptomaine  within  the  organism,  or  to  eliminate  the 
microbe  or  the  ptomaine,  either  or  both,  from  the  organism.  Unfor- 
tunately, however,  we  have  no  such  therapeutic  agents,  and  we  must 
treat  the  patient  instead  of  the  microbe  or  the  ])tomaine.  ^^e  have 
a  large  number  of  specific  fevers,  and  it  is  a  remarkable  fact  that  not 
a  single  one  of  them  is  amenable  to  specific  treatment,  unless  we  make 
an  exception  in  regard  to  rpiinine  in  the  treatment  of  the  malarial 
fevers ;  and  this  is  probably  not  a  genuine  exception. 

(2)  Yellow  fever,  like  all  other  specific  fevers,  runs  a  specific  course, 
and  is  characterized  by  a  specific  symptomatology  and  a  specific  con- 
course of  pathological  lesions.  It  cannot  be  abortetl  in  its  initial 
stages ;  it  cannot  be  cut  short  at  any  period  of  its  evolution.  It  sub- 
sides only  when  the  period  of  immunity  is  reached,  and  when  the 
patient  is  no  longer  susceptible  to  the  pathogenic  influence  of  the  pro- 
ducing poison.  The  cause  of  this  immunity  we  do  not  know,  but  it  is 
a  very  remarkable  and  a  very  beneficent  coneomitant  (»f  all  the  specific 
fevers.  If  the  patient  reaches  the  period  of  imnuuiity  before  the  vital 
organs  have  sufiered  some  mortal  injury,  he  recovers,  and  the  conva- 
lescence is  usually  rapid.  If  the  mortal  injury  comes  before  the 
exhaustion  of  susceptii)ility,  the  patient  dies.  In  the  treatment  of 
yellow  fever  it  is  the  office  of  the  wise  and  skilful  physician  to  guide 
the  patient  with  all  possible  care  through  the  multiform  and  nuiltitu- 
dinous  dangers  that  encompass  the  road  he  has  to  travel,  and  every 
rational  method  of  treatment  under  such  conditions  must  of  necessity 
be  to  a   large  degree  expectant  and  symptomatic. 

(3)  Yellow  fever  is  a  fever  of  ]>rofoundly  atlynamic  type,  with 
lethargy  and  torpor  and  debility  of  all  the  tissues  and  organs  of  the 
suffering  bod  v.     In  the  more  malignant  eases  the  functions  that  resist 
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death  and  all  the  vital  ciicrgios  of  tlir  patinit  ai'c  in  a  few  davs  ovor- 
wJK'lrnt'd  and  annihilated.  In  less  severe  eases  the  adynamic  tendenev 
eonstitntes  one  of  the  reinarkahle  oharaeteristies  of  the  malady.  Kvcn 
in  the  mildest  cases  this  adynamic  tendency  is  discoverable;  and  in  the 
treatment  (»f  this  fever,  therefore,  all  depressintr  and  powerfully  per- 
tnrl)ative  remedies  are  to  be  avoided,  and  assiduous  care  must  be 
exercised  to  conserve  and  sustain  the  vital  energies  of  the  patient. 

(4")  The  de[)ressing  and  sedative  influence  of  the  j)oison  shows  itself 
prominently  in  the  course  of  the  temperature,  which  frequently  reaches 
its  highest  point  within  a  few  hours  after  the  beginning  of  the  attack, 
Avhich  in  an  immense  majority  of  the  cases  reaches  its  highest  jioint 
before  the  end  of  the  first  day,  and  in  which  the  thermometric  maxi- 
mum is  rarely  delayed  until  the  third  day.  This  maximum  once 
reached,  the  tendency  of  the  temperature  is  to  decline  steadily  and  day 
bv  dav  until  it  reaches  or  falls  below  the  normal  thermometric  deg-ree. 
Aside  from  the  daily  morning  and  evening  perturbations,  which  are 
less  marked  than  in  most  other  fevers,  there  is  never  a  second  rise 
of  fever,  unless  it  is  caused  by  some  intercurrent  inflammation  or 
other  intercurrent  cause.  This  natural  tendency  toward  defervescence 
is  not  to  be  forgotten  in  discussing  the  propriety  of  administering 
antipyretic  drugs. 

(5)  The  depressing  and  sedative  influence  of  the  yellow-fever  poison 
shows  itself  still  more  notably  in  the  course  of  the  pulse,  which  invari- 
ablv  reaches  its  maximum  in  a  few  hours  after  the  beginnino;  of  the 
attack,  and  then  declines  steadily  until  it  reaches  the  normal  frequency, 
or,  as  is  still  more  frequently  the  case,  until  it  falls  considerably  below 
the  normal  even  in  cases  that  recover.  This  abnormally  slow  pulse 
often  continues  for  several  days,  and  sometimes  for  weeks,  after  the 
establishment  of  convalescence.  Sometimes  shortly  before  the  termi- 
nation of  fatal  cases  some  intercurrent  complication  may  occasion  a 
second  rise  of  the  pulse,  and  this  without  any  recrudescence  of  the 
febrile  temperature.  The  pulse  is  not  only  slow,  but  it  is  also  want- 
ing in  force  and  tension,  and  in  malignant  cases  assumes  a  gaseous 
character,  as  if  the  arteries  were  filled  with  air  instead  of  blood. 
The  indications  of  treatment  furnished  by  the  pulse  suggest  the 
administration  of  restoratives,  tonics,  and  stimulants,  and  that 
arterial  sedatives  should  be  used  only  in  exceptional  cases,  and  with 
great  caution  if  they  are  used  at  all. 

(6)  Yellow  fever  is  not  in  any  decided  way  an  inflammatory  disease, 
although  intercurrent  inflammation,  internal  or  external,  may  enter 
as  a  complicating  factor  in  some  cases.  Inflammations  of  internal 
organs  mav  be  attended  with  considerable  danger.  The  danger  from 
inflammations  of  external  organs  is  much  less.  In  uncomplicated 
yellow  fever,  therefore,  antiphlogistic  treatment  is  contraindicated. 
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(7)  While  yellow  fever  is  not  characterized  by  the  active  and  massive 
congestions  so  common  in  the  malarial  fevers,  nevertheless  capillary 
congestion  or  hypersemia  or  blood-stasis  of  a  passive  kind  is  one  of 
the  most  remarkal)le  features  of  its  pathology.  This  hyperjemia  is  lo 
be  observed  in  the  capillary  vessels  of  the  skin  and  oi'  tlie  mucous 
membrane,  and  in  the  brain  and  the  kidneys.  It  is  due  to  the  debilitv 
of  the  heart,  which  no  longer  drives  the  blood  through  the  arteries  with 
its  accustomed  energy  ;  to  the  want  of  elasticity  and  resiliency  in  the 
ai'terial  tunics ;  and  to  the  fatty  degeneration  ot  the  epithelium  lining 
the  capillaries,  which  gives  rise  to  numerous  infarctions  and  ecdivmoses. 
We  know  of  no  treatment  which  has  the  power  to  relieve  tliese  passive 
hyperaemias.  Such  relief,  indeed,  could  be  found  only  in  the  restora- 
tion of  the  vital  energy  of  the  heart  and  in  the  re-estal)lishment  of 
the  contractility  and  elasticity  of  the  arterial  tunics.  In  the  mean 
time,  the  energetic  and  revulsive  treatment  found  to  be  useful  in 
malarial  congestions  has  not  been  found  admissible  in  yellow  fever. 

(8)  In  malignant  yellow  fever  there  is  extensive  disorganization  of 
the  corpuscular  elements  of  the  blood.  Without  going  into  details, 
there  is  good  reason  to  believe  that  many  of  the  white  corpuscles 
undergo  fatty  degeneration ;  and  it  is  certain  that  the  red  corpuscles 
part  with  their  coloring  matter  freely,  the  disengaged  haemoglobin  giv- 
ing the  saffron  hue  to  the  skin  and  other  tissues.  It  is  also  worthy  of 
notice  in  this  connection  that  in  malignant  cases  of  yellow  fever  the 
blood  does  not  coagulate  or  coagulates  very  imperfectly.  It  cannot  be 
doubted  that  in  milder  cases  the  same  destructive  agencies  are  at  work  for 
the  degradation  and  disorganization  of  the  blood,  and  with  results  sim- 
ilar in  kind,  but  less  in  degree.  From  such  considerations  as  these  it 
follows  that  remedies  whicli  contribute  to  the  preservation  and  im- 
})r()vement  of  the  blood  would  seem  to  be  indicated  in  the  treatment  of 
yellow  fever.  And,  indeed,  such  remedies  have  been  extensively  used 
in  yellow  fever,  but  for  the  most  j)art  with  very  moderate  success. 

(9)  Along  with  this  characteristic  depravity  of  the  blood,  yellow- 
fever  exhibits  an  unexampled  range  of  htemorrhages.  We  have  haMn- 
orrhages  from  all  the  mucous  membranes — from  the  mouth,  the  noso, 
the  stomach,  the  bowels,  and  the  uterus — and  from  blisters  and  abra- 
sions of  the  skin.  Doubtless  these  haemorrhages  are  due  to  two  causes — 
first,  to  the  fluid  and  disorganized  condition  of  the  blood  itself,  and  siv- 
ondly,  to  the  want  of  vital  tonicity  in  the  walls  of  the  capillary  bliHHl- 
vessels,  with  the  ca})illarv  stasis  thence  resulting.  For  the  arrest  of 
these  luemorrhages,  and  for  the  correction  of  this  haMuorrhagic  diath- 
esis, iron,  ergot,  and  the  mineral  and  vegetable  acids  and  astringents 
have  been  employed. 

(10)  The  pathological  aberrations  oi'  the  liver  in  yellow  fever  are 
quite  marked.     In  fatal  cases  there  is  always  found  to  a  greater  or  less 
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extent  liitlN-  (loi;'('iu'rati()n  (•("  (lie  li('[Kitic  cells  and  ea[>illarios.  In  a(l<li- 
ticm  to  the  I'at  due  tit  local  dogonerativc  chanfres,  there  is  usually  found 
a  nuicii  larm'i-  amount  of  t'at  ^Xxw  to  the  infiltration  of  fat  ahsorhed  from 
the  hlood  cireulatinti;  thi'ouiih  the  |)ortal  system  of  blood-vessels.  The 
presence  of  so  uiueli  fat  in  the  liver  gives  to  it  that  characteristic  color 
which  has  hecn  likened  to  hoxwood,  to  new  leather,  and  to  c<(fe  cm  lad 
At  the  same  time,  the  proper  functions  of  the  organ  are  either  entirely 
suspended  or  largely  diminished ;  and  this  is  specially  true  of  the  secre- 
tion of  hile  and  the  construction  of  urea.  It  is  natural  to  suppose  that, 
in  conse(|uenee  of  this  disability  of  the  liver  to  discharge  its  usual 
functions  with  efficiency,  the  products  of  the  retrograde  metamorpho- 
sis of  the  tissues  accumulate  in  the  organism,  and  so  bring  about  a  con- 
dition similar  to  that  commonly  known  as  urtemia.  In  the  mean  time, 
there  are  in  the  liver  no  evidences  of  antecedent  inflammation  to  account 
for  the  remarkable  pathological  changes  that  are  present.  The  admin- 
istration of  mercury  and  other  cholagogue  medicines  has  not  been  found 
to  influence  materially  this  condition  of  the  liver.  In  the  mean  time, 
one  of  the  most  notable  things  connected  with  the  clinical  history  of 
yellow  fever  is  the  ease  and  rapidity  wnth  which  this  organ,  so 
remarkably  affected,  returns  during  a  short  convalescence  to  its 
original  integrity. 

(11)  Next  to  those  found  in  the  liver,  the  most  liotable  pathological 
lesions  of  yellow  fever  are  found  in  the  kidneys.  Here  we  have  fatty 
degeneration  of  the  epithelial  cells  lining  the  uriniferous  tubules,  and 
at  the  same  time  more  or  less  fatty  degeneration  of  the  renal  paren- 
chyma. Pari  passu  with  the  progress  of  these  degenerative  changes 
there  is  a  continually  increasing  percentage  of  albumin  in  the  urine, 
with  a  continually  diminishing  quantity  of  urine,  which  in  many  fatal 
cases  goes  on  to  complete  suppression.  Scanty  urine  with  a  large  per- 
centage of  albumin  is  always  a  sym])tom  of  ominous  import.  Com- 
plete suppression  of  urine  is  always  fatal.  When  the  kidneys  become 
seriously  involved  the  usual  diuretic  remedies  seem  to  have  very  slight 
power  to  restore  their  functional  activity.  And  yet  during  convales- 
cence the  kidneys  regain  their  })hysiological  integrity  as  rapidly  as  in 
the  albuminuria  of  pregnant  women  after  parturition. 

(12)  The  gastric  mucous  membrane  is  not  inflamed  in  yellow-  fever, 
nor  is  it  congested  excej)t  in  patches  here  and  there.  Such  congestion 
as  there  is,  is  entirely  passive,  and  is  perhaps  partly  due  to  obstruction 
of  the  portal  circulation.  Briefly,  the  pathological  changes  found  in 
the  stomach  post-mortem  do  not  account  for  the  embarrassment  and 
distress  which  it  exhibits  during  the  progress  of  a  severe  case  of  yel low- 
fever.  There  is  a  feeling  of  weight  and  humming  and  general  discom- 
fort, with  nausea  and  intolerance  of  pressure,  which  we  can  only  vaguely 
ascribe  to  some  abnormal  condition  of  the  gastric  ganglia  and  the  gas- 
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trie  nerves.  Tlie  welfare  of  tlie  patient  is  very  largely  dependent  on 
the  physiological  integrity  of  this  organ,  and  hence  it  needs  to  he  man- 
aged with  very  wise  discretion.  It  must  not  he  overtaxed  with  either 
food  or  medicine,  and  whatever  complaints  it  utters,  whether  in  the 
way  of  craving  or  of  pn^test,  must  receive  prompt  attention. 

(13)  The  bowels  in  yellow  fever  are  not  usually,  in  any  proper 
sense  of  the  word,  constipated.  They  are  simply  letliargic,  tor])id, 
sluggish,  like  so  many  other  organs  in  this  disease,  and  yield  jjromptly 
to  gentle  purgative  stimulation.  It  has  been  strongly  suspected  of 
late  years  that  the  yellow-fever  microbe  has  its  haljitat  in  the  bowels 
of  the  yellow-fever  patient,  and  that  it  generates  there  the  ptomaine 
which  is  subsequently  absorbed  into  the  blood  with  such  terril)le 
results  to  the  whole  organism — -just  as  a  similar  genesis  is  ascribed  to 
typhoid  fever.  In  harmony  with  this  hypothesis,  purgatives,  and 
especially  hydragogue  purgatives,  to  wash  out  and  expel  the  offending 
microbes,  would  seem  to  be  important  agents  in  the  treatment  of  this 
malady.  But  experience  does  not  seem  to  favor  their  frequent  or  pro- 
tracted use  in  either  typhoid  fever  or  yellow  fever. 

(14)  The  functions  of  the  brain  and  the  nervous  system  generally, 
especially  the  functions  of  the  great  sympathetic,  are  all  profoundly 
depressed  by  the  influence  of  the  yellow-fever  poison.  In  many  fatal 
cases  evidence  is  found  of  intense  hyperemia  of  the  pia  mater  cerebral  is 
and  of  the  substance  of  the  brain  itself,  with  fatty  degeneration  of  the 
capillaries,  infarctions,  and  small  ccchymoses.  These  conditions  also 
obtain  in  the  medulla  oblongata  and  in  the  lumbar  portion  of  the 
spinal  cord — not  in  the  cervical  and  dorsal  portions  of  the  cord.  In 
these  lesions  we  have  a  large  part  of  the  explanation  of  the  headaches, 
neuralgias,  insomnias,  and  deliriums  which  are  so  common  in  many  of 
the  severer  cases  during  life.  The  involvement  of  the  great  sympa- 
thetic is  shown  by  the  marked  lethargy  of  all  the  organic  functions, 
by  the  tendency  to  cardiac  debility,  by  the  sighing  respiration,  and  l)y 
the  gastric  irrital)ility,  anorexia,  and  discomfort.  It  is  consetiucntly  a 
fundamental  })rinciple  in  the  treatment  of  yellow  fever  that  the  nervous 
energy  of  the  patient  must  be  sustained  in  every  possible  May — by  per- 
fect rest  of  lx)dy  and  mind  ;  by  such  nerve  tonics  and  stimulants, 
judiciously  administered,  as  may  seem  best  adapttxl  to  the  sjunial 
exigencies  of  special  cases  ;  and,  after  the  subsidence  oi'  the  primary 
fever,  by  such  easily-digested  foods  as  the  cnfcebkxl  stomach  is  able  to 
manage  and  the  enfeebled  organism  to  assimilate. 

(15)  The  skin  in  yellow  fever  is  usually  n'lax«'d.  and  I  know  of  no 
other  disease  in  which  pers|)iration  is  so  easily  intlueed  and  maintainetl, 
especially  during  the  stage  ol'  the  primary  fever.  Sweating  in  yellow 
fever  is  never  a  eritii'al  symptom,  as  it  nearly  always  is  in  malarial 
fevers.     Prol'uselv  excreted,  as   it   otU'u   is,  and  standing  in  beads  or 
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drops  on  the  hot  skin,  evaporation  goes  on  freely,  l)ut  seems  to  exert 
verv  little  inflnence  in  eooling  the  surfaee  of  the  patient  or  in  redueiug 
the  systeiuie  fei)rile  temperature,  as  determined  by  the  thermometer  in 
the  mouth  or  in  the  axilla;  and  tlic  iiiuist  skin  often  imparts  a  peeu- 
liarly  hot  and  pun*;ent  sensation  to  the  hand  laid  upon  it.  The  reaction 
of  the  sweat  to  test-paper  is  aeid.  In  a  few  exceptional  cases  the  sweat 
is  cold,  colliquative,  very  profuse,  and  very  persistent.  I  have  known 
it  to  be  so  profuse  as  not  only  to  wet  the  clothing  and  bedding  of  tlie 
j)atient,  but  to  soak  through  a  thick  mattress  and  drop  down  in  little 
puddles  on  the  floor  under  the  bed.  Such  cases  always  die  in  a  few  days. 
This  spontaneous  tendency  of  yellow-fever  patients  to  sweat  has  seemed 
to  many  a  natural  indication  that  ought  not  to  be  disregarded,  and  has 
suo-crested  sweatino;  as  a  means  of  cure.  With  this  intention  use  has 
been  made  of  hot  foot-baths,  hot  drinks,  close  rooms,  and  abundant 
covering  with  blankets.  It  is  argued  in  favor  of  this  treatment  that 
the  skin  in  this  way  is  made  to  a  considerable  extent  to  assume 
the  depurating  functions  of  the  kidneys,  so  that  the  kidneys  in 
the  mean  time  are  relieved  of  a  considerable  part  of  the  labor  that 
would  otherwise  be  imposed  upon  them,  and  are  thus  less  liable 
to  break  down  from  overwork.  It  is  in  accordance  also  with  this 
view  that  by  a  few  physicians  the  use  of  jaborandi  and  pilocarpine 
has  been  advocated  in  the  treatment  of  this  disease.  I  know  of  no 
statistics  of  cases  that  support  the  superior  efficacy  of  the  sweating 
treatment,  and  it  is  now  very  generally  abandoned.  Neither  do  I 
know  to  what  extent  the  products  of  the  retrograde  metamorphosis  of 
the  tissues  may  be  excreted  by  the  process  of  perspiration  ;  but  I  suspect 
that  the  amount  of  depuration  thus  obtained  is  not  very  great. 

The  yellow  discoloration  of  the  skin  is  a  notable  symptom  in  this 
disease,  and  has  given  it  the  name  by  which  it  is  most  commonly 
known  in  half  a  dozen  languages.  This  discoloration  is  a  true  hsema- 
togenous  jaundice,  and  is  owing  to  the  diffusion  of  the  coloring  matter 
of  the  blood.  It  is  not  confined  to  the  skin,  but  extends  to  all  the  tis- 
sues of  the  body,  especially,  after  the  skin,  to  the  mucous  membranes 
and  to  the  accumulations  of  fat  wherever  found.  But  it  is  to  be  borne 
in  mind  that  in  the  ma.iority  of  the  cases  that  recover  this  yellow  dis- 
coloration does  not  present  itself  at  all,  or  only  to  a  very  slight  degree. 
It  is  apt  to  show  itself  in  severe  and  protracted  cases,  Nevertheless,  a 
considerable  number  of  cases  reach  a  fatal  termination  without  any 
exhibition  of  the  characteristic  color  ;  but  such  cases  turn  yellow  very 
rapidly  after  death,  so  that  all  yelloM^-fever  cadavers  are  yellow. 

(16)  The  vomiting  in  yellow  fever  requires  some  mention.  If 
vomiting  occurs  at  the  beginning  of  an  attack,  either  spontaneously  or 
as  the  result  of  an. emetic,  the  vomited  matters  may  occasionally  con- 
tain bile,  but  this  is  bv  no  means  the  rule.     Usuallv  the  vomit  at  this 
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stage  contains  only  the  fluids  and  solids  recently  taken  into  the  stomach. 
Later  on,  in  the  stage  of  calm  or  of  secondary  fever  in  protracted  and 
dangerous  cases,  a  different  sort  of  vomiting  may  occur.  Besides  the 
ingested  fluids,  a  clear,  thin,  mucous  fluid  may  be  thrown  up,  in  which 
float  a  few  darkish-colored  shreds  of  epithelium.  This  is  known  as 
white  vomit,  and  the  included  shreds  have  been  likened  to  Vjees'  wings 
or  spiders'  webs.  This  white  vomit  is  the  precursor  of  the  dreaded 
black  vomit,  but  the  black  vomit  may  come  without  any  such  fore- 
runner. It  is  thrown  up,  this  terrible  black  vomit,  without  any  strain- 
ing or  aj^parent  effort,  and  often  with  such  force  that  it  is  projected  to 
the  foot  of  the  bed  or  against  a  low  ceiling.  It  is  composed  of  dis- 
organized blood-corpuscles,  the  coloring  matter  of  the  blood,  the  acids 
of  the  stomach,  and  watery  fluid.  Upon  being  allowed  to  stand  for  a 
little  while  in  the  receiving  vessel,  it  separates  into  two  parts — a  dark 
granular  matter,  like  coffee-grounds,  which  sinks  to  the  bottom,  and  a 
clear  acid,  supernatant  watery  fluid.  The  amount  thrown  up  is  of^en 
very  considerable,  and  it  has  been  picturesquely  said  that  along  with 
this  so-called  gastric  haemorrhage  flows  away  the  life  of  the  patient. 
It  is  certainly  an  unfavorable  and  very  dangerous  symptom.  A  few 
adults  and  a  considerable  number  of  children  have  black  vomit  and 
recover;  but,  as  a  rule,  it  is  the  harbinger  of  death.  In  the  mean 
time,  it  must  be  seriously  doubted  if  the  amount  of  blood  lost  in  this 
way  is  of  sufficient  quantity  to  account  for  the  fatal  result  that  follows. 
The  more  probable  explanation  is,  that  the  black  vomit  is  symptomatic 
of  such  a  condition  of  the  blood,  and  of  such  lesions  of  the  kidneys  and 
the  liver,  as  make  recovery  almost  impossible.  The  mere  act  of  emesis 
is  of  no  great  consequence,  and  after  the  materials  composing  the  black 
vomit  have  once  found  their  way  into  the  stomach,  their  speetly  ejection 
is  perhaps  beneficial.  The  first  effect  of  the  emesis  is  at  any  rate  a 
decided  feeling  of  relief.  There  are  fatal  cases  of  yellow  fever  without 
the  appearance  of  black  vomit ;  in  some  epidemics  there  are  a  go<xl 
many  such  cases.  But  I  have  never  seen  a  post-mortem  examination 
without  finding  more  or  less  black  vomit  in  the  stomach.  T  have  <ocu 
the  vomit  when  first  thrown  up  of  a  bright  jMiik  color,  but  it  soon 
turned  black. 

(17)  The  leading  pathological  lesions  found  af\er  death  in  yellow- 
fever  cadavers,  as  has  been  already  indicated,  are  lesions  of  the  liver, 
the  kidneys,  the  brain,  the  sympathetic  ganglia,  and  the  st(»mach  ;  and 
the  lesions  of  the  stomach  are  much  less  prominent  than  the  great  dis- 
tress of  that  organ  during  the  progress  of  the  disease  would  lead  us  to 
expect.  It  is  worthy  of  remark  that  all  these  organic  lesions  are  asso- 
ciated witli  fatty  degeneration.  IndtH'd.  aciuc  fatty  (Icgcncration  is  the 
cardinal  fact  in  the  |>athology  of  y(>llow  fever — fatty  degeneration  of 
the  secretory  cells  of  the  liver,  fatty  degeneration  of  the  epithelium  of 
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the  tubules  of  thr  kidneys,  fatty  (Icixciicration  nf  tlic  ganglions  of  tlie 
great  sympathetic  nerve,  fatty  (U'geueration  of  the  ej)itheliuin  of  the 
eapiUaiy  blood-vessels,  and  fatty  degeneration,  in  a  lesser  degree,  (jf 
the  muscular  fibres  of  the  heart  and  other  organs.  In  the  mean  time, 
the  lungs,  the  sj)Ieen,  and  the  bowels  show  comparatively  little  evidence 
of"  jnithological  aberration. 

(18)  The  chemical  phenomena  of  yellow  fever  have  not  been  ade- 
(juately  investigated.  We  know  that  notwithstanding  the  diminished 
excretion  of  urea  and  uric  acid  there  is  no  accumulation  of  these  com- 
pounds in  the  blood.  We  know  that  there  is  no  accumulation  in  the 
blood  of  bile  or  of  cholesterin.  We  know  that  there  exists  a  strong 
tendency  in  the  disease  toward  the  establishment  of  an  acid  diathesis ; 
but  of  the  acid  or  acids  concerned  we  know  very  little.  No  researches 
have  been  made  with  a  view  to  the  discover^'  of  the  yellow-fever 
ptomaines.  Indeed,  how  such  a  research  would  be  projected  is  not 
very  evident. 


CEREBROSPINAL  FEVER  (CEREBRO- 
SPINAL MENINGITIS). 


By  J.  C.  WILSON,  M.  D. 


The  preseut  article  includes  the  treatment  of  so-called  idiopathic 
cerebro-spinal  fever  both  in  its  epidemic  and  its  sporadic  form.  The 
treatment  of  tubercular  meningitis,  lepto-meningitis  as  a  sequel  of  the 
infectious  diseases,  the  meningitis  of  alcoholism,  syphilis,  sun-stroke, 
that  resulting  from  the  extension  of  middle-ear  disease,  and  that  from 
traumatism,  does  not  properly  fall  within  its  scope. 

The  etiology  of  cerebro-spinal  fever  remains  involved  in  obscurity. 
The  recent  discovery  of  a  bacterium  in  the  purulent  exudation  of  the 
meninges  (Friinkel,  Foa,  Weichselbaum,  Prudden),  the  morphological, 
biological,  and  pathogenic  characters  of  which  establish  its  identity 
with  the  Diplococcus  pneumoniae  of  Friinkel  and  Weichselbaum,  is,  a- 
regards  our  knowledge  of  the  ])athology  of  the  disease,  a  step  in  advance, 
but  it  in  no  way  aids  us  in  the  matter  of  therapeutics.  The  treat- 
ment of  this  disease  therefore  still  remains  empirical  and  sympto- 
matic. 

Prophylaxis. 

This,  as  all  epidemic  diseases,  usually  assumes  its  worst  form  and 
claims  the  greatest  number  of  victims  where  antihygienic  conditions 
most  abound.  At  times  of  epidemic,  prophylactic  measures  include  tin- 
])urili('ation  and  disinfection  of  houses  and  localities  and  attention  to 
personal  hygiene.  The  thorough  cleansing  of  streets  and  dwelling- 
])laees,  close  attention  to  the  condition  of  the  drainage  and  the  proper 
disposition  of  the  sewage,  prompt  removal  of  aeeunudations  of  refu>r 
matter,  and  the  avoidance  of  overcrowding  are  measures  which  should 
be  at  once  instituted  in  the  hope  of  diminishing  the  severity  and 
mortality  of  the  disease. 

The  evidence  that  the  fever-poison  in  some  in.^tances  spreads  among 
the  different  members  of  a  household,  either  from  the  individual  first 
attacked  or  by  way  of  his  personal  etl'eets,  or  in  consequence  of  .some 
unknown  favoring  condition  of  the  surroundings,  rendei's  it  advisal>le 
that,  where  jiracticable,  the  dwellings  in  which  the  di.sea.se  has  made  its 
api>earance  should  be  abandoneil  until  after  the  clo.se  of  the  epidemic 
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(Zicmsseii).  It  is  rcconi mended  tliat  all  linen  and  other  articles  used 
by  the  patients  shonld  be  earefidly  disinfected  or  bnrned. 

The  nse  of  plain  and  wholesofiie  food,  the  avoidance  of  niuisual 
fatijiiie,  both  bodily  and  mental,  and  of  excesses  of  every  kind,  are 
important.  Moderate  exercise,  (piiet,  and  regular  living  may  afford 
some,  but  by  no  means  complete,  security  during  the  e})idemic. 

Nervous  persons  anil  those  in  feeble  health  should,  when  possible, 
leave  an  infected  district  upon  the  outbreak  of  the  disease. 

Treatment. 

No  one  who  has  carefully  studied  the  records  of  this  remarkalik 
disease,  or  has  had  the  opportunity  of  observing  it  upon  an  extensive 
scale,  can  fail  to  be  impressed  by  the  diversity  of  its  manifestations. 
It  has  been  well  called  a  chameleon-like  disease  (Stille).  It  cannot  be 
a  matter  of  surprise,  then,  that  the  treatment  of  the  disease  has  been 
almost  as  various  as  its  forms.  In  diiferent  epidemics  and  at  diiferent 
j)eriods  divergent  and  even  opposite  methods  of  treatment  have  been 
adopted.  A  vigorous  supporting  plan  has  been  pursued  by  those  to 
whom  the  disease  has  presented  from  the  onset  in  an  extreme  degree 
the  symptoms  of  depression  ;  again,  the  urgent  symptoms  of  an  intense 
inflammatory  process  localized  in  the  membranes  of  the  brain  and  spinal 
€ord,  and  passing  over  to  the  subjacent  nervous  matter,  have  seemed  to 
indicate  the  energetic  use  of  depletory  and  other  antiphlogistic  remedies  ; 
while  the  unsatisfactory  results  of  both  these  plans,  and  our  want  of 
precise  knowledge  in  regard  to  the  etiology  of  the  disease,  have  in 
other  quarters  led  to  the  adoption  of  a  modified  expectant  plan  of  treat- 
ment in  which  a  careful  regimen  and  efforts  to  combat  the  symptoms 
as  they  arise  play  the  chief  part. 

Attempts  to  deduce  from  statistics  conclusions  in  regard  to  the  com- 
parative value  of  different  modes  of  treatment  in  an  epidemic  disease 
in  wdiich  the  mortality  ranges  between  30  and  75  per  cent,  must  yield 
unsatisfactory  if  not  fallacious  results.  It  is  not  only  impossible  to 
compare  the  results  of  treatment  in  different  epidemics,  but,  from  the 
€apricious  nature  of  this  affection  and  its  various  manifestations,  it  is 
even  impossible  to  compare  cases  in  the  same  epidemic,  or,  indeed,  to 
compare  the  cases  which  occur  during  the  rise,  the  maximum,  or  the 
decline  of  the  same  epidemic.  We  have  to  do  with  cases  of  this  fever 
to  which  the  term  "■  average  cases  "  may  be  aptly  applied,  as  qualifviug 
the  intensity  of  the  morbid  phenomena  and  the  rate  of  mortality  which 
attends  them,  which  yet  differ  among  themselves  by  as  many  shades  as 
there  can  be  various  combinations  of  the  infectious  or  blood-element 
and  the  local  inflammatory  element  which  jointly  underlie  its  manifes- 
tations. Cases  are  far  from  rare  in  which  the  attack  is  of  the  mildest 
form,  onlv  to  be  recognized  bv  the  lurid  light  of  the  outbreak  in  which 
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they  occur — cases  requiring  no  treatment,  sometimes  not  even  com- 
pelling the  subject  to  take  to  his  bed.  In  strong  and  terrible  contrast 
to  such  cases  are  those  in  which,  in  the  midst  of  health  while  at  his 
ordinary  occupation  or  on  awaking  from  sleep,  the  patient  is  over- 
whelmed by  the  iniection  as  by  an  avalanche,  and,  passing  rapidly 
from  agonizing  suffering  to  coma,  perishes  in  the  course  of  a  few  hours. 
Here  the  brevity  of  the  course  and  the  nature  of  the  lesions  alike  show 
the  powerlessness  of  our  efforts  to  control  the  attack.  Medicine,  with 
all  its  resources,  is  neither  adequate  to  combat  it  nor  responsible  for  its 
result.  As  Stille  has  said,  "The  first  symptoms  of  tlie  disease  are  the 
first  phenomena  of  death." 

We  are  driven,  then,  in  estimating  the  results  of  the  treatment,  to 
restrict  our  observations  to  the  effect  of  remedies  upon  the  individual 
patients,  the  immediate  influence  upon  their  symptoms,  Ixjth  sulijective 
and  objective,  and  the  permanence  of  that  influence. 

A  judicious  treatment  must  be  based  upon  the  broad  general  j)rin- 
ciples  of  therapeutics. 

The  room  should  be  darkened  and  all  noises  and  other  disturbing 
influences  avoided.  In  view  of  the  infectious  character  of  the  disease, 
its  rapidly  disintegrating  effect  upon  the  blood,  the  early  and  often 
alarming  debility  in  some  cases,  the  marked  depression  that  in  others 
follows  the  active  symptoms,  the  great  emaciation  and  the  tedious  c(»n- 
valescence,  measures  of  depletion  must  be  employed  with  the  greatest 
caution,  and  are  in  most  cases  wholly  contraindicated.  In  the  young, 
and  particularlv  in  children,  the  abstraction  of  even  small  (juantitios 
of  blood  is  liable  to  be  followed  by  alarming  symptoms  of  depression. 
Dr.  J.  Lewis  Smith  reports  a  case  in  which  the  application  of  a  leech 
to  each  temple  in  a  child  aged  four  years  was  followed  by  extreme  and 
almost  fatal  exhaustion.  General  bloodletting  is  in  no  case  admissible. 
It  is  to  be  borne  in  mind  that  the  pulse  is  almost  always,  even  from 
the  onset,  such  as  would  contraindicate  the  abstraction  of  blood,  and  if 
the  urgency  of  the  symptoms  of  the  local  inflanitnation  and  the  critical 
state  of  the  patient  seem  to  call  for  the  employment  t»f  energetic  meas- 
ures, the  clinical  history  of  the  disease  reminds  the  physician  that  a  no 
less  marked  depression  is  sjieedily  to  follow  and  calls  ibr  a  thoughtful 
regard  for  the  future.  Kvcn  in  the  stlu'uic  cases  cut  ciijts  to  the 
nape  of  the  neck  and  along  the  spine  are  to  be  employed  with 
caution.  Leeches  may  be  applied  to  the  temples  and  in  the  neigh- 
borhood of  the  mastoid  processes.  These  measures  aie  of  great  value 
in  mitiirating  the  headache  and  sjMual  jxiins  which  in  many  cases  are 
svm])toms  of  siu'h  terrible  significance. 

If  such  local  abstractions  of  blood  be  contraindicated  by  the  state  of 
the  ]>atient,  drv  cu]>jMng  may  be  employed  with  advantagt\ 

The  direct  application  of  cold  to  tlu'  head  and  spine  by  means  ot' icr, 
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snow,  or  a  freezing;  mixture  in  i  iil)l)(  r  hat^s  is  not  open  to  the  same  objec- 
tions as  bloodlcttino-,  and  at  tlie  same  time  is  often  attended  with  satis- 
factory results  as  regards  the  symptoms  of  inflammation.  If  the  bags 
cannot  be  procured,  a  bladder  filled  with  cracked  ice  mixed  witli  bran 
mav  be  substituted.  In  children  g:entle  cold  affusions  may  l)e  prac- 
tised. The  a])plication  of  cold  by  these  means  is  in  most  cases  followed 
by  very  marked  mitigation  of  the  pains,  and  often  by  quietude  or  sleep. 
It  should  be  continued  as  long  as  the  patient  deri\es  comfort  from  it, 
and  repeated  upon  the  return  of  the  symptoms.  Patients  frequently 
require  the  continuous  application  for  hours  at  a  time.  A  hot  mustard 
foot-bath,  or  a  general  hot  bath,  38°-39°  C.  (100.4°-102.2°  F.),  should 
be  emjiloyed  as  early  as  possible,  care  being  taken  that  the  strength  of 
the  patient  be  in  no  wise  taxed.  This  may  be  followed  by  gentle  fric- 
tions with  some  stimulating  liniment  or  with  oil  of  turpentine  if  the 
surface  be  cold  and  the  circulation  depressed.  A.  stimulating  enema 
may  at  the  same  time  be  administered.  The  patient  should  also  be 
covered  with  warmed  blaidcets  and  artificial  heat  applied  to  his  sides, 
thighs,  and  extremities.  In  all  cases  it  is  well,  while  using  the  cold  to 
the  head  and  spine,  to  counteract  its  depressing  effect  by  the  application 
of  moderate  heat  elsewhere.  This  may  be  accomplished  by  means  of 
hot  flannels,  bags  of  hot  sand  or  salt,  bottles  filled  with  hot  water,  or 
heated  billets  of  wood  well  wrapped  up.  At  the  same  time,  if  neces- 
sary, sinapisms  are  to  be  applied  to  the  extremities  and  the  pnecor- 
dium. 

Bartholow  holds  that  the  application  of  ice  to  the  head  and  spine 
mav  do  mischief  by  the  depression  of  the  circulation  which  it  causes. 
He  advises,  instead,  the  use  of  hot  water  applied  by  a  sponge  passed 
over  the  spine  every  two  or  three  hours.  The  best  modern  American 
authorities  agree  in  advising  the  continuous  use  of  external  heat,  to 
anticipate  and  counteract  the  early  depression  which  is  so  grave  an 
element  of  the  disease — a  practice  very  general  in  the  early  epidemics 
in  this  country,  but  for  a  long  time  strangely  overlooked  here  and 
altogether  neglected  abroad. 

Blisters  upon  the  occiput  and  upon  the  nape  of  the  neck  are  not 
only  to  be  advised  upon  theoretical  grounds,  but  they  are  of  great 
practical  value  in  relieving  pain  and  in  diminishing  delirium,  spasm, 
and  coma.     They  should  be  applied  early  in  the  course  of  the  disease. 

The  use  of  mercury,  except  at  the  onset  of  the  attack,  in  the  form 
of  a  dose  of  calomel  as  a  purgative,  is  to  be  discountenanced.  Xo 
single  drug  has  been  employed  to  a  greater  extent  than  mercury  in  the 
treatment  of  cerebro-spinal  fever,  but  almost  all  authorities  at  this  time 
regard  with  disfavor  the  emplovment  of  the  preparations  of  this  metal 
for  its  supposed  antiphlogistic  or  antiplastic  effect  or  its  absorbent  effect 
upon  the  exudation.     Among  German  writers,  Ziemssen,  however,  rec- 
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oniiiic'iKl.s  its  use  in  tlie  form  of  mercurial  ointuicnt  or  caloiiic-1  "  tor 
the  purpose  of  preventing  the  extension  of  the  meningeal  inflammation 
and  exudation."  He  emjdoy.s  free  inunetions  and  the  internal  use  of 
calomel  "  in  almost  every  case,"  but  admits  that  when  used  in  connec- 
tion with  other  remedies  it  is  difficuh  to  ascertain  its  share  in  the  com- 
mon elfect,  and  that  even  when  used  ahjue  its  efficacy  is  by  no  means 
clearly  estabh"shed. 

The  anti])yretic  treatment  by  cold  batiis  and  enormous  doses  of 
quinin(>,  as  practised  by  the  Germans  in  diseases  attended  by  pyrexia, 
can  rarely  be  necessary,  for  the  reason  that  in  most  cases  the  fever  is 
moderate,  and  in  those  cases  characterized  by  an  excessively  high  tem- 
perature the  fatal  event  is  due  to  other  causes  than  the  fever.  Quinine 
has  no  control  over  the  intermittent  variety  of  the  disease.  The  use 
of  (|iiiuinc  in  large  doses  at  the  very  beginning  of  the  disease  is  fav(»r- 
ably  spoken  of;  but  its  administration  in  the  later  jieriod,  when  the 
j)henomena  all  point  to  intracranial  exudation,  is  of  no  use,  and  liable 
to  prove  even  hurtful  except  in  small  doses  as  a  tonic  to  an  enfeebled 
system. 

The  statement  that  this  drug  has  appeared  to  abort  the  disease  in 
some  instances  is  not  I)orne  out  by  sufficient  evidence.  There  is  no 
abortive  treatment. 

Opium,  by  the  concurrent  testimony  of  all  observers,  holds  the 
highest  place  in  the  treatment  of  this  disease.  It  Avas  used  in 
America  in  the  early  jiart  of  the  present  century,  adopte<l  as  a  treat- 
ment in  France  at  a  later  period,  and  has  recently  found  favor  in  the 
eyes  of  the  physicians  of  Germany.  Ziemssen  says  of  morphine  that 
it  "  may  be  regarded  as  one  of  the  most  indispensable  remedies  in  the 
treatment  of  epidemic  meningitis." 

All  the  distressing  symptoms — the  headache  and  spinal  jiains,  rest- 
lessness, the  spasm,  the  hypeiwsthesia,  and  the  inal)ility  to  sleep — call 
for  the  administration  of  this  drug.  Our  knowledge  of  the  natinv  of 
the  lesions  also  suggests  its  use.  Opium  slows  the  heart  and  increases 
arterial  tension.  It  is  to  be  employed  at  the  earliest  moment  po>sible 
and  in  full  doses.  By  this  means  we  may  anticipate  the  oecurrence  of 
exudation  or  limit  it.  Experience  has  shown  that  a  remarkable  toler- 
ance for  this  drug  exists  in  most  cases  of  cerel)ro-spinal  fever.  Some 
of  the  older  ]>hysicians  gave  large  doses.  Strong  in  one  case  "gave 
sixty  drops  of  laudanmn  every  hour  till  half  a  (luidounee  was  takt'U. 
The  whole  of  it  was  retained,  antl  it  subdued  the  exeiteinent  and 
relieved  the  pain,  but  produe(>(l  no  sleepiness  or  other  apj)arent  eflect 
of  opium."  Others  among  the  early  American  writers  gave  eiiorniou- 
doses — \  ounce  of  th(>  tincture  oi-  frtim  80  to  (U)  grains  in  substance  in 
the  course  of  twelve  houi's  being  necessarv  to  control  the  urgent  symp- 
toms.    Such  cases  recovered.     (  liautlanl.  to  whom  Ilirsch  erroneously 
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ascribes  tlu'  (irst  advitcacy  (•!"  (lie  (t[»iiiiii  treatment,  gave  it  in  doses  of 
from  3  to  15  grains.  JJoiulin  freqnently  gave  7  to  15  grains  at  a  single 
close  at  the  eonmicncenient  of  the  attack,  and  afterward  1  to  2  grains 
every  half  hour.  As  soon  as  the  symptoms  abated  or  the  patient 
became  drowsy  the  dose  was  diminished.  Stille  gave  1  grain  every 
hour  in  very  severe  cases,  and  every  two  hours  in  moderately  severe 
cases,  without  narcotism  or  even  an  ap})roaeh  to  that  condition.  He 
adds  that  "  under  the  influence  of  the  medicine  the  pain  and  spasm 
subsided,  the  skin  grew  warmer  and  the  pulse  fuller,  and  the  entire 
condition  of  the  patient  more  hopeful." 

We  are  struck  with  the  correspondence  between  these  statements 
and  those  of  the  late  Alonzo  Clark  and  his  followers  in  regard  to  the 
treatment  of  puerperal  peritonitis  by  massive  doses  of  opium.  The 
remedy  must  be  given  for  its  effect,  and  the  quantity  necessary  is  to  be 
prescribed.  Its  greatest  usefulness  is  to  be  reached  only  by  its  admin- 
tration  early  in  the  course  of  the  disease.  After  the  symptoms  indic- 
ative of  effusion  appear,  it  must  be  given  in  smaller  doses  and  its 
utility  is  greatly  diminished.  It  is  among  the  most  notable  facts 
respecting  the  use  of  opium  in  this  disease  that  the  earh'  American 
physicians  did  not  hesitate  to  employ  it  when  coma  threatened — a 
condition  usually  thought  to  preclude  the  use  of  narcotics — and 
Strong  and  others  have  recorded  their  opinion  that  it  is  a  powerful 
agent  in  removing  such  comas  as  are  not  "  absolutely  irrecoverable." 

When  the  condition  of  the  patient  is  such  as  to  render  its  adminis- 
tration by  the  mouth  impracticable,  or  when  the  repeated  vomiting  pre- 
vents its  absorption,  the  opium  may  be  given  in  the  form  of  enemata 
or  suppositories,  or  one  of  the  morphine  salts  may  be  substituted  in  hypo- 
dermic injections.     The  latter  is  in  most  cases  the  best  plan  of  treatment. 

In  view  of  the  fact  that  children  are  peculiarly  susceptible  to  the 
action  of  this  drug,  the  dose  must  be  regulated  with  caution.  A  boy 
aged  six  years,  under  the  care  of  Dr.  J.  Lewis  Smith,  was  quieted  by 
the  subcutaneous  injection  of  ^  of  a  grain  of  morphine  sulphate. 

Ergot  and  belladonna  have  been  used  upon  theoretical  grounds,  on 
account  of  their  influence  in  diminishing  vascularity  of  the  nervous 
centres,  but  the  evidence  of  their  value  is  not  satisfactory.  Rosenthal 
urges  great  caution  in  the  administration  of  belladonna  and  in  the 
hypodermic  use  of  atropine. 

Cannabis  indica,  the  fluid  extract  of  gelsemium  (Bartholow),  zinc 
oxide,  large  doses  of  chloral  hydrate,  and  inhalations  of  chloroform 
have  been  employed  in  the  management  of  the  stage  of  excitement. 
Chloral  is  to  be  emphatically  condemned  in  the  treatment  of  a  disease 
attended  with  vomiting  so  continued  as  often  to  interfere  with  the 
assimilation  of  food,  and  characterized  by  a  tendency  to  extreme 
exhaustion ;    so  also    chloroform    inhalations,    when    from    the  outset 
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we  often  have  to  do  with  a  feel>lo  aiul  irn-iriihir  action  of  the  heart, 
showing  itself  in  extrciiK-  weakness  and  irregnhirity  of  the  pulse,  and 
a  tendency  to  syiKvjpe  upon  assuming:  the  upright  posture;  of  the  others 
it  may  be  said  that  they  are  useful  auxiliaries  to  treatment,  but  that  they 
do  not  in  severe  cases  constitute  an  efficient  medication. 

The  last  remark  holds  true  also  of  pota>^sium  bromide,  a  renKnly 
which  has,  however,  great  value  in  the  treatment  of  mild  cases  and  in 
the  treatment  of  children.  It  may  be  advantageously  combined  with 
opium  or  morphine 

In  cases  of  extreme  urgency  the  inhalation  of  S<juibl)'s  ether  may 
be  resorted  to  for  the  purpose  of  securing  temporary  relief  from  the 
torturing  ])ain,  the  jactitation,   and  the  spasm. 

Veratrum  viride  and  aconite  have  been  used  in  the  treatment  of  this 
disease  in  its  early  stages.  The  use  of  these  drugs  in  sufficient  doses  to 
produce  their  physiological  elfects  is  based  upon  unwarrantable  assump- 
tions in  regard  to  the  nature  of  the  disease,  and  is  not  justified  by  the 
results  of  experience.  On  the  one  hand,  the  inflammatory  processes 
and  the  hyperaemia  accom})anying  them  are  due  to  the  direct  local 
action  of  the  infecting  principle,  not  to  any  over-action  of  the  forces 
of  the  circulation  or  increase  of  vascular  tension.  On  the  other  hand, 
the  speedy  develojDuient  of  a  high  grade  of  cardiac  asthenia  with  small, 
feeble,  and  irregular  pulse,  points  conclusively  to  the  depressing  action 
of  the  infecting  principle  upon  the  circulation,  and  emphasizes  the 
improj>riety  of  the  employment  of  depressaiit  remedies  at  any  period 
of  the  disease. 

Of  the  employment  of  the  new  analgesics  in  the  treatment  of  this 
aifectit)n  the  writer  has  had  no  experience.  From  what  we  know  of 
their  action  there  is  little  to  be  looked  for  in  their  exhibition  in  ordi- 
nary doses  in  the  severe  cases,  and  the  use  of  large  doses  is  attended 
with  the  danger  of  depression.  In  mild  cases,  however,  and  particu- 
larly in  the  lightest  forms  of  the  epidemic  disease,  the  use  of  antipyriue, 
phenacetin,  and  exalgin  will  doubtless  prove  of  service  in  mitigating 
the  headache  and  holding  in  abeyance  the  neuralgic  pains. 

Upon  the  approach  of  depression  excitants  and  stimulants  are  to  be 
resorted  to.  Among  the  more  useful  are  ammonium  carbonate,  spirit 
of  chloroform,  tur]>entine,  and  the  pre])arations  of  alcohol.  Cold 
affusion,  practised  several  times  a  day,  is  recommendtnl  In-  CTcrman 
writers.  It  is  a  remedy  scarcely  likely  to  be  widely  usetl  in  this  coun- 
try.    Quinine  may  be  given  in  moderate  doses. 

Alcoholic  stinudants  are  requircil  at  some  time  in  the  coui*se  of  the 
majority  of  cases.  Their  use  as  a  remedy  in  the  treatment  of  tliis 
fever,  indejuMidently  of  the  indications  whii'h  govern  their  use  in  the 
general  management  of  diseases,  has  uot  been  followetl  bv  satisthetorv 
residts.    They  are  to  l)e  promptly  employed  when  synii>toui-<  ot'depres- 
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611)11  ul  lilt;  iicTVt>ii>  sy.stuiii  .show  tlioiiLsclvcs,  \vlic'tli(  r  il  \n-  at  the  onset 
ot"  the  attack,  or  later  in  the  progress  of  the  ease.  Their  aiuouiit  must 
be  regidated  by  tlie  etieet  which  they  produce.  The  ])ulse  and  tiie  lirst 
sound  ol'  the  heart  are  the  best  guides.  If  the  pulse  after  the  adniinis- 
tration  ol"  alcohol  becomes  less  frecpient,  stronger,  and  fuller,  and  the 
first  sound  more  distinct,  it  is  beneficial ;  but  if  the  pulse  increases  in 
frequency,  the  heart's  action  being  excited,  the  tongue  grows  dry,  and 
the  excitement  augments,  the  alcohol  must  be  given  in  smaller  doses 
or  abandoned.  If  the  need  be  urgent  and  the  patient  unable  to  swallow, 
brandy  should  be  given  hypodermically. 

During  convalescence  the  vegetable  tonics  aiul  iron  are  to  be  em- 
ployed. Arsenic,  and  especially  potassium  arsenite,  are  also  useful 
at  this  period.  The  latter  has  been  praised  as  a  remedy  of  value  in  the 
management  of  the  acute  disease.  These  praises  are  unlbunded.  Cod- 
liver  oil  is  of  use,  and  in  proper  cases  potassium  iodide  is  of  proved 
service  in  promoting  the  aijsorption  of  the  exudation.  Its  use  should 
be  long  continued,  and  at  the  same  time  flying  blisters  in.  the  occipital 
region,  daily  hot  aft'usions,  and,  after  all  acute  symptoms  wholly  cease, 
mild  continuous  galvanic  currents,  should  be  employed. 

Potassium  iodide  is  not  of  use  in  the  treatment  of  cerebro-spinal 
fever  during  its  acute  course.  Ziemssen  states  that  he  has  not  found 
it  of  the  slightest  benefit  in  the  chronic  hydrocephalus  occurring  as  a 
sequel — a  result  which  the  nature  of  the  lesions  in  that  affection  would 
lead  us  to  expect. 

A  generous  alimentation  is  to  be  given  from  the  beginning  of 
the  sickness.  During  the  continuance  of  the  febrile  phenomena 
milk,  eggs,  meat-juice,  and  broths  should  be  given /at  regular  inter- 
vals, and  continued  in  severe  cases  during  the  night.  If  food  can- 
not be  taken  by  the  mouth,  an  attempt  should  be  made  to  administer 
nutritious  enemata. 

As  soon  as  he  is  able  the  patient  should  be  allowed  an  abundance  of 
solid  food.  The  appetite  is  often  excellent,  even  in  the  early  days  of 
convalescence. 

When  there  is  thirst  the  desire  for  water  must  be  freely  gmtified. 
This  symptom  is  often  very  distressing. 

Constipation  may  be  relieved  by  a  dose  of  calomel  with  or  without 
jalap,  by  other  simple  drugs,  or  by  enemata.  Neither  constipation  nor 
diarrhoea  is,  as  a  rule,  difficult  to  relieve. 

AVhen  there  is  much  prostration,  and,  indeed,  in  most  cases,  the  patient 
should  be  guarded  against  assuming  the  erect  posture,  or,  in  truth,  against 
even  sitting  upright  in  bed,  on  account  of  the  danger  of  syncope. 

Delirium,  spasm,  and  irritability  of  the  stomach  too  oflen  in  the 
severe  cases  render  the  administration  of  medicine  and  food  impracti- 
cable. 
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The  prevention  of  recurrent  attacks  of  acute  coryza  is  one  of  the 
most  important  problems  of  treatment  in  nasal  diseases,  and  calls  for 
careful  consideration.  The  means  to  be  employed  will  vary  with  the 
underlying  causative  factors,  which  in  the  great  majority  of  inr^tances 
are  either  vaso-motor  disturbances,  the  gouty  diathesis,  or  generally 
defective  nutrition.  Each  of  these  conditions,  when  present,  calls  for 
the  treatment,  hygienic  or  otherwise,  which  may  seem  best  suited  to 
the  particular  case. 

More  general  measures  may  be  discussed  under  the  headings  of 
Exercise,  Bathing,  Clotliiug,  and  Local  Prophylaxis.  Vigorous  but 
properly-directed  "  training  "  is  an  exceedingly  valuable  means  of  con- 
trolling tlie  **  catarrhal  tendency,"  and  in  fairly  healthy  young  subjects 
should  always  be  advised.  Horseback  riding  is  prolxilily  the  best 
exercise  in  most  cases  ;  walking  and  running  rank  next ;  "  wheeling  " 
uses  too  limited  a  set  of  nmscles,  but  is  admirable,  if  coni])iii(^l  with 
indoor  exercises,  for  the  arms,  back,  and  chest.  Light  gymnastics  may 
be  ordered  for  patients  not  sufficiently  vigorous  to  take  the  heavier 
forms  of  exercise.  It  has  frequently  been  a  surprise  to  the  present 
writer  to  note  the  rapid  improvement  in  catarrhal  cases  where  "  train- 
ing" suited  to  the  strength  of  the  individual  has  been  ordered,  even 
after  local  treatment  had   i'ailed  to  give  satisfactory  results. 

Regular  and  frequent  bathing,  combined  with  daily  cold  sponging 
of  the  face,  neck,  and  chest,  is  decidedly  beneficial  in  preventing 
"colds,"  but  in  cases  in  which  the  vaso-motor  system  is  much  below 
par  considerable  caution  is  necessary.  Cold  plunge-baths  are  t\v- 
quently  the  reverse  of  useful  in  weak  anil  catarrhal  subjects,  and 
should  l)e  prohibite<l,  at  least  during  the  winter  months.  Energetic 
friction,  either  with  a  plain  rough  or  "  salted  "  towi'l,  must  always  fol- 
low the  bath,  and  should  be  contimuHl  nntil  the  skin  is  decideiily  \\\\- 
dened.  ^lorc  elaborate  methods  of  using  water  as  a  vaso-motor  tonic 
will   be  found  tleseribed  in  Volume  L  of  this  work. 

Patients  with  strongly-marke<l  catarrhal  tcntKiuies  should  wc>ar 
woollen  under-clothing  of  sulTu'ient  weight  at  <i//  seasons,  garments 
of   at   least   (Inrc  degrees    of  thickness   being   rtHpiirt\l :    the  heavier 
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weights  should  hv.  put  on  with  every  marked  fidl  of  temperature, 
whatever  the  season.  Undor-elothing  which  has  become  damp  from 
perspiration  should  be  changed  as  soon  as  possible,  even  thougii  this 
may  necessitate  dressing  several  times  during  the  day.  The  wearing 
of  warm  woollens  at  night  is  a  point  much  neglected,  but  of  great 
importance;  in  no  case,  however,  should  the  clothing  worn  during  the 
day  be  retained.  AVoollen  stockings  should  be  worn  during  the  winter 
months,  and  stout-soled  shoes  in  all  weathers,  with  the  addition  of 
rubber  overshoes  on  wet  days.  Waterproof  leather  shoes  are  some- 
thing the  writer  has  never  been  able  to  find,  and  damp  feet  are  always 
a  serions  menace  to  persons  of  catarrhal  tendency. 

In  considering  the  local  prophylaxis  of  nasal  inflannnation  the 
etiological  factors  which  act  directly  on  the  Schneiderian  meml)rane 
should  be  remembered.  Bad  air  of  all  sorts  acts  as  a  direct  irritant 
to  the  mucous  membrane  of  the  nasal  cavities ;  air  laden  with  parti- 
cles of  wool  or  minute  fragments  of  some  hard  substance,  such  as  coal, 
stone,  or  steel,  is  the  worst  of  all ;  but  all  inhaled  solid  matters  are 
injurious.  Gases  are  less  directly  hurtful,  and  act  more  through  the 
lungs  and  general  circulation  than  directly  on  the  nose ;  but  many, 
especially  derivatives  of  sulphur,  are  capable  of  producing  severe  nasal 
inflammation. 

Patients  whose  occupations  compel  them  to  breathe  an  irritating 
atmosphere  should  wear  a  respirator  or  a  flat,  dampened  sponge  over 
the  mouth  and  nostrils  while  exposed  to  it.  The  occasional  use  of 
some  mild  alkaline  spray  also  serves  to  control  the  injurious  eifects  of 
dust-laden  air ;  probably  there  is  no  better  fluid  for  the  purpose  than 
Dobell's  solution,  the  formula  of  which  is  appended  : 

^.  Sodii  boratis  (C.  P.), 

Sodii  bicarbonatis,     "  da.  gr.  viij  ; 

Acidi  carbolici,  "  gr.  iv ; 

Glycerini,  feij  ; 

Aquae  destillatae,  q.  s.  ad  f  5iv. — M. 

Sig.  Use  in  atomizer. 

Modern  nasal  therapeutics  includes  the  use  of  remedies  in  solution 
as  sprays  or  pigments,  or  their  application  in  the  form  of  powders  by 
means  of  various  insufflators;  also  the  use  of  chromic  acid  and  other 
caustics,  electricity  in  the  form  of  both  constant  and  interrupted  cur- 
rents, and  the  galvano-cautery.  Special  surgical  procedures  are  also 
required  in  a  large  number  of  cases,  for  the  performance  of  which 
various  forms  of  snares,  curettes,  forceps,  and  knives  have  been 
devised.  All  methods  of  local  treatment  require  for  their  proper 
application  the  head  reflector  and  the  nasal  dilator,  as  well  as  a  bril- 
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liant  and  control lublo  light:  an  argand  gas-liurner  and  the  "  lioches- 
ter  "  lamp  are  both  to  be  recommended  for  this  purpo.se.  The  greater 
nnnil)er  of  remedies  used  in  the  nasal  chambers  are  best  applied  as 
sprays  by  means  of  an  atomizer :  a  vast  number  of  these  instruments 
are  now  in  the  market,  but  by  no  means  all  are  satisfactory  when  in 
use ;  the  writer  commonly  employs  the  "  Perfect,"  ''  Burgess,"  or 
"  Llewellyn "  models  for  all  aqueous  fluids.  For  solutions  in  oil  a 
number  of  special  forms  have  been  devised  by  different  manufac- 
turers, the  choice  of  which  is  largely  a  matter  of  individual  taste: 
the  "  Magic,"  No.  1,  is  probably  unexcelled  for  this  purpose,  at  least 
for  office  use.  Pigments  are  best  applied  on  cotton  brushes,  made  by 
wrapping  the  roughened  end  of  suitable  applicators  with  absorbent 
cotton,  any  desirable  shape  or  size  being  given  to  the  mop.  lastru- 
ments  for  this  purpose  can  scarcely  be  too  delicate,  the  generality  of 
nasal  probes  being  unnecessarily  large  and  heavy. 

Insufflations  of  drugs  in  powder  are  not  used  by  the  writer,  solu- 
tions in  oil  having  superseded  them  in  his  practice :  their  use  is,  how- 

FiG.  5. 


Powder-blower. 

ever,  highly  lauded  by  many  rhinologists.  The  instrument  figured 
above  is  the  form  usually  employed  :  the  remedies  must  be  in  the 
finest  possible  powder ;  if  bolted  their  irritant  effect  will  be  much 
lessened.  The  formulas  which  have  been  found  must  useful  in 
nasal  disease,  and  the  special  surgical  procedures  indicated,  will  be 
described  in  detail  under  the  various  types  of  inflammation. 


ACUTE  CORYZA. 

The  abortive  treatment  of  an  ordinary  "cold  in  the  hend  "  is  .suc- 
cessful in  many  cases.  The  technique,  which  nui.<t  be  carricnl  out  in 
the  early  stages  of  the  di.sease,  consists  in  first  thoroughly  cocainizing 
the  nasal  mucous  membrane,  from  3  to  5  drops  of  a  5  per  cent. 
solution  being  injected  into  each  nostril  by  means  of  an  oixlinarv 
medicine-dropper.  After  complete  contraction  has  taken  place,  which 
usually  results  within  five  minutes,  the  nasal  chambere  ai*e  to  be  gently 
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but  tIi()r<Miti;hly  sj)ray('(l  with  some  miklly  antiseptic  solution,  of  wliieh 
the  iuUowiiig  is  perhaps  the  \K'fit  : 

I^.  Listerine  (Lambert),  f^iv  ; 

Aeiili  boriei,  gr.  xx  ; 

Aquae  rosas,  fSiv. — M. 
Sig.  Use  in  atxjmizer. 

Complete  nasal  respiration  being  established  and  all  mucus  washed 
from  the  nasal  cavities,  the  membrane  may  be  coated  with  a  carefully 
bolted  powder  composed  of  sulphate  of  morphine,  with  atropine  in 
minute  quantities,  in  combination  with  subcarbonate  of  bismuth  and 
powdered  acacia.  The  remedy  is  to  be  applied  by  means  of  the  lar- 
yngeal powder-blower,  under  full  inspection  by  means  of  the  forehead 
mirror  and  nasal  speculum.  Much  better  than  the  foregoing  are  sprays 
of  liquid  albolene,  containing  eucalyptol,  menthol,  camphor,  etc.,  the 
surface  of  the  membrane  being  thoroughly  coated  watli  the  oil  after 
cleansing  by  means  of  the  watery  solution.  The  appended  recipe  is 
much  used  by  the  writer : 

]^.  Menthol.,  gr.  iij  ; 

Camphor.,  gr.  v ; 

Albolene  (liquid),  fsj.— M. 
Srg.  Use  in  atomizer. 

Internally,  a  small  dose,  -^  to  ^  grain,  of  morphine,  given  at  bed- 
time, together  with  a  hot  whiskey-lemonade,  will  complete  the  cure  in 
the  case  of  many  patients.  Full  doses  of  quinine  act  well  as  abortives 
in  occasional  instances,  but  in  others  seem  rather  to  increase  the  nasal 
congestion,  and  are  at  all  times  a  serious  menace  to  the  ears,  which  may 
be  already  in  a  state  of  irritation  from  congestion  of  the  lining  of  the 
Eustachian  tubes. 

In  cases  in  which  the  patient  has  not  applied  for  treatment  until  the 
acute  coryza  has  fully  developed  the  foregoing  method  may  be  followed, 
but  cocaine  should  be  omitted ;  as,  after  infiltration  has  progressed,  it 
serves  only  to  lower  the  tone  of  the  membrane  and  often  to  prolong 
the  disease.  Rather  large  doses — 15  grains  three  or  four  times  a  day 
— of  sodium  bromide  may  now  be  given  ;  and  they  seem  greatly  to 
shorten  the  duration  of  the  attack,  and  certainly  add  to  the  comfort  of 
the  patient.  In  severe  cases,  in  which  the  larynx  and  bronchial  tubes 
have  participated  in  the  inflammatory  condition,  tonic  and  stimulating 
remedies  are  usually  indicated  late  in  the  course  of  the  affection  ;  strych- 
nine and  a  reliable  wine  of  coca  are  favorites  with  the  writer. 

In   children    much   of  the   above  treatment  must   be   necessarily 
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omitted,  but  tlic  solutions  can  be  used  in  nearly  every  instance  if  a 
well-shaped  medicine-dropper  be  substituted  for  the  atomizer.  The 
vapor  of  menthol  acts  very  well  if  properly  used  :  the  crystals  should 
be  added,  one  by  one,  to  a  cup  of  boiling  water  held  near  the  child's 
nose,  and  the  little  patient  encouraged  to  breathe  the  fumes.  If  the 
menthol  be  added  too  rapidly,  the  vapor  becomes  very  irritating  and 
disagreeable,  much  distress  and  harm  resulting.  The  child  must  of 
course  be  most  carefully  protected  from  draughts  or  temperature-changes, 
and  all  possible  complications  watched  for.  An  ointment  composed  of 
1  part  pure  lanolin  to  2  of  solid  albolene,  liberally  applietl  over  the 
nose  externally,  seems  to  have  a  comforting  and  beneficial  effect.  Bro- 
mides act  even  more  favorably  in  children  than  in  adults,  and  should 
be  given  in  corresponding  dose  ;  the  syrup  of  lettuce  makes  an  admir- 
able vehicle,  and  has  itself  a  distinctly  quieting  effect. 


IDIOSYNCRATIC  CORYZA. 

Sy^'OXYMS. — Hay  fever.  Rose  cold.  Autumnal  catarrh. 

As  this  condition  is  certainly  increasing  in  frequency  in  this  coun- 
try, its  successful  treatment  has  become  a  matter  of  very  great  im- 
portance. In  about  one-half  the  cases  the  disease  can  be  so  perfectly 
controlled  that  it  might  be  considered  cured  ;  the  majority  of  the 
incurable  cases  can  be  greatly  relieved,  but  a  certain  proportion  of 
patients  seem  only  to  be  made  worse  by  every  therai^eutic  means  tried. 
The  latter  class  is,  fortunately,  a  small  one,  and  for  these  nothing 
remains  but  a  residence  in  some  locality  which  is  exempt  from  the 
affection,  such  as  the  White  Mountains,  Fire  Island,  L.  L,  and  numer- 
ous resorts  in  the  North  and  West,  during  the  period  of  attack. 

The  therapeutic  management  of  hay  fever  is  divisible  into  that 
proper  for  the  attack  and  the  methods  which  may  be  used  during  the 
interval  to  prevent  recurrence  of  the  disease. 

The  knowlalge  that  a  sufficiently  strong  solution  of  a  salt  of  cocaine 
will  perfectly  relieve  an  attack  of  idiosyncratic  corvza  for  a  short  time 
has  been  a  baneful  lesson  to  many  sufferei"s.  The  alkaloid  has  not  the 
slightest  curative  power,  but  decidtHlly  the  revei"se,  and  its  constant  use 
in  strong  solution  is  invariably  followed  by  constitutional  poisoning  anil 
serious  results.  Properly  useil,  however,  as  an  adjuvant  to  more  radi- 
cal measures  and  to  tide  a  patient  over  sudden  paroxysms  o{  irritation, 
it  is  a  most  valuable  agent  in  this  disease.  The  solution  useil  should 
never  exceed  10  per  cent,  in  stnMigth,  and  5  i>er  cent,  is  suttii-ient  for 
the  majority  of  ciises,  and  the  applications  must  not  be  made  ofteuer 
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tliiiii  tu(»  (ir  tlirw'  tiiiu's  in  the  twciity-lljiir  hours.  To  :ipply  the  solu- 
tion the  patient  .should  bciul  the  head  backward  and  inject  a  few  drops 
oi"  the  solutiuu  into  the  nasal  chamber;  frequently  only  one  side  will 
re(|uire  antesthetizing  to  secure  relief.  Next  in  value  in  the  parox- 
}siual  staj^e  of  hay  cold  is  menthol,  which  may  be  used  as  an  inhalent 
or  dissolved  in  albolene  oil.  A  satisfactory  inhaler  may  be  made  in  a 
few  minutes  by  smoothing  off  one  end  of  a  glass  tube,  which  should  be 
about  four  inches  long  and  of  a  diameter  to  fill  the  nostril.  A  light 
tuft  of  cotton  is  placed  in  the  middle  of  the  tube,  some  crystals  of  men- 
thol dropped  upon  it,  and  a  second  tuft  of  cotton  placed  over  the 
medicament:  one  extremity  of  the  tube  being  fitted  in  the  nostril,  the 
heat  of  the  hand  serves  to  vaporize  the  menthol,  which  is  to  be  breathed 
into  the  nasal  chamber.  If  used  as  a  solution,  the  strength  should  not 
exceed  6  grains  to  the  oimce ;  3  grains,  combined  with  camphor,  as 
advised  in  acute  coryza,  will  usually  be  found  more  grateful  to  the 
patient.  Cubeb  cigarettes  give  great  comfort  to  a  few  cases,  the  smoke 
being  allow'ed  to  escape  from  the  mouth  through  the  nostrils ;  from 
three  to  five  may  be  smoked  per  diem.  During  the  height  of  the 
attack  aqueous  sprays  seem  very  often  to  act  as  irritants,  and  if  used 
at  all  must  be  chosen  with  great  care  and  applied  with  the  utmost  gen- 
tleness. Spray  inhalations  by  the  mouth,  on  tiie  other  hand,  often  act 
admirably  in  allaying  irritation  of  the  lower  respiratory  tract.  Minor 
points,  such  as  the  wearing  of  blue  glasses  when  the  eyes  are  much 
irritated,  or  of  some  form  of  respirator  if  much  dust  is  to  be  encoun- 
tered, are  always  worthy  of  attention,  and  the  mode  of  life  must  be  as 
hygienic  as  ])ossible.  In  no  case  should  any  active  treatment  be 
attempted  during  the  paroxysuial  stage,  and  all  irritative  therapeutics, 
especially  the  use  of  any  pow'ders  in  the  nasal  chambers,  are,  in  the 
writer's  opinion,  most  decidedly  contraindicated. 

Of  internal  remedies  valuable  in  the  acute  stage  of  idiosyncratic 
coryza,  morphine  is  the  most  reliable,  and  but  for  its  depressing  con- 
stitutional effects  it  would  be  a  most  useful  agent  in  this  affection. 
From  Y6  to  -j^  grain  of  morphine  sulphate  may  be  given  twice  or 
ofteuer  per  diem,  and  it  will  assure  comfort  in  most  instances.^  But 
the  effect  of  the  alkaloid  on  the  general  health  is  so  disastrous  that  it 
can  be  tolerated  only  when  given  at  considerable  intervals.  Atropine 
may  be  given  alone  or  combined  with  morphine,  but  is  much  less  use- 
ful and  far  more  dangerous  than  the  latter  alkaloid  :  quinine  and 
sodium  bromide  are  useful  when  the  general  circulation  is  much  dis- 
turbed, and  excellent  results  from  the  use  of  antipyrine  have  been 
reported.^ 

In  the  interval  between  the  annual  attacks  a   hay-fever  patient 

^  See  S.  N.  Bishop,  Journ.  Amer.  Med.  Association,  1887. 

^  For  use  of  antipyrine,  etc.,  see  A.  Bloch,  lied.  Register,  1887. 
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should  undergo  a  most  careful  naso-laryngeal  examination,  and  all  looal 
causes  of  irritation  should  be  removed.  If  hypertrophy  or  any  form 
of  chronic  rhinitis  be  present,  it  must  be  cured,  any  serious  obstructions 
to  respiration,  whether  ecchondroses,  bony  enlargements,  or  ])oly[)i, 
must  be  removed,  and  all  hyperaesthetic  areas  should  be  cautiously  cau- 
terized. The  localization  and  destruction  of  these  sensitive  centres 
comprise  the  successful  treatment  of  the  disease:  they  should  be  thor- 
oughly looked  for  by  careful  probing  under  full  illumination,  and  when 
found  are  to  be  lightly  incised  with  the  galvano-cautery  needle.  If 
every  area  of  abnormal  sensibility  can  be  found,  and  the  nerve-endings 
destroyed,  there  will  usually  be  no  return  of  the  paroxysms.  The 
matter  may  be  easily  overdone,  however,  and  a  patient  with  nasal  scle- 
rosis, the  result  of  reckless  galvano-cauterization,  is  in  a  far  worse  con- 
dition than  are  most  suiferers  from  hay  fever.  Chromic  acid  may  be 
substituted  for  the  electric  knife,  but  is  less  efficacious  and  much  less 
controllable.  Prolonged  treatment  with  tonic  and  mildly-astringent 
sprays  is  always  indicated ;  the  distilled  extract  of  hamamelis,  diluted 
with  an  equal  amount  of  rose-water,  is  one  of  the  most  useful  solutions 
for  the  purpose.  Constitutionally,  tonics  are  very  often  required,  and  a 
large  supply  of  fresh  air  and  regular  exercise,  combined  with  long 
hours  of  perfect  rest,  are  needed  in  nearly  ev^ery  case  of  hay  fever, 
"neurasthenia"  and  vaso-motor-disturbances  being  the  rule  in  this 
disease. 

It  should  be  remembered  that  cases  of  "  false  hay  cold,"  or  vaso- 
motor coryza,  are  far  from  rare,  the  victims  undergoing  the  character- 
istic torments  of  the  disease  at  any  and  every  season,  and  from  even 
such  remote  exciting  causes  as  mental  impressions.  These  patients  are 
always  neurotics,  and  need  the  treatment  proper  for  such  cases  :  local 
therapeutic  measures  should  be  the  same  as  for  the  typical  form  of 
the  disease.  Asthma,  neuralgia,  and  other  reflex  neuroses  are  also 
occasionally  dependent  on  nasal  disease :  their  proper  treatment  con- 
sists in  localizing  and  curing  the  local  lesion. 


SIMPLE  CHRONIC  RHINITIS. 

Persistent  inflammation  of  the  nasal  mucous  mombrane,  unacct^m- 
panied  by  hypertrophic  changes,  is  not  very  frequently  seen  by  the 
rhinologist,  but,  as  such  cases  do  report  for  treatment,  and  as  this  is 
undoubtedly  the  first  stage  of  the  hypertrophic  ]>rocess,  its  suwessful 
management  is  of  considerable  imiiortance.  In  this  condition  properly 
chosen  and  skilfully  applied  sprays  have  almost  a  specific  eflect,  and 
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^vill  MiTost  till'  (li.seas(>  und  secure  perfect  comfort  I'or  the  patient  in  the 
great  iiiaji»rity  of  instances. 

The  a|)j)en(le(l  forniuhis  are  ainon*^  the  most  useful : 

IJ}.  Listerine  (Lambert),  oiv  ;  1^.   Ziiui  suljihocarbol.,    gr.  x  ; 

Sodii  biearhonatis,  Aeidi  carlxjlici,  gr.  iv ; 

Sodii  Ixtratis,         da.  gr.  viij  ;  Aquie  destillata3,       i'oiv. — M. 

Aquae  rosai,    q.  s.  ad  fsiv. — M. 
Sig.  Use  in  atomizer. 

Sohitions  of  liaiuamelis,  as  suggested  in  hay  fever,  and  of  the  iodide 
of  zinc,  also  act  very  well  in  certain  cases;  resorciu  is  highly  recom- 
mended by  Sajous  in  the  strength  of  5  grains  to  1  ounce  of  water. 
The  pharynx  and  larynx  require  attention  quite  as  much  as  the  intra- 
nasal region,  as  a  rule,  and  all  sources  of  irritation,  constitutional  or 
local,  are,  if  possible,  to  be  removed.  It  should  be  remembei'ed  that 
stubborn  attacks  of  rhinitis  are  one  of  the  phenomena  of  gout,  and 
in  such  cases  require  the  constitutional  treatment  proper  for  that  dis- 
ease. The  conjunctivae  are  usually  inq)lieated  in  this  condition,  and 
recurring  attacks  of  inflammation  both  of  the  eyes  and  the  nasal  mucous 
membrane  are  characteristic  of  gouty  rhinitis.  All  forms  of  irritating 
dust  and  foreign  materials  generally  in  the  air  produce  rhinitis,  and 
must  be  excluded  if  improvement  is  to  be  secured.  Minute  fragments 
of  wool  and  of  carbon,  and  the  alkali  dust  of  certain  areas  in  the  West, 
are  especially  apt  to  produce  intractable  catarrh. 

Uncomplicated  cases  of  rhinitis  simplex  usually  run  a  perfectly 
favorable  course  under  treatment,  and  can  generally  be  dismissed  after 
three  or  four  weeks.  Left  to  run  its  course,  hypertrophies  soon  form, 
and  secondary  lesions  in  the  pharynx,  larynx,  and  Eustachian  tubes 
more  or  less  speedily  occur.  It  is  therefore  of  the  first  importance  to 
begin  therapeutic  measures  in  the  earliest  stages  of  nasal  inflammation, 
before  organic  changes  have  occurred ;  and  undoubtedly  the  great 
majority  of  cases  of  aural  catarrh,  chronic  laryngitis,  and  similar 
sequelae  could  thus  be  prevented. 


CHRONIC  HYPERTROPHIC  RHINITIS. 

This,  in  our  Atlantic  climate,  is  the  commonest  form  of  nasal  dis- 
ease, and  is  found  in  some  one  of  its  stages  in  perhaps  one-third  of  our 
adult  population.  It  is  the  most  prominent  cause  of  deafness,  throat 
and  bronchial  disease,  and  of  numerous  obscure  conditions  of  the  eyes 
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aud  cerebral  circulation.  It-  therapeutic  luanageiuent  i.s  tlierelure 
deserving  of  the  closest  study.  In  its  early  stages  the  treatment  of 
hypertrophic  catarrh  does  not  differ  essentially  from  that  advocated  for 
simple  rhinitis  :  the  same  sprays  can  be  used,  but  the  applications  may 
need  to  be  continued  for  some  months  and  the  solutions  slightly 
increased  in  strength.  Liglit  pencillings  with  iodine  also  act  well  in 
this  type  of  the  disease  :  the  following  formula  is  of  a  standard  strength 
which  may  be  diluted  if  necessary  : 

"Sf.  lodini  (cryst.),  gr.  x  ; 

Potassii  iodidi,  gr.  xl ; 

Glycerini,  f5J. — M. 
Sig.  Use  on  cotton  brush. 

The  technique  of  such  applications  is  of  the  first  importance.  If 
the  solution  be  simply  brushed  carelessly  over  the  entire  nnicous  mem- 
brane, much  unnecessary  irritation  is  caused,  and  the  remedy  may  be 
harmful  rather  than  beneficial  in  its  results.  The  cotton  carrier  should 
be  a  light  steel  one,  such  as  is  used  by  aurists,  and  the  cotton  mop  must 
not  exceed  three  or  four  millimetres  in  diameter.  The  pledget,  being 
saturated  with  the  medicament,  is  to  be  lightly  passed  backward  along 
the  lower  turbinated  body  until  the  posterior  pharyngeal  wall  is  reacheil, 
care  being  taken  not  to  rub  the  iodine  over  the  floor  of  the  nasal  cham- 
ber or  the  septum. 

When  the  nasal  secretion  is  thick  and  glairy,  and  can  be  removed 
by  the  patient  only  by  means  of  violent  hawking  and  blowing,  the 
curved  post-nasal  atomizer  is  essential  to  a  thorough  cleansing  of  the 

Fig.  6. 


I'osl-iia^al    .\l"iiu/.i'r. 


nasal  chambers.  Dobell's  solution  or  one  of  the  fornudas  previously 
given  may  be  used.  The  nozzle  of  the  instrument  bein^-  introdutXHl 
through  the  mouth  :uk1  well  uj)  behind  the  palate,  the  post-nasal  space 
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is  to  bo  tli<»nnii;lily  WMslicd  out,  tlic  atoinlzcr  lacing  rciiiove(l  and  rein- 
troduced from  two  to  t'oiii'  times  until  the  nose  is  ])erfectly  cleared. 
In  cases  in  whieli  the  pharyngeal   tonsil   is  ii-ritated  an<l   iuflamed,  as 

Fig.  7. 


Post-nasal  Applicator. 


shown  by  the  rhinoscopic  mirror,  post-nasal  applications  of  glycerite 
of  tannic  acid,  40  grains  to  the  ounce,  or  of  iodine  in  glycerin,  made 
by  means  of  the  curved  applicator  through  the  mouth,  are  of  much 
value. 

The  head-mirror  and  tongue-depressor  are  always  necessary  in 
carrying  out  any  treatment  in  the  region  of  the  posterior  nares,  and 
the  utmost  care  and  gentleness  is  essential,  the  parts  being  most  intol- 
erant of  injury.  Medical  therapeutics  directed  to  the  ])harynx  and 
region  of  the  tonsils  are  of  very  great  importance  in  nearly  all  cases  of 
nasal  catarrh. 

TJie  surgical  management  of  hypertrophic  rhinitis  is  too  extensive 
a  subject  to  be  considered  in  detail  here,  and  the  more  general  prin- 
ciples only  can  be  considered.  Soft  and  vascular  enlargements,  which 
do  not  contract  sufficiently  under  medical  treatment,  may  be  perfectly 
cured  by  one  or  more  "  tackings  "  with  chromic  acid,  used  according 
to  the  following  technique  :  The  area  to  be  cauterized  is  first  fully  con- 
tracted and  anaesthetized  by  the  use  of  a  5  per  cent,  solution  of  cocaine 
hydrochlorate,  which  is  best  applied  by  saturating  a  small  pledget  of  cot- 
ton and  tucking  it  up  between  the  septum  and  the  surface  of  the  turbinal. 
From  five  to  ten  minutes  are  required  to  secure  the  full  effects  of  the 
drug  in  contracting  and  benumbing  the  tissues.  The  chromic  acid  is 
to  be  used  on  a  very  delicate  but  firm  cotton-carrier  in  the  form  of  a 
fused  bead,  or  a  few^  crystals  can  be  made  to  adhere  to  a  small  and 
tightly-wound  cotton  tuft  by  slightly  dampening  it  with  water.  The 
latter  method  is  the  simplest  and  safest,  as  the  fused  acid  deliquesces 
very  rapidly,  and  is  apt  to  spread  unpleasantly  when  used  in  the  nose. 
The  charged  portion  should  not  exceed  two  millimetres  in  diameter  if 
the  moist  acid  be  used,  and  the  dry  bead  must  not  be  larger  than  the 
head  of  an  ordinary  pin.  The  moistened  applicator  having  been  jire- 
pared,  the  cocaine  pledget  is  removed  and  the  acid  carried  under  full 
inspection  to  the  point  of  greatest  hypertrophy,  and  held  firmly  in  con- 
tact with  the  mucous  membrane  for  at  least  twenty  seconds.  Great 
condensation  of  the  turbinated  tissue  at  the  point  of  contact  results, 
together  ^\ith  a  slough    of  varying  but  always  shallow  depth,  the 
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ultimate  and  .speedy  elFcet  ]>eing  to  bind  dcjwn  tirndy  and  permanently 
the  redundant  tissue.  Immediately  after  using  the  acid  the  nares 
should  be  sprayed  with  some  alkaline  solution  to  prevent  its  spreading  : 
Dobcll's  solution  answers  the  purpose  admirably.  The  cauterizations 
may  be  repeated  at  intervals  of  ten  or  twelve  days  until  physiological 
respiration  is  secured,  sedative  sprays  being  employed  during  the 
interval. 

Where  fibro-blastic  changes  have  taken  place  in  turbinated  hy- 
pertro])hies,  rendering  them  less  vascular  and  denser  in  structure,  more 
energetic  means  are  required  to  reduce  them.  It  should  not  be  for- 
gotten that  contraction  has  already  commenced  in  these  enlargements, 
and  that  if  operative  measures  be  in  the  least  overdone  sclerosis  and 
atrophy,  most  pernicious  to  the  patient,  will  result.  Where  respiration 
is  embarrassed  or  the  normal  functions  of  the  nose  otherwise  interfered 
wit] I  l)y  fibrous  overgrowths,  their  removal  by  the  galvano-cautery  is 
indicated.  Knives  of  various  shapes  are  retjuired  for  ditferent  uses,  the 
most  generally  useful  being  the  flat  blade  figured  below. 

Fig.  8. 


Cautery-knives  and  Handle. 

Tliere  is  a  variety  of  cautery-batteries  in  the  market,  the  merits  of 
which  are  about  equal ;  several  forms  of  storage  batteries  are  at  pres- 
ent most  popular. 

To  remove  a  fibrous  hypertrophy  the  turbinal  is  thorouohlv  cocain- 
ized, as  for  the  application  of  chromic  acid  ;  the  cautery-knife  is  then 
introduced  through  a  suitable  speculum  under  perfect  illumination  and 
inspection,  and  a  shallow  slit  burned  in  the  turbinated  tissue.  The 
knilr  must  be  introduced  cold,  and  heated  to  a  bright  red  when  in  con- 
tact with  the  mucous  membrane  by  closing  the  circuit,  when  it  is  drawn 
forward,  making  an  incision  of  tlie  require<l  lengtli.  Unless  the  ope- 
rator is  an  expert  and  the  patient  p(>rtectly  controllable,  it  is  safer  to 
protect  the  septum  by  means  of  a  small   pieci'  of  hristol  boaixl  cut  to 
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fit  and  introduced  hct'orc  the  eauteiizaticjii.  A  tliread  passed  tlmmgii 
the  card  and  allowed  to  hang  from  the  nostril  assures  its  easy  removal, 
which  may  otherwise  prove  to  be  surprisinfjly  difficult.  As  a  rule, 
there  i.s  no  subsequent  pain,  haimorrhagc,  or  inflammatory  reaction  : 
if  the  first  occurs,  it  is  usually  because  eitlier  the  periosteum  or  the  sep- 
tum has  been  bin*ned.  If  slight  bleeding  should  occur,  it  is  easily 
controlled  by  holding  a  small  piece  of  ice  to  the  nose  and  kee])ing  the 
head  in  an  upright  position.  If  for  any  reason  the  haemorrhage  should 
be  considerable,  the  naris  shoidd  be  carefully  plugged  with  a  strip  of 
gaiize  or  })atent  lint,  which  in  extreme  cases  may  be  dusted  with  tannic 
acid  or  dipped  in  a  strong  solution  of  the  same.  The  immediate  cause 
of  bleeding  is  always  the  removal  of  the  eschar,  either  by  its  being 
dragged  off  by  the  cautery-blade,  owing  to  the  latter  being  allow^ed  to 
cool  while  in  contact  with  the  burned  surface,  or  from  some  other 
cause.  The  patient  should  always  be  cautioned  against  forcibly  blow- 
ing the  nose  or  indulging  in  any  form  of  violent  exercise  for  at  least 
twenty-four  hours  after  the  oj>cration. 

From  one  to  four  cautery  incisions  may  be  required  to  remove  the 
occluding  mass,  at  least  two  weeks  being  allowed  to  elapse  between  the 
burnings.  During  the  interval  the  patient  should  be  seen  every  third 
or  fourth  day  and  the  nose  treated  as  directed  for  acute  coryza  in  its 
latter  stages.  Any  inflammatory  reaction  or  sepsis  is  thus  prevented 
in  most  cases,  and  the  burn  heals  much  more  rapidly  than  if  left  to 
run  its  course  without  further  treatment. 

Very  large  anterior  hypertrophies  and  all  posterior  growths  requir- 
ing operative  treatment  are  best  removed  by  the  Jarvis  snare,  which 
is,  after  the  cautery-blade,  the  most  valuable  instrument  used  in  nasal 
surgery.     Its  successful  use,  however,  demands  a  large  amount  of  skill 

Fig.  9. 


Jarvis's  Snare. 


and  special  experience.  Growths  in  the  anterior  nasal  region  require 
a  full  half  hour  for  satisfactory  removal,  otherwise  very  annoying 
haemorrhage  is  almost  certain  to  result,  wdiile  in  the  case  of  posterior 
hypertrophies  an  entire  hour  is  required  to  secure  a  bloodless  operation. 
The  technique  of  snare-manipulation  varies  with  every  case,  the  only 
general  rule  being  the  very  simple  one  that  the  growth  is  to  be  engaged 
in  the  wire  loop,  which  is  then  to  be  tightened  by  turning  the  milled 
nut.  After  a  firm  grasp  is  once  secured,  the  nut  should  be  turned  once 
every  three  to  ten  minutes  until  the  mass  is  cut  through. 

Posterior  new-growths  can  be  grasped  only  by  the  aid  of  the  rhino- 
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scope,  tlic  mirror  being  licld  in  the  left  hand  while  the  .snare  is  manip- 
ulated through  the  nose  by  the  right.  There  are  many  difficulties  in 
the  way  of  a  successful  performance  of  this  little  operation,  which  the 
s})ace  at  my  disposal  does  not  permit  me  to  describe  here,  and  it  is  the 
writer's  opinion  that  it  should  be  attempted  by  a  novice  only  when 
under  the  immediate  direction  of  a  skilled  operator. 

Myxomatous  tissue,  the  result  of  degeneration  of  turbinate<l  hyjjer- 
trophies,  frequently  calls  for  removal  in  cases  of  chnjnic  rhinitis.  The 
masses  may  be  ablated  by  means  of  the  Jarvis  snare,  or  if  high  up  in 
the  nasal  chamber  some  form  of  biting  forceps  may  be  require<l.  The 
writer's  or  some  similar  instrument  may  be  used,  small  pieces  being 
gnawed  off  until  all  myxomatous  tissue  is  removed. 

Nasal  polypi  (adenomata)  are  occasionally  found  in  advanced  cases 
of  hypertrophic  catarrh,  and  should  be  removed  with  the  snare,  the 
base  being  subsequently  seared  with  the  galvano-cautery  blade  to  pre- 
vent recurrence.  If  attached  far  up  in  the  nasal  fossa,  forceps  may  be 
required  for  their  removal,  which  must  always  be  done  under  full 
inspection,  the  older  methods,  of  wrenching  out  polyps  witii  the  for- 
ceps, guided  only  by  the  sense  of  touch,  being  at  the  present  day 
wholly  inadmissible. 

Deviations  and  ecchondroses  of  the  nasal  septum  and  bony  out- 
growths from  the  vomer  and  turbinals  occur  as  complications  in  a  cer- 
tain proportion  of  cases.  If  they  do  not  seriously  interfere  with  respi- 
ration or  cause  unpleasant  symptoms  from  their  pressure  on  surround- 
ing parts,  they  demand  no  especial  treatment;  but  if  the  breathing 
passage  is  much  obstructed,  operative  interference  is  necessary.  The 
septum  knife,  nasal  saw,  dental  engine,  gouge,  or  chisel  may  be  re- 
quired, each  case  demanding  a  technique  peculiar  to  itself.  In  the 
opinion  of  the  writer  these  operations  are  far  from  being  free  from 
danger,  and  should  only  be  undertaken  by  experienced  nasal  surgeons. 

The  constitutional  management  of  chronic  hypertrophic  riiinitis  is 
of  more  importance  and  value  than  is  generally  supposed.  The  gouty 
diathesis  is  the  causative  factor  in  quite  a  number  of  cases  seen  in  pri- 
vate practice,  and  of  course  demands  the  appropriate  treatment  for  that 
condition.'  Anaemia  and  *'  neurasthenia  "  seem  to  be  concomitant-  of 
nearly  all  severe  cases  of  the  disease,  and  call  for  therapeutic  manage- 
ment; indeed,  their  removal  is  essential  to  a  cure  of  the  local  lesions. 
Drugs  which  are  sujiposed  to  act  directly  upon  the  nasal  mucous  mem- 
brane when  taken  internally  have  not  given  very  satisfactory  results  in 
the  writer's  hands.  Cubebs,  grindclia  robusta,  crude  petroleum,  etc., 
while  most  efficient  agents  for  im|)airing  the  digestion,  give  slight  if 
any  other  results.  Sodium  bromide  and  ammonium  chloride  are,  how- 
ever, useful  in  many  cases,  and  add  considerably  io  the  good  results  of 
'  Soe  artulo  on  liout,  Volume  I. 
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treatment;  strvcliniiic  also  acts  well  by  ini[)r()viii<^  the  general  circu- 
lation. Tonics,  fresh  air,  regulation  of  diet,  and  hygienic  surround- 
ings are  of  course  important,  and  properly-directed  exercise,  carried 
in  vigorous  young  subjects  to  active  sweating,  has  a  most  distinct 
value  in  all  cases  of  chronic  rhinitis. 


-   INFLAMMATION  OF  THE  PHARYNGEAL  TONSIL. 

This,  with  its  various  secondary  results,  is  so  important  a  complica- 
tion of  all  forms  of  rhinitis  that  its  consideration  calls  for  a  separate 
section. 

Few  symptoms  are  so  bitterly  complained  of  by  patients  as  the 
exudation  of  very  tenacious  nuicus,  which  occurs  from  inflammation 
of  the  pharyngeal  tonsil  during  the  course  of  a  "  heavy  cold."  The 
discomfort  may  be  speedily  relieved  by  spraying  out  tlie  post-nasal 
space  by  means  of  the  upcurved  atomizer  with  some  sedative  and 
alkaline  solution,  either  of  the  formulas  suggested  for  simple  rhinitis 
answering  the  purpose.  The  mucous  membrane  being  thoroughly 
cleansed,  it  may  be  lightly  brushed  with  a  40-grain  solution  of  tannic 
acid  in  pure  glycerin  by  means  of  the  post-nasal  applicator.  The 
application  is  not  altogether  painless,  and  requires  a  considerable 
degree  of  manual  dexterity ;  the  utmost  care  must  be  taken  not  to 
bruise  or  otherwise  injure  the  parts.  Should  the  palate  close  spasmodi- 
cally upon  the  instrument,  the  latter  must  not  be  forcibly  removed,  but 
the  patient  instructed  to  make  some  vocal  sound,  when  the  palate  will 
relax  and  the  cotton-carrier  can  be  slipped  out  without  difficultv. 

In  almost  all  cases  of  hypertrophic  catarrh  the  pharyngeal  tonsil  is 
chronically  inflamed,  and  often  enlarged.  The  treatment  of  simple 
inflammation  of  the  gland  has  been  already  suggested  when  consider- 
ing that  disease.  When  enlargement  has  occurred,  the  applications  of 
iodine  should  be  made  several  times  a  week  for  a  considerable  period 
of  time,  and  the  strength  of  the  solutions  gradually  increased.  Good 
results  may  be  obtained  without  operative  interference  even  when  the 
adenoid  tissue  somewhat  encroaches  on  the  nasal  respiratory  space. 
The  tendency  of  these  growths  to  disappear  of  their  own  accord  must 
always  be  remembered  in  deciding  on  any  radical  means.  Great  hvper- 
trophy  of  the  pharyngeal  tonsil,  seriously  interfering  with  the  functions 
of  the  nose,  may  call  for  the  use  of  the  galvano-cautery  knife,  the  wire 
snare,  or  some  form  of  cutting  forceps  or  curette.  The  writer  regards 
the  use  of  the  finger  in  the  post-nasal  space,  especially  if  the  finger  be 
armed  with  a  cutting  guard — as  is  suggested  by  several  authors  ^ — as 
'  See  Lennox  Browne,  Diseases  of  the  Throat,  2d  ed.  p.  519. 
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an  exceedingly  heroic  procednre  of  (loubtfiil  utility.  Very  moderate 
curetting,  or  the  biting  or  burning  off  of  a  few  of  the  most  prominent 
nochiles  of  tlie  tonsil,  combined  with  the  use  of  iodine,  and  proper 
treatment  of  the  irhole  nano-pliarynfjeal  tract,  is  sufficient  in  the  great 
majority  of  cases.  The  instrument  usually  employed  by  the  present 
contributor  is  a  simple  straight  curette  four  and  a  half  inches  long 
from  edge  to  handle,  the  ring  well  ])ent  on  the  shaft  and  measuring 
five  by  ten  millimetres.  This  instrument  is  easily  introduced  through 
the  nose,  is  painless  and  safe  in  careful  hands  under  cocaine  anaesthesia, 
and  will  be  found  sufficient  in  all  but  a  very  few  cases,  in  which  grosser 
methods  may  be  required.'  In  the  case  of  adults  the  curette  is  guided 
by  the  aid  of  the  post-nasal  mirror,  but  in  children  the  sense  of  touch 
alone  must  usually  be  relied  upon.  The  sensations  communicated  to 
the  hand  through  the  instrument  are  sufficient  in  most  cases  :  if  abso- 
lutely necessary,  the  finger  may  be  cautiously  introduced  behind  the 
palate  and  the  curette  mani})ulated  under  its  guidance.  General 
anaesthesia  is  absolutely  necessary  in  the  latter  instance,  and  the 
operation  becomes  a  somewhat  complicated  and  bloody  one. 

Very  advanced  stages  of  hypertrophic  rhinitis  are  apt  io  be  accom- 
panied by  atrophic  and  degenerative  changes  in  the  pharyngeal  tonsil, 
resulting  in  crust  formation  in  the  post-nasal  space,  or  a  thick  muco 
])us  may  trickle  down  the  pharyngeal  wall,  both  giving  very  great  dis- 
comfort to  the  patient.  The  prognosis  of  this  condition  is  very  imfav(ir- 
able,  no  form  of  treatment  giving  permanent  relief;  but  if  patients  can 
be  seen  at  intervals  of  a  few  weeks,  })alliative  measures  can  be  carrial 
out  which  will  secure  almost  perfect  relief  from  the  annoying  symptoms. 
The  post-nasal  atomizer  is  here  again  of  great  value,  and  any  of  the 
solutions  which  will  be  given  in  the  section  on  Sclerotic  Rhinitis  may 
be  used  with  good  residt.  The  writer's  syringe-catheter,  figured  below, 
serves  a  useful  purpose  in  dislodging  crusts  and  mucus  too  adherent  to 

Fig.  10. 


Syriiifre-cntlu'ter. 


be  removed  by  the  atomizer.  It  is  intriHluceil  through  tlie  nose  in  the 
same  manner  as  the  ordinaiy  Eustachian  catheter,  and  wlion  the  ]v>s- 
teri or  pharyngeal  wall  is  reached  is  mtatt'd  inward  and  ujiward  toward 
the  vault :  being  fixed  with  the  left  luuul,  any  ehoson  solution  I'an  be 
injected  through  the  instrument  by  means  of  the  syringe.  The  fine 
'  See  T)-anmctions  American  Lanjngological  A.^^fociation,  for  lS8'.t.  j>.  44. 
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jets  of"  tliiiti  remove  masses  wliieli  eamiot  bo  dislodged  l»v  aii\'  sprav, 
and  have  none  of"  the  disagreeable  or  dangerous  features  of  the  oi'diuary 
large  post-nasal  syringe.  The  treatment  nuist  be  rej)eated  as  often  as 
the  symptoms  return,  whieli  is  in  most  cases  after  a  more  considerable 
interval  subsequent  to  each  application. 

Advanced  atro])hic,  and  sometimes  ulcerative,  changes  occur  about 
the  region  of  tiie  pharyngeal  tonsil  in  rhinitis  eirrhotica,  and  often  cause 
most  di.stressing  .symptoms.  With  our  })resent  knowledge  the  treat- 
ment of  such  conditions  is  exceedingly  unsatisfactory,  the  best  that  cau 
be  doue  being  to  relieve  the  symptoms  by  careful  antiseptic  cleansing 
at  intervals  of  a  few  days.  Any  of  the  sprays  which  will  be  given  in 
the  next  section  may  be  used,  and  one  of  the  milder  formulas  may  be 
given  the  patient  to  employ  at  home. 

In  all  cases  of  disease  of  the  ])liaryngeal  tonsil  the  inflammatory 
condition  will  improve  only  with  the  general  mucous  meml^rane,  and 
treatment  of  the  whole  upper  respiratory  tract  is  essential  iu  nearly 
every  instance. 


SCLEROTIC  RHINITIS. 


Synonyms. — Atrophic   catarrh,  Oztena,    Rhinitis   eirrhotica,   Dry 
catarrh. 

The  final  stages  of  chronic  nasal  inflammation,  when  most  of  the 
intranasal  tissues  have  been  destroyed  by  fibrous  changes  and  fatty 
degeneration,  have  been  very  variously  classified ;  but,  as  all  forms 
overlap  considerably,  their  therapeutic  management  is  best  considered 
under  a  single  heading.  In  all  types  of  either  sclerosis  or  true  atrophy 
the  prognosis  is  discouragement.  New  compounds  frequently  o-iye 
relief  for  a  certain  time,  and  hence  each  of  many  drugs  has  in  turn 
been  lauded  as  a  valuable  remedy  in  this  disease,  only  to  be  subse- 
quently abandoned.  Cases  of  simple  sclerosis,  even  when  far  advanced 
cau  be  much  relieved  in  very  many  instances,  but  when  the  epithelium 
is  permanently  lost  palliation  is  all  that  the  modern  rhinologist  has  to 
offer  the  unfortunate  patient.  The  former  class  of  cases  may  be  much 
benefited  by  the  use  of  "  alteratives "  in  the  form  of  spray  :  the  sul- 
pho-carbolate  and  the  iodide  of  zinc,  solutions  of  thvmol  or  of  listerine 
and  Boulton's  solution  have  proved  most  valuable  iu  my  hands.  They 
must  be  applied  with  skilful  and  thorough  technique,  at  first  daily,  and 
toward  the  end  of  the  four,  ten,  or  fourteen  months  of  treatment  once  a 
fortnight.  More  energetic  stimulants  are  frequently  called  for :  tinc- 
ture of  myrrh,  sanguinaria,  or  galanga  diluted  with  glycerin  to  suit  the 
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individual  case,  arc  perhaps  the  most  satisfactorv.  XrH-juet*  recom- 
mends chloride  of  zinc  as  a  most  efficient  stimulant.  The  writer  pre- 
fers to  use  them  on  a  small  cotton  mop,  lightly  brushing  the  turbinated 
tissues  with  the  medicine,  the  use  of  the  head-mirror  and  nasal  dilator 
being  essential.  Mechanical  stimulation  by  means  of  cautious  curetting 
of  the  papillomatous  turbinated  mucous  membrane,  especially  of  the 
post-nasal  region,  is  of  undoubted  value  in  selected  cases.  The  straight 
curette  used  by  the  writer  for  the  treatment  of  enlargements  of  the 
pharyngeal  tonsil  is  the  best  instrument  for  the  purpose ;  it  must  Ije 
used  with  the  utmost  care,  only  the  diseased  epithelium  being  scraj)eil 
off. 

The  faradic  current  is  probably  the  most  useful  agent  we  possess  for 
treating  cases  of  all  grades  of  sclerosis  and  atrophy.  A  straight  nasal 
electrode,  long  enough  to  reach  the  pharyngeal  wall  when  introduced 
through  the  nose,  is  necessary :  its  tip  should  be  well  wTapped  with 
cotton  and  dipped  in  some  alkaline  solution.  The  positive  pole  is  to 
be  placed  in  contact  with  the  nasal  mucous  membrane,  the  negative — 
an  ordinary  sponge  or  metallic  rheophore — being  held  in  the  hand  of 
the  patient  or  applied  to  the  maxillary  or  laryngeal  region  externally. 
To  use  the  battery  successfully  demands  much  care  and  judgment,  each 
case  being  largely  a  rule  unto  itself:  the  only  general  direction  possi- 
ble is  that  the  current  must  never  be  so  strong  as  to  tire  or  irritate 
the  patient.  The  stances  should  not  at  first  exceed  a  few  minutes  in 
length,  and  ten  minutes  is  the  outside  limit  to  which  the  applications 
should  be  carried. 

Fig.  11. 


Nasal  Electrode. 


Operative  surgical  treatment  is  very  rarely  called  for  in  nasal  scle- 
rosis. The  middle  turbinated  body  may  be  so  enlargeil  as  to  press 
upon  surrounding  structures,  in  which  case  destruction  of  the  super- 
abuiulant  tissue  is  indicated,  chromic  acid,  the  gal va no-cautery,  or  the 
Jarvis  snare  being  employed.  Care  should  be  taken  to  remove  no 
more  than  is  absolutely  necessary  to  relieve  pressure,  the  tendency  i>'^ 
this  disease  progressively  to  destroy  turbinated  tissue  being  never  lost 
sight  of.  Myxomatous  changes  in  the  middle  scroll  may  demand  the 
use  of  the  biting  forceps,  the  masses  being  often  too  sessile  and  elastic 
to  be  grasped  by  the  snare  ;  the  cautery-netxUe  is  not  well  suitetl  for  this 
purpose,  too  much  cicatricial  contraction  resulting  from  its  use.  The 
'  Revue  mens,  de  Laiyng.,  1SS7. 
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(tjK'rative  procedures  on  the  iiasiil  s('[)tiim  (lcscrilt<'<l  iiiidcr  Ilypcrtrophic 
Khinitis  may  be  necessary  in  some,  but  certainly  in  very  few  cases,  the 
main  efforts  of  treatment  in  tliis  disease  being  to  conserve,  not  destroy, 
tissue. 

Where  extensive  atrophic  changes  have  occurred  and  the  ciliated 
epithelium  has  been  lost,  palliative  measures  must  be  carried  out  at 
short  intervals  to  be  of  benefit  to  the  patient.  Any  of  the  milder  anti- 
septic and  stimulating  formulas  given  previously  may  be  prescribed  for 
daily  use  at  home,  a  thoroughly  good  atomizer  being  ordered  and  the 
patient  carefully  instructed  how  to  use  it.  Careless  spraying  with  an 
imperfect  instrument  is  quite  valueless,  and  is  very  discouraging  to  the 
sufferer.  ^Vfter  clearing  the  nasal  chambers  the  mucous  meml)rane 
may  be  protected  by  almost  any  of  the  bland  oils  which  now  abound 
in  the  market,  albolene,  glyeoline,  and  benzoinol  being  probably  the 
most  perfectly  unirritating.  If  there  is  much  odor  present,  5  grains  to 
the  ounce  of  menthol,  oil  of  sassafras,  or  oil  of  cinnamon  may  be  added 
to  the  oil,  which  is  also  to  be  used  in  an  efficient  atomizer.  Home 
treatment  is  very  easily  overdone,  and  too  much  spraying  is  nearly  as 
bad  as  none  at  all :  the  point  is  to  keep  the  chambers  free  from  crusts, 
and  the  sprays  should  not  be  used  more  frequently  than  is  necessary  to 
secure  this  result. 

In  addition  to  the  above,  thorough  local  treatment  at  the  hands  of 
the  physician,  carried  out  under  the  fullest  illumination  and  inspection 
at  intervals  ranging  from  a  few  days  to  one  or  two  weeks,  is  necessary. 
The  mucous  membrane  must  first  be  absolutely  cleared  by  means  of 
the  anterior  and  posterior  nasal  atomizer,  the  syringe-catheter,  or  cotton 
tufts  upon  long  aural  applicators ;  in  certain  cases  even  the  ear-forceps 
and  an  ordinary  small  rubber  syringe  may  be  required.  The  faradic 
current  may  then  be  used  as  directed  above,  and  the  membrane  finally 
protected  by  one  of  the  oil  solutions:  the  appended  formula  is  very 
frequently  employed  by  the  writer : 

]^.  Thymol.,  gr.  iij  ; 

Menthol.,  gr.  v ; 

Albolene  (liquid),  fsj- — M. 
Sig.  Use  in  atomizer. 

As  an  alternative  to  the  battery  the  whole  membrane  may  be 
mopped  with  tincture  of  myrrh  or  galanga,  slightly  mitigated  with 
glycerin,  or  sprayed  with  a  watery  solution  of  thymol  or  ichthyol. 
The  thymol  should  never  be  used  stronger  than  3  grains  to  the  ounce, 
being  held  in  solution  by  the  addition  of  a  small  percentage  of  alcohol 
and  glycerin  ;  even  a  2-grain  solution  cannot  be  borne  by  some  patients. 
Ichthyol  is  one  of  the  latest  remedies  which  has  been  lauded  as  valu- 
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able  in  atrophic  catarrh ;  it  may  be  used  as  a  IJ  per  cent,  solution,  and 
is  certainly  useful  in  many  cases.  Its  very  unpleasant  odor  and  taste  are 
best  disguised  by  the  addition  of  menthol,  })ut  even  so  flavored  it  can- 
not be  tolerated  by  sensitive  patients.  All  powders,  the  galvano- 
cauteiy  (used  as  a  "stimulant"),  and  Gottstein's  cotton  pledgets 
are  far  worse  than  useless  iu  this  disease,  tending  to  increase  the 
chronic  inflammation  and  epithelial  destruction.  Certain  forms  of 
treatment  much  advocated  in  Continental  literature,  such  as  sterilizintj 
baths,  burring  away  (supposedly)  softened  bone,  scraping  off  degenerated 
mucous  membrane  with  the  finger,  etc.,  the  present  writer  regards  as 
unscientific  and  often  grossly  hurtful,  with  the  rare  exception,  ]X)ssibly, 
of  in  a  few  syphilitic  cases. 

Laborderie '  has  reported  a  number  of  cases  of  great  improvement 
following  skin-grafts  from  the  interdigital  membrane  of  the  frog  to 
the  ulcerated  surfaces  in  rhinitis  cirrhotica.  Tlie(»retically,  the  treat- 
ment is  a  highly  scientific  one,  and  could  the  grafts  be  made  from  a 
membrane  covered  with  columnar  ciliated  epithelium  the  results  might 
be  highly  satisfactory.  It  should  be  remembered  that  destruction  of 
the  epithelial  layer  is  the  most  essential  and  harmful  lesion  of  the  dis- 
ease, and  one  which  has  heretofore  defied  all  forms  of  treatment. 

Constitutional  tonic  treatment  is  more  necessary  in  rhinitis  cirrhotica 
than  in  any  other  form  of  nasal  disease,  and  the  general  health  must 
be  improved  by  every  possible  means.  The  broad  indications  are  the 
same  as  in  the  hypertrophic  process,  but  the  patients  are  more  ai)t  to 
be  feeble,  with  imperfect  circulation,  and  must  be  treated  accordingly. 
If  syphilitic  infection  be  present,  remedies  directed  to  that  disease  are 
of  the  first  importance,  and  such  cases  frequently  do  better  under 
]iroper  treatment  than  those  in  which  no  such  taint  is  present.  Chronic 
inflammation  of  the  lower  air-passages  is  present  in  perhaps  all  cases 
of  rhinitis  cirrhotica,  the  relief  of  which  is  of  coui^se  essential  to 
improvement  in  general  health.  Change  of  climate  is  valuable  in 
many  cases;  the  less  deviated  regions  of  the  Adirondack?,  the  Maine 
woods,  and  similar  "spruce-areas"  are  very  beneficial  during  the  sum- 
mer months,  and  the  lower  highlands  of  the  Carolinas,  the  plateau  of 
Mexico  about  Orizaba,  and  the  hills  of  Southern  California  are  to  be 
recommended  during  the  winter  season. 


SYPHILITIC  AND   TUBERCULAR  RHINITIS. 

Spkcific  diseases  of  the  nose  call   ior  nuieh  the  same  liK-al  treat- 
ment as  the  simple  chronic  inflammations  of  corresponding  stages,  the 
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constitutiuiial  tluTapuutics  beinj^  by  fur  more  important.  The  deep 
iileerations  produced  by  breaking-down  guraniata  sjiould  be  cauterized 
by  acid  nitrate  of  mercury  cautiously  applied  on  a  delicate  ap})licator; 
even  the  galvano-cautery  may  be  used  in  cases  of  rapid  necrosis.  The 
shallow  ulcers  are  best  treated  by  applications  of  nitrate  of  silver,  a 
solution  of  100  grains  to  the  ounce  of  distilled  water  being  usually 
employed  by  the  writer.  It  is  essential  that  the  raw  surface  be  wiped 
clean  with  absorbent  cotton  before  using  the  medicine.  Powdered 
iodoform  is  highly  recommended  in  the  treatment  of  syphilitic  catarrh, 
and  may  be  lightly  dusted  over  the  mucous  membrane  by  the  use  of 
the  laryngeal  powder-blower.  In  cases  of  rapid  ulceration  constitu- 
tional treatment  must  be  pushed  to  the  limit  of  tolerance,  and  the 
general  health  improved  by  every  possible  means.  Subsequent  cicatri- 
cial deformity  may  produce  serious  symptoms  which  call  for  plastic 
operations  or  other  measures  which  cannot  be  described  here. 

Tubercular  rhinitis  admits  of  palliative  measures  only,  which  have 
already  been  described  under  Atr()j)hic  Catarrh,  a  large  number  of 
cases  of  the  latter  disease  being  due  to  tuberculosis.  It  is  the  opinion 
of  the  contributor  that  efficient  treatment  of  the  naso-larynx  will  pre- 
vent extension  of  the  disease  and  indefinitely  prolong  life  in  numerous 
instances. 


INFLAMMATION  OF  THE  FRONTAL  AND  MAXIL- 
LARY SINUSES. 

In  nearly  every  case  of  nasal  iuHammation,  whether  acute  or 
chronic  in  type,  there  is  more  or  less  involvement  of  the  adjacent 
sinuses,  the  frontal,  maxillary,  sphenoidal,  and  ethmoidal  all  being 
implicated.  The  two  last-named  cavities  when  diseased  give  rise  to 
such  obscure  symptoms,  and  are  so  difficult  of  access,  that  no  definite 
treatment  can  be  recommended.  The  therapeutics  of  the  frontal 
sinuses  are  in  most  cases,  however,  equally  ajjplicable  to  the  ethmoidal 
and  sphenoidal.  Acute  hypersemia  of  the  brow  sinus,  occurring  in  the 
course  of  an  ordinary  acute  coryza,  calls  for  the  treatment  already 
recommended  for  the  latter  disease,  which  will  usually  be  found  suf- 
ficient to  control  the  symptoms.  Attention  to  the  condition  of  the 
digestive  tract  is,  of  course,  always  called  for,  and  a  mild  cathartic 
may  be  given.  The  bromides  of  potassium  and  sodium  given  in 
large  doses,  3  to  4  drachms  in  the  first  twenty-four  hours,  and  2 
drachms  j;gr  diem  subsequently,  have  often  an  admirable  effect  on 
this  condition. 

Where  deformity  is  evident  and  the  pain  great  more  energetic  meas- 
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ures  will  be  called  for.  lu  addition  to  the  intranasal  applications, 
atropine  sulphate  internally,  :j-gifth  of  a  grain  every  hour  for  twelve 
hours,  or  until  the  throat  is  very  dry,  may  be  ordered.  If  there  is 
decided  tumefaction  in  the  region  of  the  cavity  externally,  a  blister  of 
cantharidal  collodion  should  be  placed  over  the  frontal  sinus  or  ju.~t 
above  it.  The  symptoms  may  be  expected  to  abate  in  twenty-four 
hours  under  this  treatment,  especially  if  the  patient  can  be  confined 
to  the  house.  Without  treatment  even  the  mildest  class  of  cases  are 
exceedingly  apt  to  go  on  to  suppuration,  the  duration  of  pain  and 
deformity  occasionally  being  from  two  to  three  weeks.^ 

The  management  of  pus  accumulations  in  the  frontal  sinuses  belongs 
to  the  domain  of  surgery,  and  will  be  found  described  in  all  standard 
textbooks  on  that  subject.^  Early  treatment  at  the  hands  of  the  rhinolo- 
gist  will,  however,  prevent  this  unfavorable  termination  in  nearly  all 
cases.  "  Catarrhal  headache  "  from  chronic  congestion  of  these  cavities 
is  exceedingly  common  in  cases  of  hypertrophic  catarrh,  and  usually 
disappears  as  the  nasal  condition  improves.  Severe  attacks  may  be 
promptly  relieved  by  applications  of  cocaine,  a  small  ball  of  cotton 
being  saturated  with  a  5  per  cent,  solution,  and  by  means  of  a  delicate 
forceps  tucked  up  in  the  region  of  the  infuudibidum,  being  allowed  to 
remain  for  from  five  to  ten  minutes.  Menthol  in  spray  form  is  also  a 
useful  drug  in  all  forms  of  catarrhal  headache,  and  may  be  used  more 
freely  than  cocaine.  Bromides  and  atropine  are  probably  the  most 
valuable  remedies  for  internal  administration  in  this  condition,  large 
doses  of  the  sodium  salt  seldom  failing  to  give  relief  even  in  the  severe 
headaches  of  advanced  atrophic  catarrh.  Jurasz^  advocates  the  use  of 
a  delicate  probe  for  opening  the  infundibulum  in  cases  of  purulent 
inflammation  of  the  frontal  sinus,  but  the  operation  is  one  of  very 
great  difficulty,  and,  in  the  writer's  opinion,  of  doubtful  utility. 
Possibly  medicated  fluids  might  be  introduced  into  the  cavity  by 
means  of  a  delicate  silver  canula  passed  in  the  same  manner  as  the 
Jurasz  probe. 


PURULENT  INFLAMMATION  OF  THE  MAXILLARY 

SINUS. 

This  is  not  a  very  common  condition  in  nasal  catarrh,  the  diseiise 
being  more  frequently  due  to  dental  caries  and  alveolar  abscesses. 
When  dependent  on  the  latter  causes,  the  removal  of  the  ott'ending 
tooth  and  thorough  drainage  of  the  autniin  by  drilling  through  the 

*  See  paper  on  this  subject  by  tlio  writer,  ^fedical  Xenv,  Jan.  5,  1889. 

'  See  R.  A.  Keeve,  Cunadian  Fractiiiuiur,  1887.  '  Berlin,  klin.  Woch.,  1887. 
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alveoliU'  .socket  iiitn  the  sinus  ai'c  adxocatcd.  X'ai'iuus  antiseptics  may 
be  bub.se([Uently  injected  into  the  sinu>  tiirougli  the  opening;  thus  made. 
ruiMiU'iit  catarrh  of  the  antrum,  occurring  as  a  sequel  of  acute  or  chronic 
rhinitis,  rarely  calls,  however,  for  such  vigorous  measures.  Many  cases 
will  get  well  without  special  treatment  if  the  nasal  lesions  can  be  cured, 
and  even  severe  examples  will  wholly  recover  without  o})erative  inter- 
ference in  many  instances.  The  writer  believes  that  fluids  can  be 
made  to  enter  the  maxillary  sinus  through  its  normal  opening  into 
the  nasal  chamber  in  most  instances  in  which  it  is  diseased,  and  that 
such  treatment  with  properly  chosen  solutions  will  cure  very  many 
cases  which  have  heretofore  been  subjected  to  operation.  All  swellings 
which  interfere  with  drainage  from  the  antrum  must  first  be  removed, 
temporarily  by  cocaine,  or  permanently  by  chromic  acid  or  galvano- 
cautery  "  tackiugs."  The  patient  is  then  instructed  to  lean  the  head 
toward  the  shoulder  corresponding  to  the  affected  side,  and  an  atomizer 
throwing  a  strong,  coarse  spray  is  introduced  through  the  nasal  specu- 
lum and  pointed  as  nearly  as  may  be  at  the  opening  of  the  sinus  into 
the  middle  meatus.  The  spray  may  then  be  thrown  into  the  nasal 
chamber  with  some  force  and  for  as  great  a  length  of  time  as  the 
patient  can  bear  it  without  much  discomfort.  The  head  is  then  leaned 
forward  and  the  surplus  fluid  allowed  to  drain  off,  the  spraying  being 
then  repeated  two  or  three  times,  as  may  seem  desirable.  Several 
weeks  of  daily  or  tri-weekly  treatments  may  be  required,  but  con- 
valescence is  scarcely  more  prolonged  than  after  operative  interference, 
often  much  less  so,  and  the  patient  is  saved  much  pain  and  annoyance. 
Any  non-irritating  antiseptic  solution  may  be  used  for  the  purpose,  the 
peroxide  of  hydrogen  being  especially  recommended  by  Ingalls  and 
others ;  the  appended  formula  is  a  favorite  with  rhinologists : 


I^.  Listerine  (Lambert), 

f3v; 

Acidi  borici, 

gr.  XXX ; 

Sodii  bofatis, 

gr.  viij  ; 

Aquae  rosse, 

fsij; 

Aquse  dest., 

q.  s. 

ad  fsiv.— M, 

Siff.  Use  in  atomizer. 

Opening  the  antrum  from  the  middle  or  inferior  meatus,  as  advo- 
cated by  Mickulicz  and  others,  must  be  considered  an  heroic  procedure, 
to  be  undertaken  with  great  reluctance  even  by  an  expert ;  extraction 
of  a  tooth,  as  previously  suggested,  is  probably  a  much  safer  and 
simpler  operation. 

It  is  of  course  of  great  importance  in  all  cases  of  disease  of  the 
maxillary  sinus  consequent  to  nasal  inflammation  that  the  nose  should 
receive  the  most  careful  attention,  and  be  brought  to  as  near  a  condition 
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of  normality  as  may  be  possible.  Tumors  and  polypi  of  the  antrum 
belong,  like  those  found  in  the  nasal  cavities,  to  the  province  of  surgery, 
and  cannot  be  considered  here. 


ANOSMIA. 

Anos:mia  and  other  derangements  of  the  sense  of  smell  offer  little 
encouragement  to  the  nasal  therapeutist.  When  dependent  on  affec- 
tions of  the  respiratory  portion  of  the  tract,  relief  of  the  former  will 
often  restore  the  lost  sense,  but  when  due  to  disease  of  the  olfactory 
region  or  to  central  lesions,  little  or  nothing  can  be  done  in  most  cases. 
The  constant  galvanic  current  is  recommended  by  Spencer  Watson,  or 
faradism  may  be  employed  :  Morell  Mackenzie  advocates  insufflations 
of  strychnine,  ^V  gi'^ii"  in  2  grains  of  powdered  starch  rejircsenting  a 
local  dose.  Syphilitic  patients  may  be  improved  by  specific  treatment 
internally,  and  progressive  doses  of  strychnine  may  be  tried  in  almost 
all  cases.  When  central  or  nerve-lesions  are  the  causative  factors,  the 
therapeutic  management  must  be  directed  to  these  conditions,  the  prog- 
nosis, however,  not  being  favorable.  Parosmia,  or  subjective  derange- 
ment of  olfaction,  occurs  in  epilepsy  and  other  nervous  diseases,  and 
its  treatment  belongs  rather  to  the  province  of  the  neurologist  than  to 
that  of  the  nasal  therapeutist. 


DISEASES  OF  THE  PHARYNX  AND 
LARYNX. 

By  CHARLES  E   SAJOUS,  M.  D. 


The  fact  that  the  subjects  treated  of  in  this  article  inchule  many  that 
are  seldom  met  with  in  general  practice  has  led  the  writer  to  introduce, 
in  a  few  instances,  a  brief  description  of  their  etiology  and  sympto- 
matology. This  dej)arture  from  the  general  plan  of  the  work  has  been 
made  in  order  to  carry  out  better  its  object  in  the  practical  sense,  and 
avoid  the  necessity  of  research  when  time  is  precious.  This  is  the 
more  necessary  since  the  subjects  alluded  to  are  \vithin  the  territory  of 
a  specialty,  the  knowledge  involved  being  hardly  of  a  kind  expected 
in  the  general  practitioner,  for  whose  benefit  this  article  is  principally 
written. 

The  lines  of  treatment  indicated  are  those  supported  by  clinical 
experience — a  selection  worthy  of  the  reader's  confidence.  Had  pro- 
miscuous therapeutical  observations  been  noticed,  the  entire  volume 
would  hardly  have  sufficed,  and  much  confusion  would  have  ensued. 
The  recent  methods  which  have  been  alluded  to  have  been  selected 
from  among  those  presenting  reasonable  indications  that  they  would  not 
very  soon  be  relegated  to  oblivion. 


DISEASES  OF  THE  UVULA. 

UVULITIS. 

Although  inflammation  of  the  uvula  without  involvement  of  the 
pharynx  is  seldom  seen,  it  nevertheless  may  occur  as  a  result  of  con- 
tinued and  forcible  hacking  to  dislodge  accumulated  mucus  in  the 
pharyngeal  vault,  of  traumatism,  or  as  a  local  manifestation  of  a  dia- 
thetic disorder.  The  uvula  suddenly  becomes  red  and  swollen,  giving 
rise  to  pain  during  the  act  of  deglutition,  and  to  an  irritating  cough 
Avhen  the  infiltration  of  the  tissues  is  such  as  to  cause  elongation  of  the 
organ. 

The  local  application  of  a  20  per  cent,  solution  of  hydrochlorate 

4.39 
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of  cocaine  with  a  cainel's-liair  pencil  every  two  hour.s  arrests  the 
unpleasant  symptoms,  by  contracting  the  tissues  and  depleting  them. 
In  case  of  inability  on  the  part  (jf  the  j)atient  to  carry  out  this  treat- 
ment properly,  a  lozenge  composed  of  \  grain  of  cocaine  and  2 
grains  of  powered  coca-leaves  may  be  sul:)stituted.  Scarification  mav 
i)e  pi-actised  with  advantage  when  tlie  congestion  is  marked.  The  parts 
around  the  uvula  being  thoroughly  anaesthetized  with  a  10  per  cent, 
solution  of  cocaine,  a  tea-spoon,  held  in  the  left  hand,  is  pa.ssed  behind 
the  organ,  the  hollow  surface  of  the  bowl  serving  as  a  support  for  it 
and  as  a  shield  for  the  pharyngeal  wall.  A  bistoury  is  then  used  to 
prick  the  inflamed  surfaces  a  few  times,  bleeding  being  encouraged 
by  gargling  with  lukewarm  Mater. 

Elongation  of  the  Uvula. 

Elongation  of  the  uvula  occurs  in  the  majority  of  cases  as  a  result 
of  chronic  catarrhal  affections  of  the  posterior  nasal  cavity  and  of  the 
pharynx.  It  is  not  so  much  due  to  extension  of  the  inflammatory 
process  proper  as  to  the  irritation  induced  by  the  constant  hacking  and 
scraping  to  which  catarrhal  cases  usually  become  accustomed,  and  to 
the  additional  irritation  of  passing  discharges.  General  weakness  and 
anaemia  through  loss  of  muscular  tone  may  also  allow  the  soft  palati- 
to  droop  on  the  tongue,  thus  simulating  true  elongation  of  the  uvula 
and  giving  rise  to  the  same  symptoms.  Gastric  and  hepatic  disorder.-, 
by  disturbing  the  equipoise  of  the  circulation,  may  maintain  a  pharyn- 
geal congestion  capable  of  involving  the  soft  palate  and  uvula,  and 
induce  elongation  of  the  latter.  Disorders  liable  to  cause  paralysis,  as 
dij)htheria  and  scarlatina,  may  also  become  etiological  factors,  and,  by 
ciuising  depression  of  tlie  soft  palate,  at  least  simulate  an  elongation  as 
complete  in  symptomatic  expression  as  that  due  to  inflammatory 
processes. 

The  elongation  may  be  temporary,  and  may  follow  the  course  of  an 
acute  pharyngeal  congestion,  the  uvula  becoming  at  times  anlematous 
and  nnich  enlarged.  In  such  cases  the  treatment  adoptetl  for  the 
reduction  of  the  inflammatory  process  is  usually  sufticient  to  restore 
the  uvula  to  its  normal  state.  Much  assistance  may  be  obtaiueil,  it 
may  be  added,  in  the  treatment  of  these  eases  by  scarifying  the  organ. 
Sni])ping  otf  asmall  piece  at  the  end,  as  recommended  by  some  authors, 
Avhile  relieving  much  the  existing  infiltration,  is  hardly  warranted,  delay- 
ing as  it  does  the  iiual  recovery  until  the  cut  surface  has  completely 
healed. 

When  the  elongation  is  unacconipanied  In-  active  inllanuuation,  or, 
in  other  words,  is  present  when  its  own  and  tlie  surrounding  tissues  are 
not  congested,  medication  is  useless.  T(>mporarv  contraction  may  be 
obtained  by  means    of  strong    astringents,  such    as    tannin,  sidphate 
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of  c()j)jH'r,  ftc,  l>iit  siicli  trcatiiK'iit  iiifroly  (Icludcs  tlie  pationt,  who 
soon  returns  as  badly  off  as  hefoi'c.  Shortening  by  removal  of  a  piece 
repfcsentht;!  f/ir  cxtrid  of  (lie  cloiif/dtioii  is  the  only  cfFective  measure,  and 
is  sometimes  followed  l)y  residts  as  surprising  to  the  patient  as  they  arf 
gratifying  to  the  surgeon,'  The  operation  may  be  accomplished  with  a 
pair  of  long  curved  scissors,  the  uvula  l)eing  steadied  with  a  pair  of 
suitable  forceps.  This  procedure,  although  apparently  easy,  is  at  times 
quite  difficult,  owing  to  the  constant  up-and-down  motion  of  the  uvula. 
Again,  the  scissors,  in  closing,  allows  the  organ  to  slip  out  of  its  grasp 
afler  cutting  perhaps  half  way  through  it.  A  much  more  satisfactory 
method  is  that  by  the  use  of  the  scissors  slion-n  in  the  accompanying 
figure : 

Fig.  12. 


Sajous's  Uvula  Scissors. 


The  instrument  being  held  with  the  palm  of  the  hand  directed 
toward  the  operator — that  is  to  say,  M-ith  the  thumb  and  finger  passed 
through  the  rings  from  below  upward  (the  bend  being  just  sufficient  to 
prevent  interference  with  the  line  of  vision) — it  is  introduced  closed  into 
the  mouth.  As  soon  as  the  point  has  reached  the  uvula  the  rings  are 
separated,  and  the  organ  hangs  between  the  teeth  of  the  claws.  The 
rings  being  now  approximated,  the  claws  close  on  the  uvula  before  the 
blades  touch  it  (a  feature  possessed  by  no  other  uvula  scissors),  hold  it 
fast,  and  bring  it  forward  by  bending  it  at  its  base.  The  scissors  cut- 
ting it  in  that  position,  the  cut  surface  is  oblique  and  posterior.  '\\'^hen 
food  is  swallowed  the  horizontal  surface  obtained  with  other  instru- 
ments is  scraped  and  kept  sore  for  several  days  by  the  passing  fiwd. 
With  the  oblique  surface  facing  posteriorly,  obtained  with  this  instru- 
ment the  bolus  only  touches  the  anterior  surface  of  the  stump,  the  cut 
surface  resting  against  the  pharynx,  and  therefore  out  of  the  way  of 
the  passing  foreign  substances.     The  healing  process  is  more  rapid  ;  a 

'  Many  cases  presenting  all  the  physical  symptoms  of  catarrhal  phthisis  liave 
been  suddenly  cured  by  the  removal  of  a  greatly-elongated  uvula,  which  by  irritating 
the  larynx  caused  exhausting  cough.  Two  such  cases  have  been  observed  by  the 
■writer. 
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better  stump  is  obtained;  slipping  of  the  uvula  between  the  blades  is 
impossible;  and  the  cut  is  always  complete.  A  20  per  cent,  solution 
of  cocaine,  applied  four  minutes  before  the  operation,  renders  it  pain- 
less and  prevents  the  slight  bleeding  which  otherwise  usually  occurs. 

An  after-effect  of  the  operation  is  slight  local  pain,  increased  by  the 
act  of  deglutition.  Well-seasoned  food,  hot  liquids,  and  smoking  should 
be  avoided.  A  lozenge  containing  -^  of  a  grain  of  cocaine  and  2  grains 
of  powdered  leaves  of  coca,  allowed  to  dissolve  slowly  in  the  mouth, 
greatly  alleviates  the  slight  pain  present. 

As  a  rule,  too  much  of  the  organ  is  removed,  and  cases  in  which  no 
trace  of  it  is  left  are  not  uncommon.  It  is  true  that  the  soft  palate  seems 
to  accommodate  itself  to  the  malformation  resulting  from  bad  surgery 
by  performing  more  or  less  accurately  the  functions  of  the  absent  organ, 
but,  nevertheless,  cases  have  been  met  with  in  which  these  functions  are 
imperfectly  performed,  owing  to  inability  on  the  part  of  the  soft  palate 
to  close  completely  the  naso-oral  isthmus  during  deglutition.  As 
much  should  be  left  of  the  organ  as  would  about  represent  a  normal 
one.  The  stump  assumes  a  rounded  shape,  and  enough  of  the  azygos 
uvulae  is  always  left  to  meet  all  physiological  requirements. 

Tumors  of  the  Uvula. 

Papillomata,  occurring  in  the  majority  of  cases  as  a  manifestation 
of  tuberculosis  or  syphilis,  are  occasionally  observed  on  the  uvula. 
Other  forms  of  tumor,  cysts,^  and  angiomata  ^  are  also  met  with,  though 
very  rarely.  Extravasation  of  blood  into  the  uvula,^  giving  it  a  club- 
shaped  appearance,  and  due  to  contusions  through  unskilful  handling 
of  instruments,  may  simulate  an  angioma. 

Tuberculous  growths  are  best  overcome  by  means  of  lactic  acid 
applied  to  the  surface  left  after  excising  the  body  of  the  tumor  with 
the  scissors.  The  application  may  be  made  with  a  camers-hair  jx^ncil, 
care  being  taken  to  avoid  dripping.  It  should  be  repeattnl  daily  until 
complete  resolution  has  taken  place.  For  syphilitic  growths  nitrate  of 
silver  should  be  substituttnl  for  the  lactic  acid,  the  preferable  mode  of 
application  being  that  involving  the  use  of  the  probe.  The  tip  of  the 
instrument,  being  heatetl  over  a  lamp,  is  then  applietl  against  a  crystal 
of  the  salt,  which  at  once  dissolves  and  closely  adapts  itself  to  the 
metallic  surface  in  cooling.  On  contact  with  the  wound  tiie  nitrate  of 
silver  again  deliquesces.  Care  should  be  taken  to  include  all  parts  of 
the  diseased  surface  in  the  application,  which  should  be  repeatetl  as  soon 
as  the  whitish  scab  formetl  has  disappearetl. 

In  the  other  forms  of  tumor,  chromic  acid,  used  in  the  same  man- 

'  Two  |n'rsnii:il  observations,  among  others. 

'  I'liipault,  Rinu'  vunsuellc  </<■.<  Mdlmlicn  </«■  rEnfance,  June,  1890. 

''  Schech,  Disaiscs  of  the  Mouth,  lliroat,  and  Xosc. 
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ncr  as  the  nitrate  of  silver,  deseribcd  above,  is  of  service  in  the 
removal  of  small  soft  and  sessile  growths.  WlieJi  (jpptn'tnuity  is  fur- 
nished by  peduneulation  cither  to  snare  or  snip  the  neoplasm  off,  it  is 
always  best  to  take  advantaii'o  of  it,  thus  greatly  promoting  the  chanees 
of  early  resolution,  and  also  limiting  to  a  marked  degree  unpleasant 
secondary  symptoms,  such  as  local  inflammation  and  pain.  The  gal- 
vano-eautery  is  an  efficient  agent  in  the  treatment  of  diminutive  and 
non-intlammatory  growths,  a  bright  cherry  heat  being  the  most  effective. 

Neuroses  of  the  Uvula. 
Paralysis. — Paralysis  of  the  uvula  is  usually  associated  with  cor- 
responding affections  of  the  palate,  resulting  in  their  turn  from  general 
affections ;  diphtheria,  for  instance,  is  a  prolific  cause.  The  palate  re- 
mains motionless  during  deglutition  or  other  a(;ts  normally  requiring 
its  elevation  or  approximation  to  the  pharyngeal  wall,  this  symptom 
being  present  in  addition  to  any  of  the  symptoms  usually  accompany- 
ing elongation.    In  cases  of  paralysis,  both  general  and  local  treatment 

Fig.  13. 


is  indicated,  arsenic  in  the  form  of  Fowler's  solution  being  admin- 
istered in  increasing  doses,  beginning  with  3  drops  three  times  daily, 
taken  in  half  a  tumblerful  of  water  immediately  after  meals.  The 
faradic  current  is  by  far  the  best  form  of  electrical  stimulation  obtain- 


444  DISEASES   OF  THE  PIIARYXX. 

able.  It  may  be  apj)lie(l  directly  to  the  palate  by  means  of  a  laryngeal 
electrode  of  the  form  shown  in  the  cut  (Fig.  13),  or  better  still  through 
water  held  in  the  mouth  by  the  patient  by  simply  bending  the  head 
backward  as  shown  in  the  figure.  The  ncgatiye  pole  is  connected  with 
the  mouth  electrode,  while  the  positive  is  connected  with  that  used  exter- 
nally, over  the  thyroid  cartilage.  The  current  should  be  verA'  mild  at 
first,  and  gradually  increased  with  the  ])atient's  ability  to  stand  it. 
One  mouthful  of  water  is  held  in  the  mouth  as  long  as  he  can  licjld  his 
breath,  when  another  mouthful  is  taken.  The  external  or  neck  electrode 
should  be  kept  moist  during  the  application  to  ensure  penetration  of 
the  tissues  by  the  current.  The  sittings  should  not  last  more  than  ten 
minutes,  but  be  repeated  daily.  This  method,  which  the  author 
has  not  seen  described  elsewhere,  ensures  thoroughness  of  applir-a- 
tion ;  every  part  of  the  soft  palate  is  reached,  and,  contact  between  the 
mucous  membrane  and  the  metallic  surface  being  avoided,  the  faradiza- 
tion can  be  continued  much  longer  without  discomfort  to  the  patient. 

Rosenzweig  ^  indorses  the  treatment  proposed  by  Henoch,  which  con- 
sists in  injections  of  strychnine,  ^  to  -^  of  a  grain  daily,  the  neck  being 
the  seat  of  injection.  Recovery  took  place  in  from  three  to  nineteen 
days  in  the  cases  reported. 

Reflex  Neuroses. — Neuroses  of  the  soft  palate  and  uyula  may  also 
be  dependent  upon  reflex  irritation.  Schadlc^  of  St.  Paul,  ^linn.. 
observed  an  interesting  case  in  which  rapid  spasmodic  raising  and 
lowering  of  the  parts  occurred  as  a  result  of  hypertrophy  and  hyper- 
festhesia  of  the  mucous  menil)rane  covering  the  turbinated  bodies,  and 
Avhich  disappeared  as  soon  as  the  latter  were  thoroughly  cauterized.  Cases 
of  the  same  kind,  but  less  clearly  defined  as  to  etiology,  were  recently 
added  to  the  literature  of  the  subject  by  Dieulafoy  ^  and  Legroux.^ 


DISEASES  OF  THE  PHARYNX. 
Acute  Pharyngitis. 
Although  acute  pharyngitis  may  occur  as  a  manifestation  or  cnn- 
comitant  symptom  of  many  disorders,  the  early  apjiearances  o^  the  phar- 
ynx d(j  not  vary  sufficiently  to  render  very  trustworthy  a  diagnosis 
established  solely  upon  local  examination.  The  pharynx  usually  jMV.-cnts 
irregularly  distributed  redness,  })atehes  of  congestion  implit-ating,  in  the 
majority  of  cases,  the  posterior  pillars.  In  severe  cases  the  anterior 
jiillars,  the  uvula,  and  the  tonsils  are  also  involved,  the  rtnlness  being 

>  Thempentkche  Monnlsh.,  April,  1S91. 

•'  Jniinial  Am.  ilM/.  Axsuciation,  (Vt.  20,  1888. 

»  La  Setiiidiw  viah'cali;  Nov.  12,  1S90.  *  Ibid.,  Nov.  2G,  1890. 
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greater  and  iiu)re  evenly  (li>tril)iite<l.  The  ujeneral  symptoiiH,  if  any 
are  present,  usually  indicate  a  marked  ease;  a  teelinj^  of  lassitude,  iiead- 
ache,  ami  slii^ht  inerease  in  the  superficial  temperature  being  tlie  usual 
train  of  sensations  experienced.  The  treatment  should  consist  of  two 
distinct  parts — the  first  tending  to  abate  the  local  symptoms  by  direct 
treatment,  the  second  eonsistinji  of  measures  calculated  to  combat  the 
disorder  acting  as  exciting  cause. 

Whatever  be  the  origin  of  the  affection,  the  local  measures  are 
always  of  service,  the  aim  being  to  deplete  the  engorged  blood-vessels 
and  the  infiltrated  tissues.  Cocaine  would  be  an  ideal  remedy  in  these 
eases  were  its  eifects  more  lasting  and  the  reaction  following  its  use 
(owing  to  temporary  paresis  of  the  blood-vessels)  not  undesirable.  Better 
than  cocaine  is  -lO-grains-to-the-ounce  solution  of  nitrate  of  silver, 
which,  applied  once  a  day  with  a  large  camel's-hair  pencil  (carefully 
avoiding  dropping  into  the  larynx),  after  drying  the  pharyngeal  walls 
with  an  absorbent  cotton  pledget,  not  only  produces  the  desired  effect 
upon  the  tissues,  but  anjestlietizes  them  sufficiently  to  arrest  the 
local  pain,  which  at  times  is  quite  severe,  especially  when  the  act 
of  swallowing  is  performed.  A  weaker  solution  of  nitrate  of  silver 
would  be  irritating  instead  of  palliative.  A  lozenge  containing  -^  of 
a  grain  of  cocaine,  1  grain  of  borate  of  sodium,  and  1  grain  of  chlorate 
of  potassium,  dissolved  in  the  mouth  every  two  hours,  greatly  assists 
the  preliminary  procedure.  Tannin  dissolved  in  glycerin,  40  grains  to 
the  ounce  of  the  latter,  serves  a  good  purpose,  in  children  especially,  but 
it  should  be  applied  with  a  cotton  pledget  at  least  three  times  daily  to 
bring  about  any  result.  A  very  effective  treatment,  when  local  appli- 
cations cannot  be  practised  and  when  the  patient  can  remain,  at  home^ 
is  the  inhalation  of  the  vapor  of  water  charge<l  with  the  fumes  of 
benzoin.  One  drachm  of  the  tincture  being  placed  in  a  tea-cupful 
of  very  hot  water,  the  cup  is  covered  with  a  towel  folded  into  a 
cone ;  the  mouth  being  then  placed  over  the  upper  opening,  the 
steam  evolved  is  inhaled  as  lono;  as  it  is  o-enerated.  Lozeno;es  con- 
taining  3  grains  of  the  resin  of  guaiac,  as  recommended  by  Morell  Mac- 
kenzie,^ may  be  substituted  when  the  patient  is  obliged  to  go  out  of 
doors.  A  nother  method  of  real  value  is  that  recommended  by  Concato 
and  Bufaliui,^  consisting  in  spraying  the  phaiynx  with  ether  every  two 
hours  for  three  or  four  minutes. 

Of  great  importance  in  the  treatment  of  acute  pharyngitis  is  a  ]) rop- 
er recognition  of  the  influence  exercised  by  disorders  of  neighboring 
parts  in  maintaining  the  pharyngeal  inflammatory  process  in  a  state  of 
activity.  Intranasal  disease,  it  must  always  be  borne  in  mind,  is  one 
of  the  most  prolific  causes  of  pharyngitis,  and  measures  addressed  to 

*  Diseases  of  the  Pharynx,  Larynx,  and  Trachea,  London,  1880. 

'  Schechj  Diseases  of  the  Mouth,  Throat,  and  Xose,  Blaikie's  translation. 
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the  nasal  cavities,  anterior  or  posterior,  should  form  one  of  the  most 
important  elements  of  the  curative  method  adopted.  In  fact,  this  is  so 
true  that  the  pharyngeal  disorder  will  often  be  observed  to  fluctuate 
with  tlie  chantres  noted  in  the  nasal  affection.  The  treatment  of  the 
latter  does  not  belong  to  this  section,  but  it  will  not  be  out  of  place  to 
state  that  absolute  cleanliness  of  the  nasal  organs,  maintained  by  the 
bi-daily  use  of  a  wash  consisting  of  1  drachm  of  bicarbonate  of  sodium 
dissolved  in  a  pint  of  lukewarm  water  and  snuffed  into  the  nose  from 
the  palm  of  the  hand,  will  actively  influence  recovery  if  carried  out 
with  the  measures  already  recommended. 

Hepatic  engorgement  is  the  cause  of  often-repeated  attacks  in  a 
small  proportion  of  the  cases,  and  if  this  tendency  to  frecpicnt 
recurrence  exist  and  the  nose  be  normal,  the  liver  will  generally  l)e 
found  to  form  the  basis  of  the  trouble,  the  local  treatment  becoming  in 
that  case  of  secondary  importance.  A  saline  purgative  is  here  of 
infinite  value,  followed  by  the  administration  of  phosphate  of  sodium, 
two  tea-spoonfuls  night  and  morning,  to  stimulate  the  liver  gently  until 
its  normal  activity  is  restored.  A  pill  composed  of  calomel  3  grains 
and  extract  of  belladonna  j  of  a  grain,  taken  at  night  until  copious 
evacuations  have  been  obtained,  is  another  means  usually  followed 
with  prompt  results. 

Catarrhal  gastritis  is  a  frequently  observed  etiological  factor  in 
over-eaters  and  tipplers.  These  cases  are  often  unsatisfactory,  owing 
to  the  difficulty  experienced  in  obtaining  a  change  in  their  habits. 
Copious  draughts  of  hot  water,  sipped  night  and  morning,  with 
bismuth,  10  grains  before  meals,  and  an  occasional  purgative,  seem  to 
do  all  the  good  that  can  be  expected.  When  the  physician's  wishes 
as  to  a  modification  of  habits  are  complied  Avith,  the  patients  soon 
recover  completely,  especially  if  local  treatment  is  added  to  the  sys- 
temic measures  adopted. 

In  a  small  proi)ortion  of  cases  the  pharyngeal  affection  is  associated 
with  the  manifestations  of  a  general  diathesis,  such  as  rheumatism  and 
gout,  muscular  and  articular  pains  being  quite  evident  reminders  of 
the  existence  of  this  association.  Salicylate  of  sodium,  15  grains  eveiy 
three  hours,  actively  modifies  the  whole  train  of  symptoms,  very  often 
after  three  or  four  doses  only  have  been  taken. 

Membranous  Pharyngitis. 
This  is  a  rather  more  severe  jiharyugeal  disorder  than  the  prt'ceding, 
also  consisting  of  an  acute  superficial  inflanuuation,  but  charat-teriziH.! 
by  the  exudation  of  a  whitish  substance  or  false  membrane,  and  ot^en 
mistaken  for  diphtheria.  The  early  subjective  symptoms  of  both  dis- 
ease's also  present  much  aual(\i2;v.  The  septic  character  of  membranous 
])haryngitis  is  distinctly  shown   by  the  results  of  a  ti-e;itiuem    based 
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miiinly  upon  tliis  liypotliois,  sii|)|)lciiiciit<(l  with  f^ciici'al  tonics,  the 
di.scase  hcin^  usually  met  with  in  iktsous  weak  in  licaltli  aixl  ill  ahk- 
to  with.staml  the  j)r(>xiinity  ot"  atl'ectiou.s  such  as  diphtheria,  scarlatina, 
etc.  or  other  infections  diseases,  A  solution  of  permanganate  of 
potassium,  10  grains  to  the  oinicr,  is  an  effective  agent  to  check  the 
local  trouble.  It  should  he  api)lied  with  a  camel's-hair  [)encil  every 
two  hours  over  the  inflamed  parts,  after  carefully  cleansing  theiu  of  all 
false  membrane  by  means  of  a  pledget  of  cotton  fastened  to  the  end  of 
a  probe.  A  mild  aperient,  the  salines  being  prefcral)le,  is  always  of 
value  in  these  cases.  Salol  is  highlv  recommended  bv  Gouy;ueidieim  ' 
of  Paris;  hint  it  must  be  administered  in  large  doses — 1  drachm  three 
or  four  times  a  day,  sup})leniented  with  a  spray  of  boric-acid  solution, 
the  diet  beiuir  confined  meanwhile  to  milk. 

Boislimiere'  of  St.  Louis  employed  the  following  formula  in  a  large 
iiund)er  of  cases,  and  obtained  recovery  in  from  twelve  to  thirty-six 
hours — a  great  gain  in  time,  as  the  average  duration  of  the  affection  is 
from  two  to  five  days  : 

I|i.  Sodii  benzoatis,  .5j  to  iv  ; 

Glycerini, 

Elixir,  calisayse,  da.  f.5J. — M. 

Sig.  One  tea-spoonful  every  one  or  two  hours. 

The  severe  dysphagia  often  present  renders  necessary  the  exhibition 
of  anodynes.  The  remedies  indicated  for  the  same  purpose  in  acute 
pharyngitis  will  serve  advantageously  in  the  membranous  form. 

As  tonics  the  preparations  of  cinchona,  arsenic,  and  strychnine  are 
of  especial  value.  When  slight  stimulation  is  necessary — it  is  generally 
requisite  in  asthenic  cases — the  Mariani  wine  of  coca  is  by  far  the  most 
effective  agent,  a  wine-glassful  to  be  taken  one  hour  after  meals. 

Follicular  Pharyngitis. 

This  form  of  pharyngitis,  commonly  termed  "  clergyman's  sore 
throat,"  is  most  prevalent  among  persons  who  in  their  avocations  are 
obliged  to  use  the  voice  extensively — preachers,  lawyers,  singers,  army 
officers,  etc.  The  principal  pathological  conditions  characterizing  it, 
in  addition  to  the  vascular  engorgement  of  chronic  phaiyngitis,  are  the 
presence  of  a  number,  more  or  less  great,  of  rounded  projections,  red- 
dish in  color,  w'ith  white  apices,  standing  out  like  pimples  from  the 
surface  of  the  membrane. 

The  treatment  of  follicular  pharyngitis  includes,  besides  the  gene- 

^  Annales  des  3faladies  de  P  Oreille,  du  Larynx,  du  Nez  et  du  Pharynx,  Sept.,  1890. 
^  St.  Louis  Courier  of  3fedicine,  Feb.,  1888 ;  ref.  in  Annual  of  Universal  Med.  Sciences, 
series  1889. 
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ral  and  local  mt'a.-?iiix'.s  indicated  for  simple  acute  pharvngitir?,  surgical 
procedures  for  the  active  destruction  of  the  inflamed  follicles,  the  main 
foci  of  inflammation.  Galvano-cauter}'  has  given  Ijy  far  the  Ix-^t 
results.  Besides  being  a  painless  means,  it  gives  rise  to  no  disagree- 
able after-symptoms  and  does  its  work  effectually.  A  small  loop 
twisted  at  the  end,  so  as  to  form  a  miniature  corkscrew,  is  the  most 
satisfactory  electrode ;  it  penetrates  deeply  into  the  inflamed  follicle,  and 
gives  rise  to  no  secondar}^  disturbance,  especially  if  the  tip  be  brought 
to  a  bright  cherry  heat.  Each  engorged  follicle  should  lye  touched 
after  carefully  cleansing  the  pharyngeal  wall  with  an  alkaline  spray. 
Not  more  than  four  or  five  follicles  should  be  burned  at  each  sit- 
ting, several  days  being  allowed  to  elapse  before  another  series  of 
cauterizations  is  attempted.  Hardly  any  discomfort  is  causal  during 
the  operation,  slight  local  soreness,  lasting  a  couple  of  days,  represent- 
ing about  all  the  after-effects  that  occur.  AVith  the  destruction  of  the 
follicles  disappears  the  surrounding  inflammation,  and  almost  immediate 
relief  ensues.  When  the  superficial  vessels  are  large  and  show  evi- 
dences of  varicosity,  the  larger  ones  should  also  be  cauterized,  the  tip 
being  applied  a  couple  of  times  along  the  portion  showing  through  the 
membrane. 

AVhen  a  galvano-cautery  l)attery  cannot  be  had,  actual  cautery'  may 
be  substituted,  although  it  offers  by  no  means  the  same  certainty  of  a 
favorable  result.  A  good-sized  piece  of  wire,  mounted  upon  a  wooden 
handle,  is  heated  to  a  red  heat  in  the  flame  of  an  alcohol  lamp  and  aj>- 
plietl  to  each  follicle,  the  manipulation  l)eing  conducted  rapidly  to  avoid 
cooling  of  the  wire  during  its  excursion  between  the  lamp  and  the 
pharynx.  The  after-effects  of  the  applications  are  the  same  as  those 
following  galvano-cautery,  unless  the  flame  of  an  oil  lamp  or  gas  i^e 
employed,  when  the  carbonaceous  deposit  formed  at  the  end  of  the 
wire  may  greatly  retard  resolution  of  the  cauterized  spots  by  intro<lucing 
into  the  wound  irritating  particles  of  lampblack. 

Xitrate-of-silver  cauterizations  are  much  less  effective  than  either 
of  the  two  preceiling.  An  instrument  such  as  that  used  for  actual 
cautery  may  be  employed.  Its  tip  IxMng  heate<l  over  an  alcohol  lamp, 
it  is  applied  against  the  nitrate-of-silver  cr^'stal,  enough  of  which  will 
adhere  for  the  cauterization  of  two  follicles.  Resolution  does  not  take 
place  as  rapidly  as  wlien  the  other  methods  are  use<l.  and  nii>ro  time 
should  elapse  Ix'twcen  the  sittings. 

The  follicles  once  dostroyeil,  treatment  for  the  chronic  iiirianimation 
existing  in  the  membrane  proper  should  be  continueil  until  the  normal 
color  of  the  pharynx  returns. 

Pharyngomycosis. 
The  white  or  yellowish  deposits  characterizing  this  affection,  and 
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usuallv  t'oiiiul  ill  the  cnpts  niid  liilds  ul"  tlic  tonsils,  must  be  rciiiovcd 
with  a  small  (.■iiretto,  each  cavity  being  thoroughly  emptied.  At  times 
the  base  of  the  tongue  and  jn-ojections  of  mucous  membrane  may 
become  more  or  less  covered  with  them,  adding  greatly  to  the  fcetidity 
of  the  breatii.  The  origin  of  the  Leptothrix  buccalis  being  generally 
due  to  carious  teeth,  treatment  of  the  latter  is  of  first  importance. 
The  tartar  at  the  base  of  the  teeth  being  also  a  prolific  field  for  the 
Leptothrix  buccalis,  the  patient  should  be  advised  to  cleanse  his  mouth 
and  teeth  carefully  at  least  once  a  day.  Bryson  Delavan '  recommends 
a  solution  of  mercury  bichloride,  1  :  2000,  applied  to  each  crypt  after 
cleansing.  Nitrate  of  silver  dissolved  by  heat  on  the  end  of  a  probe 
is  also  quite  effectual,  while  galvano-cautery  may  be  considered  as  the 
most  satisfoctory  agent  to  prevent  recurrence  of  the  disease.  Bogrotf 
of  Odessa^  recommends  fuchsin  in  saturated  solution,  mixed  with  a 
1 :  1000  solution  of  corrosive  sublimate. 

Dry  Pharyngitis. 

Dry  pharyngitis,  also  termed  atrophic  pharyngitis,  generally  finds 
its  origin  in  a  long-standing  post-nasal  catarrh  and  as  a  sequel  of 
chronic  or  follicular  pharyngitis.  Its  remote  cause  may  therefore  be 
traced  to  all  the  etiological  factors  entering  into  the  production  of  these 
affections.  In  old  people  it  frequently  occurs  as  a  manifestation  of 
senile  debility.  Its  principal  feature  is  the  absence  of  lubrication  due 
to  the  deficient  glandular  action,  and  as  a  result  the  membrane  appears 
dry  and  lustrous,  with  perhaps  streaks  of  muco-purulent  post-nasal 
discharge  adherino;  teuaciouslv  to  its  surface.  The  membrane  becomes 
sometimes  greatly  thinned,  and  occasionally  cases  are  met  with  in 
which  this  reduction  in  thickness  causes  the  conformation  of  the  verte- 
brae lying  behind  the  membrane  to  be  distinctly  seen. 

In  young  people  dry  pharyngitis  can  generally  be  cured,  but  in  the 
aged  such  a  result  is  seldom  obtained.  Of  primary  importance  in  the 
treatment  of  this  affection  is  cleanliness  of  the  naso-pharynx  and  phar- 
ynx, to  limit  as  much  as  possible  one  of  the  existing  causes  of  the 
inflammatory  process — contact  with  the  naso-pharyngeal  secretions, 
which  are  almost  always  extremely  irritating.  Chlorate  of  potassium, 
1  drachm  to  the  pint  of  lukewarm  water,  inhaled  into  the  nose  from  the 
palm  of  the  hand  and  allowed  to  pass  into  the  mouth  by  tilting  the  head 
backward,  meets  the  indications  more  satisfactorily  than  other  agents, 
owing  to  its  tendency  to  maintain  the  parts  in  a  moist  condition.  The 
trouble  being  frequently  kept  up  by  the  inhalation  of  dust  and  other 
irritating  substances,  by  sleeping  with  the  mouth  open,  etc.,  careful 
examination  to  ascertain  the  presence  of  any  such  irritating  cause  should 

^  Annual  of  ike   Universal  Medical  Science.^,  vol.  iv.  p.  ■28-5,  series  1888. 
*  British  Med.  Jourmd,  Aug.  15,  1891,  from  Vratch,  No.  16,  p.  411,  1891. 
Vol.  II.— 29 
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be  made.  Of  greatest  value  in  tliese  cases  i.s  the  application  of  elec- 
tricity, suggested  bv  Shiirly  oi'  Detroit  some  years  ago.  Instead,  how- 
ever, of  galvanism,  which  he  recommends,  the  writer  uses  faradism,  the 
negative  pole  being  applied  to  the  pharynx.  The  method  of  applica- 
tion is  that  described  and  illustrated  on  p.  443.  Daily  sittings  are 
necessary  for  about  two  weeks,  then  every  other  day,  after  which  they 
can  gradually  be  diminished  in  number.  The  only  drug  found  to  have 
a  favorable  influence  upon  the  atrophied  membrane  is  nitrate  of  silver 
(10  grains  to  the  ounce  of  water),  which,  applied  with  a  cotton  pledget 
every  othei*  day,  produces  marked  relief  in  almost  all  the  cases  treaterl. 
Too  stimulating  a  remedy  should  be  avoided,  the  resulting  inflam- 
mation being  more  harmful  than  beneficial.  Oleoresin  of  cubebs,  15 
drops,  taken  on  a  lump  of  sugar  three  times  daily,  is  of  value  until  it 
begins  to  disorder  the  stomach.  Systemic  disturbances,  princij>ally 
those  of  the  digestive  apparatus,  contribute  greatly  to  the  continuance 
of  the  trouble,  and  should  be  carefully  sought  after  and  corrected. 

Tuberculous  Pharyngitis. 

Tuberculosis  of  the  i)harynx  generally  presents  itself  as  a  complica- 
tion of  puhnonary  or  laryngeal  tuberculosis,  or  of  both,  rarely  precLtling 
them.  Much  can  be  done  to  alleviate  the  intense  suflFering  to  which  it 
gives  rise,  especially  during  the  act  of  deglutition,  but  a  cure  can  hardlv 
be  hoped  for  unless  the  local  trouble  be  absolutely  primary  and  the  case 
be  seen  early. 

Touching  each  shallow  grayish  ulcer  with  a  20  })er  cent,  solution  uf 
cocaine,  and,  as  suggested  by  Krause  of  Berlin  and  Heryng  <>f  War- 
saw, scraping  it  thoroughly  with  a  curette,  and  then  applying  to  each 
scraped  spot  lactic  acid,  gives  very  satisfactory  results  when  the  ulcers 
are  not  too  deep.  As  a  rule,  however,  the  application  of  anything  but 
sedative  agents  causes  great  pain,  and  seldom  does  much  gootl.  Of  the 
sedatives,  cocaine  is  certainly  the  most  effective  and  seems  at  times 
to  ]n'omote  resolution.  Lozenges  are  not  an  advantageous  tbrm 
for  its  application,  owing  to  the  frequent  necessity  of  swallowing 
induced.  It  is  best  to  familiarize  an  attendant  with  the  use  of  a 
camcl's-hair  pencil,  and  to  instruct  him  to  touch  the  spots  of  ulceration 
whenever  pain  is  present.  After  each  ap}>lication  iotloform  should  bo 
spread  over  the  ulcers  also  (using  another  camel's-hair  pencil  t(»  do 
this),  and  the  jKitient  be  rnjuested  to  keep  the  mouth  open  for  a  couple 
of  mimites.  This  treatment,  repeated  several  times  daily,  is  very 
soothing  to  the  parts,  and  often  yields  very  satisfactory  results.  Iodo- 
form is  not  as  disagreeable  to  the  taste  as  it  is  to  the  sense  of  smell. 
Soft  and  lukewarm  food  and  but  slightly  seasontnl  will  soon  lx»  found 
to  cause  the  least  ])ain.     Morphine,  boUadonna.  and  all  drugs  causing 
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ihyiics.s  ul"  the  throat  when  a<hiiinistcrt'(l   internally  slidiild   be  strietly 
avoided,  the  dryness  greatly  inereasing  the  sufFering. 

Syphilitic  Pharyngitis. 
The  three  stages  of  syphilis  may  become  manifest  in  the  phar- 
ynx. Primary  syphilis  is  rarely  met  with,  and  its  local  manifestations, 
eorresjionding  with  those  of  the  other  parts  of  the  oral  cavity,  either 
disap[)ear  spontaneonsly  or  yield  to  the  application  of  nitrate  of  silver 
fused  to  the  end  of  a  })rol)e.  In  the  secondary  form  a  solution  of 
nitrate  of  silver  (30  grains  to  the  ounce)  gives  greater  satisfacticjn  than 
the  solid  stick  ;  it  should  be  applied  with  a  camel's-hair  pencil  to  each 
blotcli  after  thorough  cleansing  with  an  alkaline  solution.  Internally, 
the  red  iodide  of  mercury  should  be  given  in  doses  of  ^Ig-  of  a  grain 
three  times  a  day,  and  be  continued  until  the  first  evidences  of  ptyalism 
occur,  when  a  course  of  iodide  of  potassium,  administered  as  intlicated 
below,  will  be  of  service  to  eliminate  the  mercury  from  the  system. 
While  this  treatment  is  being  conducted  the  teeth  shonld  be  kept  scru- 
pulously clean,  and  mouth-washes  containing  either  borax  or  chlorate 
of  potassium  be  frequently  used.  These  precautions,  besides  contrib- 
uting to  the  patient's  comfort,  influence  markedly  the  spread  of  the 
local  manifestations.  The  general  health  should  be  looked  to  with  care, 
and  tonic  and  nutritive  preparations  administered.  Cod-liver  oil  and 
malt  or  cod-liver  oil  emulsion  serve  a  useful  purpose  in  both  the  sec- 
ond and  third  stages.  The  use  of  alcoholics  and  smoking  shoidd,  how- 
ever, be  strictly  interdicted.  They  both  tend  to  greatly  aggravate  the 
ulcerative  process.  The  food  should  be  non-irritating  as  to  the  condi- 
ments, and  not  be  taken  hot.  Frequent  bathing  is  always  advanta- 
geous. 

In  the  tertiary  form  iodide  of  potassium  is  much  more  effective  tlian 
mercury.  Beginning  with  10  grains  three  times  a  day,  1  grain  is  added 
to  each  dose  until  40  grains  are  taken  at  a  time.  lodism  generally 
supervenes  when  the  half  of  that  quantity  is  taken,  but  it  is  not  disad- 
vantageous to  continue  the  administration  of  the  iodide  notwithstand- 
ing the  eruption  and  the  coryza.  These  unpleasant  complications  can 
quickly  be  mastered  by  the  use  of  Fowler's  solution,  3  to  5  drops  after 
each  dose  of  the  iodide.  The  continuation  of  the  iodide  should  depend 
upon  the  effect  produced,  and  as  soon  as  evidence  appears  that  the 
remedy  is  mastering  the  disease  the  dose  should  be  decreased  as  it  was 
increased,  one  grain  at  a  time.  In  some  cases  iodide  of  potassium 
deranges  the  stomach.  This  usually  occurs  when  it  is  given  dissolved 
in  a  small  quantity  of  excipient.  If  each  dose  is  administered,  how- 
ever, in  a  large  tumblerful  of  pure  water,  these  evil  effects  will  be 
avoided. 

The  local  treatment,  as  in  all  other  specific  ulcerations,  becomes 
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much  more  eifective  if  the  parts  are  kept  in  tlie  cleanest  possible  state. 
Tliis  may  be  done  by  the  patient  himself  by  means  of  gargling,  deter- 
gent washes  containing  borate  of  sodium,  bicarbonate  of  sodium,  or 
ciilorate  of  potassium  being  employetl.  One  drachm  of  either  dissolves] 
in  1  pint  of  water  forms  a  solution  that  may  easily  be  prepare<^l  by  the 
patient.  Every  other  day  the  ulceration  should  be  touched  with  nitrate 
of  silver  in  the  manner  already  explained.  Pain  during  deglutition  is 
usually  the  most  severe  symptom.  Most  effective  in  overcoming  tliis 
very  distressing  feature  of  the  local  manifestations  is  of  course  cocaine 
in  the  form  of  a  10  per  cent,  solution.  It  can  be  used  as  a  spray,  the 
patient  being  advised  to  use  the  atomizer  only  sufficiently  long  to 
enable  him  to  feel  the  moisture  over  pharyngeal  surfaces.  If  the  spray 
is  used  four  or  five  minutes  before  meals,  the  patient  will  be  able  to 
partake  of  much  more  food  than  he  otherwise  would — an  important 
element  in  the  ultimate  results  of  the  treatment. 

Adhesion  of  the  soft  palate  to  the  pharynx  and  other  deformities 
sometimes  follow  syphilitic  ulceration  in  this  region.  Operative  pro- 
cedures then  become  necessary  to  restore  the  parts  to  a  condition  approx- 
imating the  normal  as  much  as  possible  as  to  conformation  and  func- 
tion. 

Erysipelas  of  the  Pharynx. 
As  in  erysipelas  of  other  portions  of  the  system,  measures  to  support 
the  patient  and  to  abate  the  fever  are  of  primary  importance.  The 
efflorescence  of  the  affection  is  preceded  by  a  well-marked  febrile  stage, 
which  lasts  two  or  three  days,  and  during  which  the  temperature  may 
surpass  103°  F.  As  soon  as  the  erysipelatous  blush  appears,  however, 
this  high  temperature  tends  to  decline,  again  to  reach  its  height  as  soon 
as  the  eruption  has  thoroughly  develo})ed.  Veratrum  viride,  recom- 
mended by  many  authors,  is  in  the  writer's  opinion  too  depressing. 
Aconite  in  small  doses  frequently  rcjieateil  serves  the  same  purpose, 
without  presenting  this  untoward  feature.  It  may  be  conveniently 
administered  with  the  tincture  of  the  chloride  of  iron,  one  advantage 
of  which  is  that  it  limits  the  local  manifestation  by  its  astringent  action 
as  it  passes  the  inflamed  surfaces  on  its  way  to  the  stomach.  The  fol- 
lowing prescription  serves  the  purpose  satisfactorily  : 

I^.  Tinct.  aconiti,  111-^; 

Tini't.  ferri  chloridi,  oij  ; 

Glycerini,  o-ss ; 

Aqu;e,  q.  s.  ad  5iij. 

Sig.  One  tea-spoonful  to  be  taken  every  half  hour  until  temperature 
and  pulse  are  influencal ;  afterward  eveiy  hour. 
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TIk' erv>i|)(-'lat<»ii,s  blush  i-  liatlicd  with  tln'  mixture  durinj^  the  act  of 
dt'i;lutiti()ii,  and  remains  uudci-  the  inHucnce  (tf  the  astringent  until  the 
nt'xt  (htse  is  taken.  The  (-(jntinuoiis  action  wliich  is  tluis  obtainetl 
greatly  limits  the  duration  of  the  local  inflammatory  process. 

Bedford  Brown '  insists  ujion  the  importance  of  counter-irritation 
applied  to  the  neck  and  chest  "for  the  purpose  of  inducing  a  migration 
of  the  inthunmation."  .Vlthough  the  \vriter  has  not  as  yet  acted  upon 
this  recommendation — most  probably  a  valuable  one — he  would  be 
inclined  to  choose  the  region  of  the  liver  as  the  seat  of  counter-irrita- 
tion, basing  this  selection  upon  the  remarkable  results  obtained  by  the 
same  procedure  in  the  treatment  of  epistaxis,  and  which  no  other  region 
of  the  body  seems  to  furnish. 

The  local  pain  may  easily  bo  mastered  by  means  of  a  10  per  cent, 
solution  of  cocaine,  the  excipient  used  being  mint-water.  The  head- 
ache, usually  quite  marked,  can  be  greatly  benefited  by  snuffing  ^  grain 
of  morphine  every  two  or  three  hours.  The  opiate  is  absorbed  by  the 
nasal  mucous  membrane,  and  taken  in  this  way  is  more  effective  in  head- 
ache than  if  taken  by  the  mouth.  Cold  compresses  may  be  employed 
in  addition  with  advantage.  The  morphine  should  not  be  continued  too 
long,  lest  it  cause  constipation.  The  bowels,  on  the  contrary,  should 
be  kept  free  by  means  of  salines,  Hunyadi  Janos  water,  etc. 

The  diet  should  consist  of  soft  food,  milk  and  its  preparations  being 
of  special  advantage.  Alcoholic  beverages  are  irritating  to  the  local 
lesion  on  their  passage  to  the  stomach,  but  they  may  be  administered, 
should  stimulants  be  required,  by  means  of  soft  gelatin  capsules,  slightly 
moistened  before  placing  them  in  the  patient's  mouth. 

Retro-pharyngeal,  Abscess. 

The  fact  that  retro-pharyngeal  abscess  is  almost  always  met  with  in 
children  renders  an  early  diagnosis  more  difficult,  and  proportionately 
decreases  the  chances  of  success  when  effiarts  are  made  to  arrest  prog- 
ress before  pus  is  formed.  If  fluctuation  be  not  present,  however,  the 
administration  of  iodide  of  potassium  in  full  doses,  coupled  with  the 
frequent  local  application  by  means  of  a  camel's-hair  pencil  of  a  solution 
of  iodine  in  glycerin  (10  drops  of  the  tincture  to  the  ounce  of  glycerin), 
often  succeeds  in  arresting  the  development  of  the  abscess.  The  case 
should  be  watched,  however,  owing  to  the  tendency  of  the  iodide  of 
potassium  to  cause  oedema.  Should  infiltration  of  the  tissues  of  the 
pharynx  appear,  the  drug  should  be  stopped  and  the  infiltration 
reduced  by  the  application  of  a  10  per  cent,  solution  of  cocaine, 
repeated  every  hour  until  all  signs  of  it  have  disappeared. 

AVhen  the  abscess  is  found  to  contain  pus  the  only  treatment  is 

'  Journal  of  the  Am.  Med.  Association,  quoted  iu  Annual  of  the  Universal  Med.  Sciences, 
series  1S8S. 
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evacuation  by  freely  opening  it  with  a  bistoury  or  by  means  of  a 
trocar  and  aspirator.  The  former  is  the  quicker  method,  but  it  ex- 
poses the  patient  to  suffocation  by  the  flow  into  the  larj-nx  of  the  pus 
suddenly  liberated.  The  least  dangerous  mode  of  procedure  is  that  pro- 
posed by  MacCoy  of  Pliiladelphia.  A  small  vertical  iucision  is  made 
at  the  upper  portion  of  the  swelling,  above  the  point  of  greatest  tension, 
to  relieve  the  latter.  After  the  flow  of  a  small  quantity  of  pus,  the 
tension  will  be  found  to  have  been  relieved,  and  the  incision  can  be 
extended  with  less  danger,  the  abscess  being  then  gradually  emptied 
by  digital  compression.  As  soon  as  the  cut  in  the  abscess  shall  have 
been  made,  the  patient's  head  should  suddenly  be  tilted  forward,  to 
cause  as  much  of  the  pus  as  possible  to  flow  out  of  the  mouth.  The 
discharge  continues  for  some  time,  the  cavity  growing  smaller  and 
smaller  until  the  wound  closes. 

When  the  aspirator  is  employed  a  curved  trocar  should  be  used,  and 
its  point  inserted  upward  into  the  most  prominent  pcirtion  of  the 
growth.  This  is  the  simplest  and  least  dangerous  operation,  and  may 
be  made  painless  by  the  preliminary  application,  with  a  camel's-hair 
pencil,  over  the  seat  of  the  abscess,  of  a  10  per  cent,  solution  of  cocaine. 
The  general  health  of  the  patient  should  be  carefully  looked  into,  and 
adequate  means  employed  to  correct  any  systemic  disorder  that  may 
be  discovered.  A  scrofulous  diathesis  is  present  in  almost  all  idiopathic 
cases,  which  represent  at  least  90  per  cent,  of  the  total  number.  Retro- 
pharyngeal abscess  is  an  occasional  complication  of  scarlet  fever  and  of 
cervical  spondylitis.  This,  however,  in  no  way  modifies  the  form  of 
treatment  recommended. 

Tumors  of  the  Pharynx. 

Epitheliomata,  sarcomata,  fibro-sarcomata,  osteomata,  adenomata, 
papillomata,  cysts,  adeno-chondromata,  and  pilose  tumoi*s  have  been 
observed  in  the  pharyngeal  cavity.  Removal  may  be  effectetl  in  some 
cases  by  electrolysis,  the  snare,  or  galvano-cautery.  Malignant  tumors, 
however,  should  be  removed  bodily.  This  subject  comes  within  the 
scope  of  treatises  on  surgery,   to  which  the  reader  must  be  referred. 

Neuroses  of  the  Pharynx. 
Ihipcixvstliesia. — Hypenesthesia  frequently  follows  kxnil  innnitesta- 
tions  of  infectious  diseases,  the  exciting  element  being  a  siigiit  su)>er- 
ficial  congestion,  not  sufticiently  marked  to  provoke  pharyngitis.  l)ut 
great  enougli  to  ])roduee  an  exaggerated  action  of  the  sensory  nerve- 
supplv.  Any  continued  irritation — sniokt\  dust,  an  elongatixl  uvula, 
etc. — niav  also  act  as  an  I'xciting  eausr,  while  disorders  of  the  digest- 
ive a])paratus  fre(|uently  maintain  an  extrssive  sensitiveness  quite  dif- 
flt'ult  to  overcome. 


FoiiEiuy  iioDii'is  IS  Till-:  I'liAiivyx.  4^5 

The  siipi'i-licial  coiiji^cstidii  I'olluw  iii;^  inrcciidiis  disunlers  rcadilv 
yields  to  an  astringent,  espeeially  il"  preceded  \)\  an  applicutiun  of  u 
40  i)er  i-ent.  solution  of  nitrate  of"  silver.  The  contraction  of"  the  blood- 
vessels indiieed  by  the  latter  is  best  continued  by  a  spray  of  resorcin,  8 
grains  to  the  ounce,  alternating  with  an  alum  soluticjii,  10  grains  to  the 
ounce,  every  other  day.  The  applications  should  be  made  at  least  four 
times  daily  to  keep  up  the  constricting  action  of  the  astringents.  Coca- 
ine is  pernicious  in  these  cases,  owing  to  the  weakened  state  of  the 
local  blood-supply.  In  the  other  forms  of  hypenesthesia  enumerated 
the  exciting  cause  should  first  be  removed,  and  the  same  local  treat- 
ment employed. 

Ancesthcsia  is  usually  of  central  origin.  It  may  be  met  with  in 
connection  with  other  nervous  disorders,  such  as  epilepsy  and  hysteria, 
and  as  a  sequel  of  infectious  disorders — the  paralysis  following  diph- 
theria, for  instance.  It  is  said  to  occur  in  typhus  fever  and  cholera, 
and  to  be  common  in  general  paralysis  of  the  insane.^  Treatment  of 
these  cases  naturally  corresponds  with  that  of  the  central  disorder  which 
forms  the  primary  cause. 

Motor  jxo'alysis  also  generally  finds  its  cause  in  a  central  disorder, 
the  removal  of  which  is  essential  to  obtain  a  satisfactory  result. 

On  general  principles,  strychnine  hypoderraically  and  general  tonics 
are  almost  always  indicated.  Arsenic  is  especially  valuable  when  the 
neurosis  present  is  a  sequel  of  diphtheria.  Electricity  serves  the  double 
purpose  of  assisting  in  the  diagnosis  and  restoring  motion.  When  the 
paralysis  is  of  central  origin,  an  interrupted  current  will  cause  contrac- 
tion of  the  muscles,  whereas  this  contraction  will  not  occur  if  atrophy 
of  the  muscles  is  the  principal  pathological  element  present.  In  the 
latter  case  a  cure  need  hardly  be  expected.  Therapeutically,  the 
method  of  applying  electricity  described  on  p.  444  will  serve  a 
useful  purpose. 

Foreign  Bodies  in  the  Pharynx. 

The  objects  most  frequently  found  in  the  pharynx  may  be  divided 
into  those  presenting  asperities,  such  as  pins,  needles,  fish-bones,  tacks, 
bristles,  etc.,  which  the  contractions  of  the  constrictors  in  deglutition 
force  into  the  pharyngeal  walls ;  and  those  whose  dimensions  do  not 
allow  their  passage  into  the  oesophagus — pieces  of  meat,  bread-crusts, 
coin,  etc. 

In  cases  in  which  a  small,  sharp  object  is  said  to  have  been  swal- 
lowed it  is  well  to  bear  in  mind  that  localized  spots  of  irritation,  such 
as  inflamed  follicles,  frequently  give  rise  to  sensations  resembling  pre- 
cisely those  produced  by  such  a  foreign  body.  These  sensations  may 
also  be  due  to  scratches  produced  by  the  roughness  of  a  piece  of  dry 
^  Lennox  Browne,  The  Throat  and  its  Diseases,  London,  1887. 
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bread-crust,  oliicken-bone,  oyster-.slicll,  etc.  accidentally  swallowed. 
To  these  elements  of  error  may  also  be  added  the  imaginary  foreign 
bodies  of  hysterical  women. 

The  laryngeal  mirror  should  first  be  employed  to  locate  the  foreign 
body,  this  being  greatly  assisted  by  the  subjective  symjitoms  and  the 
indications  of  the  patient.  A  satisfactory  examination  of  the  parts  is 
not  always  possible,  however,  owing  to  the  marked  congestion  present. 
The  index  finger  of  the  right  hand  may  then  be  employed,  its  palmar 
surface  being  always  directed  toward  the  posterior  pharyngeal  wall,  not 
only  to  ascertain  the  location  of  the  foreign  body,  but  to  seize  it  if  its 
form  enables  it  to  insinuate  itself  between  the  nail  and  the  finger,  pro- 
vided the  former  be  somewhat  long.  Pins,  needles,  tacks,  spicules  of 
bone,  etc.  may  easily  be  removed  in  this  manner.  To  hold  the  object 
solidly  the  palmar  surface  of  the  finger  is  firmly  pressed  against  the 
nearest  surface  as  it  is  withdrawn  with  the  foreign  body.  AVhen  it  is 
too  large  to  be  grasped  in  this  manner,  the  finger  should  be  kept  on  the 
foreign  body  until  a  suitable  curved  forceps  can  be  introduced,  and, 
guided  by  the  finger,  made  to  grasp  it  strongly.  A  10  per  cent,  solu- 
tion of  cocaine  applied  before  these  manipulations  greatly  facilitates 
them.  Inversion  of  the  body  is  sometimes  sufficient  to  cause  the 
ejection  of  a  foreign  body,  such  as  meat,  bread,  etc. 

AYhen,  through  the  presence  of  a  foreign  body  of  exceeding  dimen- 
sions and  located  beyond  reach,  the  patient's  death  appears  imminent, 
tracheotomy  should  be  performed  at  once,  or,  if  the  necessary  instru- 
ments are  not  at  hand,  the  trachea  can  be  opened  with  a  penknife,  ami 
maintained  so  with  bent  hair-pins  held  in  place  by  means  of  pieces  of 
tape  tied  around  the  neck,  until  the  foreign  body  can  be  withdrawn. 
Foreign  bodies  in  the  })harynx  very  rarely  require  such  extreme  meas- 
ures, however.  An  object  so  situated  as  to  endanger  life  must  either 
close  the  laryngeal  aperture  by  holding  the  epiglottis  down,  being  then 
within  easy  reach,  or  so  distend  the  esophagus  low  dnwn  as  to  com- 
press the  trachea,  which  it  could  hardly  do  sufficiently  to  absolutely 
arrest  the  air-current.  In  some  cases  the  foreign  body  may  be  pushed 
down  to  the  stomach,  and  if  not  angular  is  usually  voided  pir  rectum 
with  little  or  no  difficulty.  A  one-inch  screw  was  thus  evacuateil  by 
a  child  three  years  of  age,  a  }>atient  of  the  -writer. 

After  the  removal  of  a  foreign  body  there  remains  for  a  time  a  sen- 
sation as  if  it  were  still  there,  and  it  is  sometimes  difficult  to  pei*suade 
the  patient  that  it  has  been  completely  removed. 
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Tonsillitis. 

When  inflammation  (litlic  tonsils,  wliothcr  superficial  or  parenchy- 
matous, is  rcco<j;niz('<l  early,  *;uaiac  .seldom  fails  to  arrest  it.  This  druo- 
is  I'airly  entitled  to  be  termed  a  .specific  in  this  affection,  and  snj)j)orts 
thron<>h  its  remarkable  action  the  close  a.ssociation  with  the  rhemnatic 
diathesis  which  tonsillitis  .seems  to  bear.  The  mo.st  effective  means  of 
employintr  it  is  in  the  form  of  the  ammoniated  tincture,  1  tea-spoonful 
in' a  half-jilassful  of  milk,  the  mixture  being-  employed  as  a  gargle,  then 
swallowed.  This  should  be  repeated  eveiy  two  hours  at  least,  until  the 
stools  are  noticeably  increased  in  nimdjcr  or  anal  burning  becomes 
marketl.  Lozenges  containing  2  grains  of  the  resin  of  guaiac  may  be 
used  with  advantage  between  the  doses  to  keep  up  the  local  action. 
Salol  in  large  doses  has  recently  been  recommended  by  .several  French 
writers,  its  effects  frequently  showing  themselves  the  same  day.  Scari- 
fication of  the  inflamed  tonsils,  allowing  the  incisions  to  bleed  freely,  is 
another  frequently  successful  means  to  arrest  the  attack  in  its  incipiency. 
After  the  scarifications  the  tonsils  should  be  moistened  with  a  10  per 
cent,  solution  of  cocaine,  which  seems  greatly  to  assist  in  bringing  about 
an  early  resolution.  Any  sharp  knife  may  be  used  for  the  tonsils,  their 
location  bringing  them  within  easy  reach.  To  avoid  wounding  the 
surrounding  parts,  however,  it  is  always  advisable  to  wrap  all  but 
about  one-fourth  of  an  inch  of  the  jioint  with  cotton.  Eight  or  ten 
stabs  directed  antero-])ostcriorly  usually  produce  free  depletion  and 
marked  relief,  and  frecpiently  arrest  the  inflammatory  process  in  its 
incipiency. 

The  injection  of  a  few  drops  of  a  10  per  cent,  solution  of  cocaine 
into  the  inflamed  tonsils,  by  means  of  a  hypodermic  syringe  armed 
with  a  long  needle,  is  also  of  value  in  the  early  stages  of  the  disease  to 
ciu'tail  it  and  to  diminish  pain  when  the  inflammatory  process  cannot 
be  arrested. 

When  the  case  is  seen  late  and  arrest  of  the  disease  has  become 
impossible,  palliation  of  the  sufl^'ering  and  efforts  to  bring  about  an 
early  resolution  should  be  the  aim.  Remedies  requiring  muscular 
€>flPort  in  the  inflamed  parts,  as  deglutition,  suction,  etc.,  should  be 
avoided  as  much  as  possible.  Lozenges,  for  instance,  by  requiring 
frequently  repeated  swallowing,  cause  more  suffering  and  local  irrita- 
tion through  motion  than  they  do  good ;  steam  atomizers  produce 
much  the  same  results  through  the  accumulation  of  condensed  steam 
induced,  and  the  suction  necessary  to  draw  the  steam  sufiiciently  far. 
A  thin  spray  of  a  solution  of  cocaine,  4  to  8  per  cent.,  applied  with  the 
atomizer  at  short  intervals,  and  for  but  a  few  seconds  each  time,  keeps 
up  the  sedative  action  without  involving  mechanical  irritation  of  the 


458  DISEASES  OF  THE  TOXSTLS 

parts.  The  straight  tip  ol"  the  atomizer  is  intro(Uiced  between  the  jaws, 
which  can  usually  be  separated  but  slightly,  and  pushed  ahjng  the  sur- 
face of  the  tongue  a  eonple  of  inches.  A  few  compre.-;sions  of  the 
rubber  ball  are  then  suthcient  to  moisten  the  surface  of  the  inflamed 
tissues.  Solutions  of  other  drugs  are  useless,  owing  to  their  limited 
local  action  as  compared  to  cocaine. 

AVhen  gargling  is  possible  much  benclit  may  be  derived  from  water 
as  hot  as  it  can  be  borne  and  repeated  frequently.  It  seems  to  act  a.s 
an  astringent,  and  greatly  t(j  reduce  the  pain.  Warm  flaxseed-meal 
poultices  applied  externally  apparently  hasten  the  course  of  the  trouble, 
and  seem  to  be  productive  of  relief  if  renewed  frequentlv. 

Hypodermic  injections  of  morphine  and  atropine,  when  the  suffering 
is  marked,  not  only  reduce  it  greatly,  but,  if  begun  early,  tend  to 
shorten  the  duration  of  the  disease.  The  latter  feature  is  sometimes 
sur})risingly  dem(mstrated.  Aconite  internally,  in  drop  doses  hourly, 
when  the  fever  is  marked  and  continued  until  it  disappears,  occasionally 
assists  local  measures  at  the  outset  of  the  disease.  The  same  may  be 
said  of  saline  purgatives. 

When  an  abscess  is  formed  it  is  always  better  to  evacuate  it  than  to 
allow  it  to  open  itself,  lest  it  burrow  into  the  surrounding  parts  and 
cause  complications.  The  best  means  to  accomplish  this  is  to  insinuate 
the  index  finger  of  the  left  hand  into  the  mouth,  and,  having  a})})lied 
it  over  the  seat  of  fluctuation,  slip  the  point  of  the  bistoury  alongside 
and  push  it  into  the  abscess — at  times  a  very  difficult  ])rocedure,  owing 
to  the  impossibility  on  the  part  of  the  patient  to  open  the  mouth  nnieh 
more  than  half  an  inch.  The  patient's  head  should  be  tilted  forward, 
so  as  to  enable  the  pus  to  run  out  of  the  mouth,  instead  of  into  the 
larynx  or  oesophagus.  Interesting  in  this  connection  is  the  observation 
by  Rice  of  New  York,'  that  when  suppuration  occurs  in  connection 
with  tonsillitis,  pus  is  rarely  to  be  foimd  in  the  tonsil,  but  may  almost 
always  be  discovered  in  the  connective  tissue,  either  in  front  or  behind 
the  tonsil,  the  abscess  being  due  in  nearly  every  instance  to  an  abnor- 
mal relation  of  the  tonsil  with  the  pillars  of  the  j^harvnx.  When  no 
adhesion  exists  between  an  inflamed  tonsil  and  the  pillars,  suppuration 
is  not  likely  to  ensue,  while  if  the  adhesion  does  exist,  separation  will 
tend  to  prevent  the  abscess.  Chiari  of  Vieima  -  confirms  these 
views,  and  suggests  that  in  doubtful  cases  an  exjiloratorv  puncture  be 
made  at  the  middle  of  the  anterior  pillar,  the  trocar  being  pusheil 
directly  bacrkward. 

Hypertrophied  Tonsils. 
Efforts  to  remove  hv])ertroj)hied  tonsils  by  means  of  astringents,  even 
if  the  treatment  is  continued  during  a  prolongetl  period,  can  hardly 
'  Medical  EeconI,  Jan.  31,  ISiH.  -  Gautlc  dcg  Hdpitniu,  May  20,  1801. 
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bi'  exj)L'ctL'(l  to  prove  siicfetisi'iil.  Nitrate  of  silver,  advocated  hy  some 
writers,  insteail  of  causing  a  decrease  in  their  size,  rather  increases  the 
hypertrophy,  owing  to  tlie  tentlency  of  this  drug  to  enccjuragc  the  fonna- 
tion  of  new  tissue-elements.  Ergotin,  alum,  tannin,  etc.  may  have 
shown  good  results  in  other  hands,  but  the  writer  must  say  that  in  his 
these  remedies  have  proved  futile.  Bicarbonate  of  sodium,  lauded  by 
many,  caused  superficial  irritation  after  prolonged  usage,  but  failed  to 
accomplished  the  desired  object. 

Active  surgical  treatment  for  the  reduction  of  hypcrtrophicd  tonsils 
is  indicatetl  when  they  are  sufficiently  enlarged  to  occasion  complications 
or  to  interfere  with  proper  respiration.  In  adults,  however,  in  whom 
enlarged  tonsils  arc  rare,  there  is  a  likelihood  of  gradual  atrophy,  which 
is  only  worth  considering  when  they  occasion  no  trouble. 

Of  the  means  at  our  disposal  for  the  removal  of  tonsils  other  than 
amputation,  the  only  two  worth  considering  arc  galvano-cautery  scarifi- 
cations and  applications  of  London  paste.  The  former  are  practised 
by  introducing  the  heated  galvano-caustic  point  repeatedly  into  the 
tonsil  at  a  sitting,  the  })oint  being  heated  to  a  bright  cherry-color. 
The  surface  is  then  seared  three  or  four  times.  This  procedure,  repeated 
every  week,  produces  marked  contraction  after  eight  or  ten  sittings. 
]Many  more  are  required,  however,  to  reduce  them  completely. 
Loudon  paste,  dissolved  to  the  consistence  of  cream  and  applied 
with  a  piece  of  stick  to  the  most  projecting  portions  of  the  tonsil 
once  a  week,  sometimes  causes  diminution  in  size  of  the  hypertrophied 
tissues,  but  the  method  is  so  painful  and  tedious  as  hardly  to  merit 
recommendation. 

Removal  of  the  tonsils  can  be  performed  by  means  of  the  bistoury, 
the  tonsillotome,  the  wire  snai'e,  and  the  electric  snare.  The  ope- 
ration with  the  bistour}^  can  be  satisfactorily  employed  in  adults,  but 
in  children  it  is  sometimes  dangerous,  owing  to  the  resistance  on  the 
part  of  the  patient  and  the  consequent  danger  of  wounding  sur- 
rounding parts.  An  ordinary  probe-pointed  bistoury  with  a  long 
shaft  is  the  most  convenient  instrument.  After  thoroughly  anaesthe- 
tizing the  parts  with  a  10  per  cent,  solution  of  cocaine,  the  tongue 
is  depressed  by  an  assistant,  or  by  the  patient  himself  if  an  adult, 
and  a  volsella  forceps  is  fastened  on  the  tonsil  with  the  one  hand, 
while  the  other  holds  the  bistoury.  The  latter  is  first  introduced 
under  the  tonsil,  and  a  couple  of  sweeps  are  made  from  below  upward 
until  it  is  cut  halfway  through.  The  instrument  is  then  withdrawn, 
and  placed  with  its  cutting  edge  on  the  upper  portion  of  the  tonsil,  and 
an  incision  is  made  from  above  until  the  first  cut  is  reached.  This  frees 
the  tonsil  from  its  base.  As  generally  performed — i.  e.  cutting  from 
above  downward — there  is  always  danger  of  cutting  the  tongue,  espe- 
cially in  nervous  patients. 
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The  operation  by  tlie  tonsillotome  presents  none  of  the  objectionable 
features  of  the  bistoury,  and  can  be  performed  without  an  assistant,  A 
large  number  of  tonsillotomes  are  at  our  disposal,  best  known  among 
which  is  the  Mathieu  instrument,  \vhich  raises  the  organ  from  its  l)ed 
as  it  is  being  removed.  The  instrument  shown  in  the  cut  is  the  writer's 
modification  of  Mathieu's  tonsillotome,  which  introduces  the  feature — 
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one  of  great  advantage — of  adjusta])le  rings  and  blades  of  diiferent 
sizes.  This  makes  it  possible  to  encircle  an  enlarged  tonsil  of  auy  size 
before  incising  it:  the  operation  is  therefore  rendei-ed  unich  neater,  and 
the  traction  and  tearing  accompanying  the  use  of  the  Mathieu  instru- 
ment are  avoided. 

The  operation  is  a  simple  one.  Cocaine  anaesthesia  having  been 
obtained  by  local  apjilication  of  a  10  per  cent,  solution,  the  tongue  is 
depressed  with  the  left  hand,  and  the  instrument  is  introduced  flatwise 
into  the  mouth  until  the  ring  is  on  a  level  with  the  tousil.  A  quarter 
turn  of  the  instrument  on  its  axis  will  bring  the  ring  over  the  tousil, 
against  which  it  is  then  gently  pressed.  The  fingers  and  thumb-rings 
being  then  approximated,  the  tonsil  is  perforated  and  cut  off.  The  pain 
is  very  slight,  as  a  rule,  and  the  profuse  bleeding  that  takes  ])lace 
usually  stops  in  a  few  moments.  Very  rarely  ]>rofuse  lueuKM-rhage 
occurs.  In  two  cases  the  writer  lias  seen  an  alarming  flow,  whieh 
recurred  seven  times  in  one  of  them,  and  was  stopped  with  great  ditfi- 
culty  in  each  instauce.  This  case  and  tiie  few  fatal  cases  found  in  tiie 
literature  of  tonsillar  operations  have  caused  him  to  look  upon  this 
danger  as  usually  nuderrated.  It  is  always  well  to  place  a  drachm  or 
two  of  tannic  at;id  in  the  hands  of  the  jiatiout,  and  to  show  him  how  to 
use  it  should  ha?morrhage  recur.  He  can  easily  ajijily  it  with  the  cud 
of  the  finger  by  slightly  moistening  the  latter,  ilipping  it  into  the 
powder,  then  applying  its  palmar  surface  to  the  bleeiling  spot. 
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Ain[)ii(atiiiii  willi  llic  siiarc  is  a  raliicr  slow  process,  liltceii  iiiiiiulcs 
at  least  being  rccpiircd.  'Ilic  galvaiio-caiistic  .snare  niake.s  it  possibKi 
to  finish  the  operation  much  more  rapidly,  and  presents  the  great 
advantage  of  niarkedly  limiting  hieniorrhage. 

Oeeasionally  the  enlarged  tonsil  is  found  adhering  to  the  sides  of  the 
pillars  with  whieh  it  is  in  eontaet.  It  should  be  detaehed  before  the 
operation  by  inserting  the  blunt  point  of  a  probe  between  pillar  and 
tonsil  at  the  points  of  eontaet. 

The  after-treatment  is  of  little  importance,  the  eut  surfaees  usually 
healing  in  a  few  days  without  requiring  the  slightest  attention  or  pro- 
ducing general  manifestations.  It  is  always  Avell,  however,  to  advise 
the  patient  to  use  soft  food  for  two  or  three  days,  and  to  avoid  highly- 
seasoned  or  hot  liquids. 

Scarification  with  the  galvano-cautery  knife  is  a  less  heroic,  but 
slower,  method  of  reducing  enlarged  tonsils.  Deep  transverse  incisions, 
four  or  five  at  a  time,  into  each  tonsil,  repeated  in  four  days  if  possible, 
soon  show  marked  effect.  The  galvano-cautery  point  may  also  be  used 
to  penetrate  the  enlarged  organ  and  cause  its  contraction  ;  scarification, 
however,  is  not  only  easier  to  perform,  but  more  effective. 
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Subacute  Laryngitis. 

This  form  of  laryngitis  is  the  most  frequently  met  with.  In  ordi- 
nary life  its  predominant  symptom,  hoarseness,  is  of  little  importance ; 
in  professions  in  which  the  voice  takes  the  all-important  part — singers, 
actors,  ministers,  etc. — however,  its  successful  treatment  becomes  neces- 
sary to  livelihood,  and  should  therefore  be  based  on  a  close  study  of  each 
individual  case.  In  these  cases  also  the  necessity  of  preserving  the 
integrity  of  the  tissues  by  avoiding  the  use  of  any  concentrated  agents 
— nitrate  of  silver,  acids,  etc. — that  may  impair  the  purity  of  the  voice 
should  be  borne  in  mind. 

Among  the  local  causes  of  the  mildest  form  to  be  considered  is  per- 
verted lubrication,  especially  of  the  vocal  bands  proper.  Smoke  and 
the  prolonged  inhalation  of  dust  are  prolific  causes  of  this  dryness, 
which  determines  an  inflammatory  process  of  greater  or  less  intensity. 

The  therapeusis  of  this  condition  consists  in  the  use  of  a  warm  spray, 
every  two  hours,  of  a  saturated  solution  of  potassium  chlorate,  and  10 
grains  of  ammonium  muriate  in  a  tumblerful  of  water  at  the  same  inter- 
vals. The  last  dose  should  be  taken  at  least  three  hours  before  the  per- 
formance, sermon,  etc.,  to  avoid  exposure  during  the  stage  of  persnira- 


462  DISEASES  OF  THE  LARYNX. 

tion  which  follows  the  active  administration  of  the  remedy.  A  lozeuge 
containing  2  grains  of  ammonium  muriate  is  very  valuable  in  main- 
taining the  effect  produced. 

Most  frequent  among  the  causes  of  subacute  laryngitis  are  those  due 
to  the  i)resence  of  catarrhal  changes  of  a  chronic  character  in  neighbor- 
ing cavities,  especially  the  nose,  naso-pharynx,  phan,'nx,  and  tonsils. 
This  origin  is  sufficiently  frequent,  in  fact,  to  cause  a  few  writers  to 
ascribe  every  case  to  some  nasal  trouble.  The  intimate  anatomical 
relation  between  all  parts  concerned  renders  it  quite  certain  that  when- 
ever a  chronic  nasal  or  pharyngeal  affection  exists,  the  least  exposure 
to  any  exciting  cause  will  induce  an  extension  of  the  inflammatory  pro- 
cess to  the  larynx  by  continuity  of  tissue,  the  predilection  of  the  vocal 
organ  proper  in  this  connection  being  easily  explained  by  the  constant 
use  to  which  it  is  subjected.  But  that  this  inflammatory  process  can- 
not develop  without  nasal  or  pharyngeal  catarrh  as  a  prima  fades 
appears  to  the  writer  illogical.  The  fact,  however,  that  nasal  catarrh 
is  present  in  the  majority  of  the  cases  we  are  called  upon  to  treat  makes 
it  imperative  that  we  should  examine  the  nasal  and  pharyngeal  cavities 
in  every  case,  and  that  Avith  considerable  care,  for  the  reason  that  an 
almost  imperceptible  though  very  active  focus  of  irritation  may  be 
found  here.  Lesions  of  the  anterior  nasal  cavities  are  not  so  a})t  to 
cause  hoarseness  as  those  of  the  naso-pharynx  or  pharynx  proper,  prob- 
ably because  of  the  greater  remoteness  of  the  parts  and  the  fact  that 
the  secretions  are  apt  to  be  voided  anteriorly. 

The  first  question  to  be  considered  is  that  of  rest.  As  a  general 
rule,  this  is  indicated  in  every  case,  whether  mild  or  severe ;  for,  as 
Michel  of  Cologne  states,^  alluding  to  vocalists  :  "  Singers  who  use  their 
voice  during  a  more  or  less  grave  disorder  almost  always  cause  it  to 
lose  some  of  its  brilliant  (jualities."  That  this  is  true  there  is  no 
doubt,  and  our  recommendation  should  be  framed  accordingly,  taking 
the  severity  of  the  local  trouble  as  our  guide,  as  regards  the  duration 
of  the  resting  period  and  its  degree.  In  professional  singers  and  s})eak- 
ers,  however,  rest  is  rarely  possible,  and  as  long  as  a  vestige  of  voice 
remains  they  insist  upon  a  continuance  of  their  work.  What  are  we  to 
do  in  these  cases?  Without  doubt  the  most  advantageous  plan  to  all 
concerned  is  frankly  to  disclose  to  the  patient  the  dangers  incurreil ;  to 
recommend  abandonment  of  rehearsals,  limitation  to  the  smallest  degrcM? 
j>ossible  of  the  part  to  be  sung  or  spoken  ;  to  transpose,  when  possible, 
all  high  notes,  or,  if  this  is  not  possible,  to  shorten  the  chest  register  a 
couple  of  tones,  thus  changing  to  the  head  tones  without  having  to 
throw  upon  the  larynx  the  strain  of  the  two  highest  notes  of  the  chest 
register;  in  other  words,  to  limit  as  much  as  practicable  the  work  of 
the  vocal  ai)paratus. 

'  lifvue  de  Laryngologie,  d'Otoloyk,  tic,  March  15,  18i>9. 
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A  gviK'tal  jKiiiit  of  importance  in  tlic  tivatinciit  (»f"  these  cases  is  one 
Irecjuently  overlooked — attention  to  intestinal  action.  In  female 
sin^-ers  especially  constipation  is  almost  the  rule,  dne,  probably,  to  the 
irre«>;Mlar  attention  they  can  ji^ive  themselves,  their  varying  diet,  and  the 
continned  travelling  in  railroad  cars,  the  last  being  a  very  active  agent. 

Pnrgatives  are  very  usef'nl,  bnt  in  singers  and  public  speakers  even 
mild  aperients  are,  for  obvious  reasons,  out  of  the  (piestion.  p]nemata, 
while  being  immediately  effective,  present  the  advantage  of  not  dimin- 
ishing the  ])atient's  stnMigth.  An  enema  composed  of  1  pint  of  luke- 
warm water  and  a  table-spoonful  of  glycerin  will  sometimes  be  found 
to  act  surprisingly,  not  only  on  the  intestines,  but  on  the  voice,  espe- 
cially if,  as  is  often  the  case  with  travelling  artists,  the  bowels  have  not 
been  moved  for  several  days.  Important  also  in  this  connection  is  the 
influence  of  the  gastric  and  hepatic  organs  in  maintaining  the  catarrhal 
affection  which  induces  the  hoarseness,  and  to  Avhich  singers  who  in- 
dulge themselves  rather  freely  are  specially  liable.  An  emetic,  fol- 
lowed every  two  hours  until  the  performance  by  10-grain  doses  of  bis- 
muth, acts  most  promptly  in  these  cases. 

Taking  now  the  treatment  of  the  catarrhal  disorders  of  the  naso- 
pharynx in  the  order  in  which  they  were  described,  we  will  first  con- 
sider coryza  involving  the  nose  proper  and  the  vault.  The  turgescence 
of  the  erectile  tissues  of  the  anterior  cavity  should  first  be  reduced  by  a 
local  application  with  a  pledget  of  cotton  of  a  4  per  cent,  solution  of 
cocaine.  This  accomplished,  a  powder  composed  of  ^  grain  of  mor- 
phine acetate,  1  grain  of  bismuth  subnitrate,  and  1  grain  of  sodium 
salicylate  is  blown  into  each  nostril,  taking  care  to  project  the  powder 
sufficiently  far  to  include  the  pharyngeal  vault.  The  walls  of  the 
cavities  being  thus  well  covered  with  the  sedative  powder,  a  fine 
spray  of  liquid  cosmoline  is  thrown  over  the  whole.  The  procedure 
should  be  repeated  in  four  hours  if  possible.  If  fever  is  present,  drop 
doses  hourly  of  tincture  of  aconite  will  usually  reduce  it  markedly 
and  fiivorably  influence  the  catarrhal  process. 

If  the  nasal  trouble  be  but  an  exacerbation  of  a  chronic  rhinitis, 
masses  of  secretion  are  often  the  principal  cause  of  irritation.  Their 
removal  by  means  of  a  coarse  spray  of  a  solution  of  5  grains  of  bicar- 
bonate of  sodium  to  the  ounce  of  water  assists  the  other  portion  of  the 
treatment.  When  an  attack  of  coryza  is  of  several  days'  duration 
more  active  means  are  necessary  to  bring  about  an  immediate  and  last- 
ing cessation  of  at  least  the  occlusion  of  the  nose.  An  incision  with  a 
small  galvano-cautery  knife  into  the  most  prominent  swellings  over  the 
turbinated  bodies  of  one  side  is  of  service.  The  most  satisfactory  local 
application  to  the  pharynx  in  an  exacerbation  of  simple  or  follicular 
pharyngitis  is  a  solution  of  nitrate  of  silver,  40  grains  to  the  ounce.    A 
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solution  of  this  strength  acts  to  a  degree  as  an  anjesthetic  by  causing 
contraction  of  the  capillaries.  It  should  be  applied  with  a  cotton 
pledget,  after  thorough  cleansing  of  the  surface  with  a  spray  of  the 
bicarl)onate-of-sodiuni  scjlution  mentioned.  Care  should  he  taken  to 
allow  none  of  the  solution  to  fall  into  the  laryngeal  cavity.  Inflametl 
follicles,  if  painful,  should  be  cauterized  lightly  Avith  a  galvano-cautery 
point,  not  more  than  three  or  four,  however,  being  destroyed  at  one  sit- 
ting. The  counter-irritation  produced  by  cauterization  frequently  clears 
the  voice  markedly,  especially  for  the  evening  of  the  day  on  which  it  is 
performed.  As  far  as  the  treatment  of  the  larynx  proper  is  concerned, 
the  writer  cannot  say  that  in  his  hands  the  ordinary  carbolized  sprays, 
Dobell's  solution,  etc.,  have  given  the  results  claimed  by  many ;  in  a 
number  of  cases,  in  fact,  they  seemed  to  act  more  as  irritants  than 
sedatives.  When  there  is  considerable  adhesive  secretion  in  the  larynx, 
however,  they  become  useful  as  cleansing  agents.  ^Much  more  effective 
in  reducing  the  hypcrjcmia,  and  therefore  the  turgid  condition  of  the 
capillaries  of  the  vocal  bands,  is  a  solution  of  resorcin,  7  grains  to  the 
ounce.  A  stronger  solution  causes  too  inuch  dryness;  a  much  weaker 
one  is  ineffectual.  The  preparation  shoidd  be  used  with  an  atomizer 
about  every  two  hours  the  first  day,  then  three  times  daily.  To 
enable  the  solution  to  bathe  the  bands  thoroughly  the  voice  should  be 
sounded  during  inhalation,  while  the  fluid  is  being  sprayed  in,  the 
bands  being  thus  brought  in  and  forming  a  floor,  as  it  were,  at  the 
lowest  portion  of  the  larynx.  When  the  hoarseness  is  great  an  appli- 
cation with  the  cotton  pledget  of  carbolized  iodo-tannin  or  a  solution 
of  perchloride  of  iron,  20  grains  to  the  ounce,  causes  a  sudden  con- 
traction of  the  capillaries,  which  is  effectively  maintained  by  the  resor- 
cin solution. 

When  the  case  is  a  recent  one  and  is  seen  early  in  the  day,  an  insuf- 
flation of  the  powder  recommended  for  the  nose  (morphine  acetate  ^ 
grain,  bismuth  subnitrate  1  grain,  and  salicylate  of  sodium  1  grain), 
repeated  in  two  or  three  hours,  will  sometimes  succeed  in  aborting 
it,  especially  if  the  powder  is  well  (listril)uted  over  tlu'  laryngeal 
surfJK'es,  and  if  a  fine  spray  of  liquid  cosinoline  is  thrown  over  the 
powder.  A  thin  coating  is  thus  formed  over  the  inflauuMl  membrane, 
which  protects  it  for  some  time  against  the  irritating  action  ot'  the  air- 
current.  IMorphine  has  a  "  bemnnbing  "  action  on  the  vocal  bauds,  and 
should  not  be  used  within  four  hours  befi)re  singing  or  preaching. 

Of  great  assistance  in  this  class  of  cases,  as  well  as  in  the  nniscular 
varietv,  next  to  be  considered,  is  the  use  of"  vin  ^Farinni  "  when  taken 
not  only  a  half  hour  before  the  performance,  but  at  the  eml  of  each 
act,  so  as  to  get  the  benefit  of  "toning"  action  when  the  next  ai't  is 
about  to  begin. 

Hoarseness  of  myopathic  origin   is  mo>t  fre«iuently  recognizeil   in 
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woiiicii,  possibly  hcciuisc  tlicir  luryiij^cs  (1(»  not  as  fr('(|ucntlv  as  in 
111(11  |»i\'sciit  tilt'  pcrniaiiciit  liypcrtemia  of  tlic  haiuls  wliicli  renders  a 
positive  diagnosis  almost  iiiipossihie.  The  laryjix  sliows  but  little,  if" 
any,  alteration  from  the  normal.  This,  of  course,  does  not  aj)ply  to 
paralytic  or  even  true  paretic  cases,  in  which  characteristic  appearances 
would  be  present,  but  to  atony  of  the  muscles.  The  speaking  voice  is 
normal.  The  sinLiiu<i-  voice  is  generally  alone  affected,  and  that  otdy  in 
certain  tones,  tliough  weakness  ])ervadcs  them  all.  TIk;  higher  tones 
are  generally  "  lost  in  the  breath  ;"  that  is  to  say,  the  passage  of  the  air 
through  the  glottis  i»  much  more  audible  than  the  note  proper,  although 
iu  a  small  proportion  of  the  cases  the  up|)er  portion  of  the  chest  register 
may  alone  be  affected. 

The  treatment  of  this  condition  differs  in  every  particular  except 
one  from  that  of  the  preceding  condition.  The  exception  is  the  atten- 
tion to  be  })aid  to  the  gastro-intestinal  system,  which  may  be  found  to 
be  an  important  element  in  a  small  proportion  of  cases.  In  emergency 
cases  the  voice  is  sometimes  markedly  improved  by  a  mild  faradic  cur- 
rent, the  positive  pole  being  applied  behind  the  larynx,  below  the  inter- 
arytenoid  notch,  and  the  negative  externally  on  each  side  of  the  thyroid 
cartilage.  The  point  of  the  laryngeal  electrode  should  be  flattened  from 
before  backward  and  covered  with  chamois  skin.  For  an  external  elec- 
trode the  writer  usually  uses  the  thumb  and  index  finger  of  his  left 
hand,  the  end  of  the  battery  cord  being  fastened  to  the  palm.  In  this 
maimer  he  can  make  the  application  with  much  more  exactness  over 
the  location  of  the  muscles  he  desires  to  influence  on  each  side  of  the 
glottis,  penetration  being  secured  by  frequently  dipping  his  fingers  in 
water.  The  crico-thyroid  and  crico-arytenoid  are  first  treated  by 
placing  the  fingers  on  each  side  of  the  space  felt  below  the  thyroid 
cartilage,  and  sliding  them  antero-posteriorly  along  the  groove  felt  in 
the  deep  tissues,  the  skin  which  slides  over  the  latter  with  the  fingers 
being  pinched  when  they  are  approximated  anteriorly.  To  treat  the  thy- 
ro-arytenoid  the  fingers  are  merely  moved  a  quarter  of  an  inch  higher 
(just  below  the  lower  border  of  the  thyroid),  and  the  same  procedure 
gone  through  with.  The  length  of  the  application  depends  entirely  on 
the  ability  of  the  patient  to  stand  the  electrode  in  the  larynx.  It  is 
generally  well  tolerated,  owing  to  the  fact  that  it  does  not  enter  the 
laryngeal  cavity.  Five  minutes  represent  the  usual  time  occupied  in 
such  cases.  The  electrode  is  introduced  a  few  seconds,  then  withdrawn, 
then  reintroduced,  and  so  on,  great  care  being  taken  to  avoid  touching 
the  base  of  the  tongue.  A  solution  of  hydrochlorate  of  cocaine  can 
be  used  to  anfesthetize  the  spot  upon  which  the  electrode  is  to  be 
placed,  but  the  pernicious  after-efTect  of  this  drug  on  the  voice  when 
the  latter  is  to  be  used  within  a  few  hours  renders  the  drug  unde- 
sirable. 
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Internally,  a  pill  composed  of  quinine  snlphate  1  grain  and  extract 
of  mix  vomica  I  grain,  administered  every  two  hours,  maintains  the 
muscular  tonicity  throughout  the  performance,  especially  when  Mariani 
coca  wine  is  taken  between  the  acts,  as  previously  recommended.  The 
curative  treatment  includes  the  electrical  application  three  times  a  week, 
and  iodide  of  potassium  5  grains,  gradually  increased  to  30,  three 
times  daily  if  the  i)atient  can  bear  it,  which  he  will  be  much  more 
likely  to  do  if  it  is  administered  in  a  glassful  of  water  immedi- 
ately after  meals,  and  if  3  drops  of  Fowler's  solution  are  given  with 
each  dose. 

In  cases  characterized  by  severe  congestion  the  patient  should 
remain  at  home  and  avoid  as  much  as  possible  atmospheric  transi- 
tions, such  as  going  from  one  room  to  another  of  a  different  temper- 
ature, sitting  by  an  open  window,  etc.  He  should  also  avoid  smok- 
ing or  the  inhalation  of  air  contaminated  with  smoke,  and  alcoholic 
beverages. 

A  sharp  attack  of  subacute  laryngitis  can  frequently  be  cut  short  by 
a  derivative  purgative,  castor  oil,  calomel,  and  colocynth  being  etfect- 
ive  in  the  order  named.  Although  a  pojiular  remedy,  castor  oil  still 
holds  its  o-wn  as  a  derivative  for  laryngeal  aifections,  and  is  far  from 
meriting  the  obsolete  position  it  is  occasionally  given.  One-drop 
doses  of  the  tincture  of  aconite-root  every  hour  should  be  adminis- 
tered at  the  same  time,  the  pulse  being  closely  watched  to  prevent 
undue  action. 

A  less  unpleasant  method  of  arresting  an  attack  in  the  early  stages 
is  to  apply  a  10-grain  solution  of  cocaine  to  the  larynx  every  half  hour/ 
either  with  the  atomizer  or  by  means  of  a  laryngeal  brush,  Mariani 
wine  of  coca,  a  sherry-glassful  every  two  hours,  being  given  internally. 
This  method  is  especially  valuable  when  the  patient  is  unable  to  remain 
at  home,  the  aufesthesia  of  the  larynx  produced  by  the  coca  prepara- 
tions greatly  limiting  its  sensitiveness  to  external  influences.  If  an 
idiosyncrasy  against  cocaine  exists,  a  solution  of  resorcin  (10  grains  to 
the  ounce)  may  be  substituted  as  a  local  remedy. 

Benzoin  is  sometimes  very  efficient  in  these  cases.     A  tea-spoont'ul 

^  The  writer  has  not  as  yet  encountered  a  case  in  which  hvdrochlorate  of  cocaine, 
when  employed  as  indicated,  was  followed  witii  deleterious  ellects.  The  fact  that 
alkaloids  in  the  form  of  crystals  are  usually  purer  than  the  same  alkaloids  that  are 
granular  in  shape  itini/  on  general  principles  furnish  a  reason  for  this,  the  crystalline 
alkaloid  alone  being  emi>loyed  by  the  writer.  He  employs  a  jireliminary  test  to  ascer- 
tain wiiether  there  is  an  idiosyncrasy  in  the  patient — applying  a  small  (piantity  of  the 
solution  with  a  cotton  jdedget  and  waiting  a  few  minutes — but  has  not  as  yet  encoun- 
tered a  sultjcct  in  which  the  suscejuibility  to  the  drug  was  pix^sent.  A  pmminent 
physician  under  the  writer's  care,  who,  on  his  own  resiMmsibility  and  agsiinst  the 
lattcrs  wish,  used  a  quantity  of  solution  repix'senting  at  least  10  gniins  of  the  alka- 
loid within  an  hour,  was  the  only  case  ever  ol>scrved  in  which  temporary  disanufort 
ensued. 


ACUTE  LARYNGITIS.  UTl 

of  the  tiiicliii'c  hciiii;'  jil;i('((l  in  a  tc:i-cti|tt'iil  of  Woiliiii;-  \\at<T,  the  <'ilj)  i.s 
covered  with  a  li»\vcl  loldcd  in  the  >lia|)c  ot"  ('(jiic,  a  hole  being  left  at 
the  apex.  The  nose  and  month  Ih-Iiii;-  inserted  into  this  hole,  the  medi- 
cated steam  is  inhaled  as  long  as  it  is  evolved. 

Acute  Laryngitis. 

This  form  of  laryngitis  being  eharaeterized  by  intense  infiammation 
involving  the  submiuious  tissue,  energetic  and  prompt  measures  are  of 
j)rime  necessity.  The  first  step  is  to  ascertain  the  degree  of  infiltratiou 
by  means  of  the  laryngoscope.  The  respiraticjn  should  not  be  taken  as 
a  criterion,  as  the  oedema  in  the  upper  part  of  the  larynx  nuiy  be  quite 
severe  at  first,  without  presenting  nmch  obsti'uetion  to  the  passage  of 
air,  and  suddenly  kill  the  j)atient  by  closing  the  laryngeal  aperture 
unexpectedly.  If  the  infiltration  is  limited,  a  general  derivative  treat- 
ment may  be  of  service.  A  hot  mustard  foot-bath,  followed  by  free 
diaphoresis,  avoiding  at  the  same  time  all  drinks,  may  prove  very 
beneficial  by  drawing  blood  to  the  periphery  and  diminishing  local 
pressure.  Tincture  of  belladonna,  5  drops  every  hour  until  its  physio- 
logical effects  become  marked,  also  tends  to  counteract  the  infiltratiou 
by  contracting  the  laryngeal  blood-vessels. 

Local  a})i>lications  in  the  form  of  powders,  or  solutions  requiring  the 
use  of  the  brush  or  the  cotton  pledget,  are  inadvisable,  the  mechanical 
irritation  doing  more  harm  than  the  agent  applied  does  good.  A  fine 
spray  is  the  least  irritating  medium,  and  a  10  per  cent,  solution  of 
cocaine  the  most  effective  agent  if  the  cocaine  employed  is  of  a  good 
quality.  The  depletion  occasioned  by  the  contraction  of  the  blood- 
vessels must,  however,  be  maintained,  and  the  atomizer  should  conse- 
quently be  used  about  every  twenty  minutes  until  the  acute  symptoms 
have  disappeared.  The  writer  generally  employs  a  mixture  composed 
of  one-half  of  a  20  per  cent,  solution  of  cocaine  and  one-half  listerine. 
The  antiseptic  action  of  the  latter  adds  greatly  to  the  detergent  effect 
of  the  mixture,  and  renders  it  less  liable  to  undergo  alteration.  In 
cases  in  which  infiltration  is  not  present,  and  the  intense  congestion 
causes  this  complication  to  be  merely  feared,  a  spray  of  resorciu,  10 
grains  to  the  ounce,  is  often  sufficient  to  reduce  the  inflammatoiy 
symptoms. 

When  oedema  is  unmistakably  present,  surgical  measures  become 
necessary.  The  swelling  must  be  scarified  and  relieved  of  at  least  a 
portion  of  its  contents — a  procedure  rendered  easy  by  the  use  of  the 
laryngeal  mirror.  The  ordinary  pocket-case  bistoury  may  serve  the 
purpose  efficiently,  its  blade  being  surrounded  by  cotton  wadding  to 
within  a  quarter  of  an  inch  of  the  point,  to  prevent  cutting  of  the  parts 
anterior  to  the  larynx.  The  tongue  being  drawn  out,  the  epiglottis 
will  generally  be  seen  standing  erect  and  swollen.     The  mirror  being 
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introduced,  the  knife  is  passed  around  the  side  of  tlie  epiglottis,  and  its 
point  is  pressed  into  the  external  border  of  the  ary-epiglottic  fold,  thus 
causing  the  blood  and  serum  to  How  into  the  pyriforni  sinus  instead 
of  the  laryn<i:eal  cavity.  The  other  side  of  the  larynx  should  be 
treated  in  the  same  manner  if  possible.  There  are  many  special  lancets 
for  the  purpose,  but  as  they  are  seldom  at  hand  just  at  the  time  needed, 
dejiendence  had  better  not  be  placed  on  them.  The  relief  is  usually 
immediate,  and  a  repetition  of  the  procedure  is  seldom  necessary. 

In  some  eases  the  symptoms  are  so  urgent  as  to  preclude  even  scari- 
fication from  the  safe  resources.  Unless  a  set  of  intul)ation  instru- 
ments be  at  hand,  and  intubation  can  be  resorted  to  without  hesitation, 
rapid  tracheotomy  must  be  performed  to  save  the  case. 

Convalescence  from  an  attack  of  acute  laryngitis  is  usually  quite 
slow,  the  voice  remaining  husky  for  some  time,  \\hile  recurrence  of  the 
acute  symptoms  under  exposure  is  by  no  means  a  remote  possibility. 
This  of  course  suggests  great  care  for  at  least  a  month  after  the  attack, 
not  only  as  far  as  atmospheric  surroundings  are  concerned,  but  also  as 
regards  diet,  which  should  be  of  an  unirritating  character.  Astringent 
sprays — alum,  suljihate  of  zinc,  or  resorcin,  5  grains  to  the  ounce — tend 
to  encourage  resolution. 

Suarez  de  Mendoza^  recently  recalled  the  fact  that  pilocariiine, 
injected  liypodcrmically,  proves  very  efficacious  in  reducing  laryngeal 
oedema.  Six  drops  of  a  5  per  cent,  solution  of  the  alkaloid,  repeate<l 
three  times  at  intervals  of  fifteen  minutes,  caused  complete  relief  in 
the  cases  reported. 

Secondary  (Edema  of  the  Larynx. 

CEdema  occurring  as  a  secondary  manifestation  of  a  general  disease 
is  of  course  more  prone  to  recurrence  than  the  iiiHammatory  form  just 
described.  A  primary  affection,  whether  renal,  cardiac,  or  hepatic^ 
forming  the  cause  of  obstruction,  the  laryngeal  (cdema  fluctuates  with 
its  clinical  variations.  This  form  of  oedema  presents  itself  without 
inflammatory  manifestations,  and  local  applications,  derivatives,  and 
even  de])letory  measures,  with  the  exception  of  saline  purgatives,  whii-h 
may  not  be  indicated  in  the  treatment  of  the  original  aflivtion,  are  of 
doubtful  value.  The  only  resource  is  scarification,  in  the  manner 
described  under  the  last  heading.  The  incisions  slu>uld  be  free,  and 
as  much  serum  as  possible  evacuated.  If  the  scarifications  do  not 
relieve  the  dyspnoea,  subglottic  oedenia  is  in  all  probalMJity  present, 
and  tracheot(»niy  is  the  oidy  rcsoun-e. 

It  might  be  well  to  mention  in  this  connection  that  the  administra- 
tion of  iodide  of  potassium  is  a  dangerous  measure  when  anlema  of  the 
larvnx  forms  a  complication  of  any  disorder. 

'  licnie  de  Laryugol.,  Aug.  15,  1S91. 
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Perichondritis  and  Chondritis  of  the  Larynx. 
All  the  (liatliotif  procv.ssrs  ciiarartcri/cd  by  ulfcraticjii  (jt"  the  laryn- 
geal inucoiis  iiiombraiK'  and  many  of"  the  ac<iiiirc'd  affections  involvinir 
the  larynx  may  give  rise  (o  iiiHainniation  of  its  cartilages  and  their 
covering,  the  periehondriiiiii.  Thus,  syphilis,  tuberculosis,  cancer, 
erysipelas,  gout,  measles,  typhoid-lever,  typhus,  variola,  hlcnnor- 
rhagia,  etc.  may  be  the  cause.  The  fact  that  its  initial  .-yiii|»- 
toms,  objective  and  subjective,  are  very  insidious,  make  an  caily 
diagnosis  rarely  possible.  When  pain,  usually  the  first  symptojn, 
is  present,  accompanied  with  localized  redness  and  swelling,  a  strong 
solution  of  cocaine,  a])plied  with  a  cotton  pledget,  does  much  to 
reduce  it  and  to  assist  any  tendency  to  resolution.  When  an 
abscess  becomes  evident,  an  aspirator  may  be  used  to  empty  it 
of  its  contents,  a  long,  thin,  curved  trocar,  passed  through  a  uni- 
versal mirror-handle,  serving  the  purpose  after  thoroughly  anaesthe- 
tizing the  larynx  with  cocaine.  This  procedure  avoids  the  necessity  for 
the  preliminary  tracheotomy  which  is  always  indicated  when  an  incision 
is  required  to  withdraw  necrosed  cartilage  or  thick  pus.  The  trachea 
in  these  cases  must  be  opened  low  down,  to  avoid  any  proximity  to 
the  inflammatory  ])rocess.  The  general  treatment  is  of  course  that 
of  the  primary  affection. 

Chronic  Laryngitis. 

The  association  so  frequently  noticed  between  chronic  inflammation 
of  the  naso-pharynx  and  of  the  larynx  renders  it  imperative  always  to 
examine  the  entire  upper  respiratory  tract  when  continued  hoarseness  is 
complained  of.  This  is  further  supported  by  the  fact  that  cases  are 
often  met  with  in  which  no  benefit  whatever  is  derived  from  treatment 
limited  to  the  larynx  until  attention  is  given  to  the  naso-pharyngeal 
surfaces.  Cleanliness  of  these  parts,  in  fact,  may  be  considered  a 
sine  qud  non  of  success  in  90  per  cent,  of  cases.  The  characteristic 
congestion  of  this  affection,  and  even  the  superficial  erosions  frequently 
encountered,  will  in  the  majority  of  cases  yield  to  a  detergent  spray  of 
bicarbonate  of  sodium,  borate  of  sodium,  and  salicylate  of  sodium,  3 
grains  of  each  to  the  ounce  of  water,  applied  copiously  three  times  a 
day  to  the  entire  upper  respiratory  tract — the  nose,  the  pharynx,  and 
the  larynx.  This,  of  course,  apjilies  to  cases  in  which  any  nasal  or 
pharyngeal  affection  that  may  have  existed  has  been  thoroughly 
treated. 

Local  treatment  after  cleansing  is  also  most  efficient  when  carried 
out  by  means  of  the  atomizer,  the  cotton  pledget  being  only  used  to 
touch  the  erosions  with  stronger  agents.  Resorcin  is  an  effective  agent 
in  a  solution  containing  7  grains  to  the  ounce.     A  20-graiu  solution  of 
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iodoform  in  bcnzoinol  is  a  very  effective  remedy,  but  the  difficulty  of 
keeping  the  atomizer  free  when  henzoinol  is  used  renders  its  employ- 
ment obnoxious  to  the  patient,  to  say  nothijig  of  the  unpleasant  odor 
of  the  iodoform.  lodol  might  be  substituted,  but  it  possesses  irritating 
properties  when  used  in  strong  solutions  :  5  grains  to  the  ounce  is  the 
maximum  strength  that  an  inflamed  larynx  can  stand  witli  benefit. 
Solutions  of  sulj)hate  of  zinc,  sulphate  of  copper,  and  alum,  5  grains 
to  the  ounce,  may  be  substituted  should  the  other  agents  recommended 
not  be  obtainable. 

The  dark-red  or  bluish  patches  and  erosions  occasionally  observed 
need  special  treatment — one,  it  must  be  said,  in  which  the  practitioner's 
dexterity  will  be  taxed  quite  severely.  Each  spot  must  be  touched  with 
a  60-grain  solution  of  nitrate  of  silver,  a  small  cotton  pledget  securely 
held  in  a  laryngeal  forceps  being  used.  Care  must  be  taken  that  the 
cotton  be  not  too  greatly  loaded  with  the  fluid,  lest  compression  in  the 
larynx  cause  the  solution  to  drip  into  the  trachea.  Before  cocaine 
was  introduced  spasm  of  the  larynx  was  to  be  feared  in  such  a])pli- 
cations.  A  preliminary  application  of  a  20-grain  solution  of  cocaine 
will,  however,  prevent  this  complication  if  at  least  four  minutes  elapse 
between  the  application  of  the  an;csthetic  and  the  astringent.  The 
applications  should  be  repeated  every  other  day.  Chloride  of  zinc, 
10  grains  to  the  ounce,  may  be  used  in  the  same  manner  if  fear  of 
using  nitrate  of  silver  be  entertained ;  but  the  case  will  drag  on  nnich 
longer. 

In  certain  cases  the  vocal  bands  will  present,  during  an  exacerbation 
of  the  catarrhal  process,  the  greatest  anutunt  of  congestion  as  compared 
with  other  parts  of  the  laryngeal  cavity.  Their  mucous  membrane 
appears  thickened,  bosselated,  and  very  red  at  the  edge,  the  voice  being 
coarse  and  screechy  when  an  effort  to  sing  is  made.  This  form  of 
chronic  laryngitis  is  characterized  by  frequent  exacerbations,  and  finally 
costs  a  singer  his  voice  unless  he  stops  singing  for  a  while  and  undergoes 
active  local  treatment.  Labus  of  ]Milan^  proposeil  flaying  of  the  vocal 
bands  in  these  cases,  and  obtained  several  satisfactory  results.  After 
thoroughly  ana?sthetizing  the  larynx  he  tore  off'  with  a  sharp  square- 
tipped  laryngeal  forceps  the  superficial  layer  of  membrane  of  the  voi-al 
bands — a  procedure  followed  by  slight  lueuiorrhage.  a  few  days'  apho- 
nia, and  final  recovery  of  the  voice.  The  writer*  sul)stituted  apjdica- 
tions  of  chromic  acid  to  destroy  the  thickened  mucous  layer,  obtaining 
equally  satisfactory  results.  Cocaine  t-ausing  a  copious  flow  of  lul)rieatiug 
fluid  from  the  lateral  tissues  when  apj)lied  to  the  larynx^  for  a  certain 
length  of  time,  it   is  necessary  to  use  the  acid  as  soon  as  possible  alter 

'  Archivi'ft  of  Larifiifiolof/;/,  volume  of  1881). 

*  Transactions  American  Lan/ngoloc/ical  Association,  session  of  ISSS. 

*  See  writer's  observations,  fhid.,  j>.  124. 
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tlio  Mpplicatioii  ^A'  the  25  per  cent,  solution,  the  strcngtli  it  i.s  advisaljle 
to  ciHpIoy.  The  chroiMic  aeid,  fused  l)y  heat  to  the  end  of  a  covered 
prol)e,  such  as  MaeCoy's,  immediately  before  the  anaesthetic,  is  then 
ap})Iied  to  the  surface  of  one  of  the  vocal  bands,  while  the  patient, 
havini;-  been  told  to  make  a  sonnd,  brings  both  bands  into  apposition. 
This  enables  the  <)perator  to  av<jid  cauterization  of  their  edges — an 
important  point  in  the  preservation  of  the  voice,  especially  in  women. 
r>nt  little  if  any  disturbance  follows,  and  after  a  few  days  hardly  a 
trace  remains  of  the  jcauterization,  except  a  spot  presenting  less  red- 
ness than  the  surrounding  parts.  The  applications  should  be  made 
twice  a  week  until  all  traces  of  localized  congestion  or  bosselated 
areas  have  disappeared. 

Chronic  laryngitis  is  sometimes  aggravated  by  gastric,  hepatic,  or 
intestinal  disorder,  especially  in  drinkers  and  smokers.  Attention  to 
these  conditions  should  of  course  form  an  important  part  of  the  treat- 
ment in  such  cases.  In  excessive  smokers  the  congestion  is  often 
maintained  simply  by  the  irritating  action  of  the  air  contaminated 
with  smoke.  Sitting  in  a  smoking-car  or  in  a  room  in  which  others 
are  smoking  is  therefore  as  bad  as  if  the  patient  himself  M'cre  smoking. 

Dry  Laryngitis. 

This  affection,  generally  termed  laryngitis  sicca,  corresponds  with 
the  atfection  previously  described  under  the  name  of  dry  pharyngitis, 
and  occurs  in  the  great  majority  of  cases  as  a  result  of  the  latter  affection. 
The  lubricating  fluids  of  the  larynx  being  greatly  reduced,  muco- 
jnu'ulent  masses  are  formed  which  adhere  to  the  membrane  and  add 
greatly  to  the  inflammatory  process. 

Attention  to  the  naso-pharvngcal  disorder  forms  an  important  ])art 
of  the  treatment.  Detergent  and  disinfecting  sprays  are  of  great  use, 
but  uuist  be  employed  for  a  considerable  time.  Chlorate  of  potas- 
sium in  the  form  of  a  saturated  solution,  and  permanganate  of  potas- 
sium, 3  grains  to  the  ounce,  are  the  most  effective  agents,  while 
listerine  and  water,  equal  parts,  may  also  be  recommended,  to  alternate 
with  either.  Iodide  of  potassium,  administered  internally,  5  grains 
three  times  a  day  in  half  a  glassful  of  water,  tends  to  increase  the 
laryngeal  secretions,  as  it  does  those  of  the  nasal  cavities,  especially  in 
persons  who  are  sensitive  to  its  physiological  effects. 

Tuberculous  Laryngitis. 
Although  the  treatment  of  this  affection   is  seldom   followed   by 
complete  recovery,  the  proportion  of  cases  resulting  favorably  is  grad- 
ually increasing.    Bosworth  ^  recommended  some  years  ago  a  course  of 
treatment  which  at  least  did  much  to  demonstrate  the  importance  of  a 

^  Diseases  of  the  Throat  and  Xose,  New  York,  1881. 
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systematic  line  of  procedure  in  not  only  retarding  the  progress  of  the 
local  trouljle,  but  in  some  cases  causing  its  disappearance.  Absolute 
local  cleanliness,  maintained  by  means  of  detergent  sprays,  is  the  first 
indication.  A  solution  of  borax  in  rose-water,  o  grains  to  the  ounce, 
is  used  by  the  writer  for  this  purpose,  a  coarse  atomizer,  such  as  Sass's, 
being  employed.  The  larynx  being  thoroughly  cleansed,  an  anwlyne 
is  next  in  order.  Cocaine  in  this  condition  is  certainly  of  the  greatest 
value,  and,  gently  applied  with  a  cotton  pledget  lield  in  a  larvngeal 
forceps,  it  arrests  the  suffering  almost  at  once,  and  enables  the  patient 
to  enjoy  at  least  a  couple  of  hours'  respite,  which  he  can  take  advantage 
of  to  take  food.  The  effect  can  be  maintained  by  a  spray  of  a  4  j)er 
cent,  solution,  used  by  the  ])aticnt  himself.  Lozenges  might  be  used 
advantageously  were  the  swallowing  accompanying  their  use  not  per- 
nicious as  a  mechanical  irritant.  Insufflations  of  morphine  might 
also  prove  advantageous  did  not  the  secondary  dryness  of  the  throat 
characterizing  the  use  of  this  drug  preclude  its  continued  use.  In 
some  cases,  however,  these  pernicious  effects  do  not  obtain,  and  much 
assistance  may  be  derived  from  the  use  of  both  cocaine  lozenges  and 
morphine  powders,  the  latter  being  best  a])plied  finely  triturated  and  in 
doses  varying  from  -g^  to  :^  grain  with  an  insufflator. 

In  the  same  manner  iodoform  may  be  used,  for  it  is  valuable  in  all 
ulcerations  of  mucous  membranes,  and  often  efficacious  in  the  larynx 
when  the  ulcerations  are  shallow.  The  quantity  applied  should  be 
sufficient  to  cover  the  entire  larvngeal  surfaces  with  a  thin  film,  and  be 
renewed  daily  at  least,  twice  a  day  being  preferable.  A  less  tlisagree- 
able  way  to  apply  the  remedy  is  that  suggested  by  the  late  Dr.  Elsberg 
of  New  York — i.  e.  dissolving  the  drug  in  ether  to  saturation.  This 
solution  may  conveniently  be  used  with  the  atomizer  by  the  patient, 
and  can  therefore  be  ajiplied  frequently.  The  ether  produces  a  tem- 
porary local  auffisthcsia,  which  is  very  grateful  to  the  patient,  and  the 
iui])leasant  odor  of  the  iodoform  is  masked  by  it  to  a  great  degree. 

When  superficial  erosions  and  ulcerations  do  not  yield  to  these 
measures?  they  seldom  show  any  tendency  to  submit  to  the  influence  of 
astringents — nitrate  of  silver,  in  solution  of  various  strengths  ;  tannin. 
10  grains  to  the  ounce ;  or  sulphate  of  zinc,  10  grains  to  the  ounce, 
which  are  next  in  order. 

A  valuable  remedy  is  that  proposed  by  Krausc' — namely,  lactic  acid. 
To  obtain  the  best  results  with  this  agent  the  larynx  should  be  thor- 
oughly aufesthcti/cd  with  a  25  ])cr  cent,  solution  of  cocaine.  Two  or 
three  of  the  spots  of  nlccration  are  then  sclccttHl  for  the  acid  appli- 
cation, and  a  small  shntp  curette  is  employed  to  si'rapc  thorn,  all 
haMuorrhage  i)eing  prevented  by  the  cocaine.  It  is  perhaps  ntvdless 
tt)  state  that  the  laryngeal  mirror  nuist  invariably  be  used.  This  done. 
'  Ji<  rue  mcmiulle  de  Lartf)tqoloqk,yoy.,  lSS(i. 
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tlu,'  sci":i|»c(l  ulcers  arc  as  iiiiicli  as  jxissihlc  dried  with  ahsiwhciit  ccjttoii, 
and  a  2<)  ])er  cent,  solution  of  lactic  acid  havinti'  Ween  prepared,  it  is 
applied  by  moans  ol'  a  small  ])led<j:;ct  ul"  cotton  held  in  a  larvnjj^cal 
Ibrceps  to  each  of"  the  two  or  three  spots  of  ulceration  seh.'cted.  'J'he 
cotton  pledget  moistened  with  the  acid  solution  should  be  kept  in  con- 
tact with  the  ulcer  two  seconds  if"  possible.  In  some  cases  consider- 
able irritation  ensues ;  in  others  almost  none  is  noticed.  The  appli- 
cations should  be  repeated  every  day,  the  strength  of  the  solution  being 
gradually  increased  by  10  j)er  cent,  at  intervals  of  two  or  three  days, 
according  to  the  degree  of  irritation  excited.  Rosenberg's  method  of 
injecting  a  20  per  cent,  solution  of  menthol  in  olive  oil  finds  many 
suj)[)orters.  Thirty  minims  can  be  dropped  over  the  laryngeal  surfaces 
without,  it  is  said,  producing  discomfort.' 

Tracheotomy  is  advocated  by  writers  of  the  eminence  of  Beverly 
Robinson  and  Moritz  Schmidt,  with  a  view  to  give  the  diseased  larynx 
perfect  rest,  to  deviate  from  it  the  passage  of  irritating  air,  and  to  bet- 
ter respiration.  Sclnnidt^  reported  good  results  in  eight  cases,  and 
arrived  at  the  following  conclusions  :  1.  If  there  is  stenosis,  the  opera- 
tion should  not  be  dcla}ed.  2.  It  is  indicated  where  the  laryngeal  dis- 
ease is  marked,  but  where  the  lungs  are  comJ^)aratively  healthy.  3.  Also 
in  rapidly-advancing  laryngeal  disease  before  dyspnoea  supervenes.  4. 
And,  above  all,  if  dysphagia  is  present. 

Of  importance  is  the  attention  to  diet,  which  should  be  nutritious 
though  unirritating.  Cream  is  swallowed  with  more  ease  than  milk, 
owing  to  its  greater  specific  gravity,  and  pap-like  dishes  than  soups,  for 
the  same  reason.  Rare  meat  finely  hashed  is  readily  swalloAved,  espe- 
cially if  mixed  with  an  egg.  Oysters  are  also  taken  without  trouble, 
provided  they  are  not  too  salt.  Raw  eggs  can  generally  be  swallowed 
M'ith  ease.  In  a  word,  extremes  must  be  avoided  ;  the  food  must  not 
be  hard  nor  absolutely  liquid  ;  it  must  not  be  too  highly  seasoned,  nor 
should  it  be  too  bland,  else  there  will  be  a  distaste  for  food.  Leaning 
over  anteriorly  while  eating  causes  the  food  to  pass  down  along  the 
pyriform  sinuses,  thus  avoiding  the  upper  portion  of  the  larynx,  con- 
tact with  which  causes  the  severe  pain  experienced  by  advanced  cases 
during  the  act  of  deglutition.  This  suggestion  was  obtained  from  that 
of  Norris  Wolfenden  of  London,  who  advises  that  the  patient  lie  face 
downward  on  a  lounge,  with  his  head  hanging  over  the  lower  end,  and 
thus  draw  into  his  mouth  by  means  of  a  rubber  tube  any  liquid  from 
a  tumbler  placed  on  the  floor. 

The  favorable  location  of  the  larynx  as  regards  elimination  of 
detached  products,  etc,  renders  it  exceedingly  suitable  for  treatment  with 

^  Cozzolino,  Rivistn  de  los  Hospitales,  Xo.  29,  1891 ;  J.  Walker  Downie,  Brit.  Med. 
Journ.,  Apr.,  1891. 

^  The  Throat  and  its  Diseases,  Lennox  Browne,  London.  1890,  p.  39-4. 
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Koch's  tuberculin.  Indeed,  this  remedy,  tliough  hy  no  means  entitled 
to  be  classed  as  a  specilie,  is  nevertheless  worthy  of  being  considered,  in 
the  light  of  our  present  knowledge,  the  most  potent  agent  yet  produced. 
In  the  luno;s  the  elimination  of  necrobic  eschars  is  one  of  the  srreat 
drawbacks  of  the  method,  the  remedy  becoming  in  this  sense  a  source 
of  serious  danger.  In  the  larynx,  where  the  evolution  of  the  curative 
process  may  be  observed  with  freedom,  the  more  or  less  intense  local- 
ized redness  following  the  injection  of  the  remedy,  the  occasional  cir- 
cumscribed oedema  rarely  recjuires  active  intervention.  Local  trans- 
formation of  active  lesions  into  foreign  bodies,  which  Avhen  ejected 
leave  in  their  place  an  ulcerated,  red,  and  granular  surface,  Mhich  heals 
sooner  or  later,  etc.,  follow  the  injections  of  tuberculin  without  inter- 
ference and  without  involving  the  sui-generis  secondary  manifestations 
that  the  same  process  in  the  lungs  is  more  than  likely  to  produce, 
especially  when  extensive  lesions  are  present.  Tliis  is  so  true  that  in 
some  cases  of  laryngeal  and  pulmonary  ]:>hthisis  the  laryngeal  lesions 
completely  disappeared  and  were  considered  as  cured,  while  little  or 
no   benefit  could  be  observed  in  the  lungs. 

In  cases  of  primary  laryngeal  })hthisis,  complicated  with  few  or 
no  pulmonary  manifestations,  a  number  of  cures  have  been  reported 
in  the  enormous  literature  of  the  subject.  What  "cure"  means 
with  so  dangerous  a  remedy  remains  to  be  seen.  The  possibility  of 
acute  universal  phthisis,  as  expressed  by  Virchow,  can  doubtless  be 
read  between  the  lines  of  many  of  the  cases  reported,  while  those 
reported  as  favorably  influenced  have  not  as  yet  had  time  to  show 
then-  final  termination.  The  oj)inion  is  rapidly  gaining  ground  that 
want  of  success  may  be  ascribed  in  a  large  number  of  the  cases 
reported  to  excessive  and  too  rajiidly  increased  injections  made,  tlie 
tendency  having  been  to  seek  reaction  instead  of  therapeusis.  This  is 
doubtless  a  wholesome  trend  of  oj)inion,  and  out'  that  may  load  to  the 
recognition  of  the  limit  of  toxicity  possessed  by  the  remedy.  Moritz 
Schmidt  at  the  Congress  of  Internal  Medicine  of  "Wiesbaden^  stattnl 
that  he  regulated  the  treatment  according  to  the  cause  o^  the  affection. 
He  injects  \  milligramme  as  a  first  dose.  1  milligramme  during  the  first 
month,  2  milligrammes  the  s(\\)nd  month,  etc..  the  injot-tions  being 
made  every  fi»ur  or  eight  days  according  to  tJic  local  and  general 
reaction.  This  course  offers  less  risk,  without  in  any  way  dwreasing 
the  chances  of  success,  and  is  to  be  recommcndiHl  in  ev(>ry  way.  It 
goes  without  saying  that  the  vital  i'orccs  of  the  patient  should  be 
carefully  supported   by  a]>proj)riate  tlict. 

Syphilitic   Laryngitis. 
The  proclivity  of  the  upper  respirattny  tract  to  bect^ne  the  seat  of 
^  Bavhc  intermit,  d.  LaryiKjuloijic,  .Inly  ami  Ausr.,  1891. 
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sccniidarv  and  tcrtiarv  iiiaiiilcslatidiis  of  syphilis  proljaMy  dcpciKls  in 
a  iircat  inoasnrc  upon  tlic  iVctpicnt  [)r('S('n('(3  in  tiiis  locality  of  catarrlial 
disorders  which  weaken  its  rosistinj^  powers.  This  shotdd  Ik;  borne 
in  mind  in  the  treatment,  and  deteri^ent  washes  oi'dered,  not  only  for 
the  laryn<j:;eal  snrfaces,  hnt  fi>r  the  nasal  and  pharyngeal  cavities,  when 
any  indication  of  a  catarrhal  congestion  is  detected.  In  secondary 
lesions  these  are  nsnally  (jnitc  snfficient  as  local  measnres,  and  the 
tendency  to  spontancons  resolntion  which  characterizes  saeh  lesions  is 
greatly  enhanced.  If  the  mucous  patches  seem  stubborn,  a  60-grain 
solution  of  nitrate  of  silver,  apjilied  with  a  very  small  cotton  pledget 
to  each  spot  after  partially  antesthetizing  the  larynx  with  a  10  })er  cent, 
solution  of  cocaine,  will  soon  cause  them  to  disappear.  As  a  cleansing 
agent  a  solution  of  bicarbonate  of  sodium,  borate  of  sodium,  and  salicylic 
acid,  3  y;rains  of  each  to  the  ounce  of  water,  mav  be  used  with  advan- 
tage. 

In  secondary  manifestations,  when  the  diagnosis  is  rendered  posi- 
tive by  the  mucous  patches  and  other  evidences,  a  mercurial  treat- 
ment is  indicated  to  prevent,  if  possible,  the  appearance  of  tertiary 
syphilis.  The  red  iodide  of  mercury  has  withstood  the  test  of  time, 
and  is  still,  in  the  writer's  opinion,  the  most  satisfactory  preparation  to 
fulfil  this  purpose.  As  recently  tabulated  by  Mahe,'  "1.  It  is  a 
stable  compound,  permitting  absolute  accuracy  in  dosage.  2.  It  is  as 
powerful  a  tonic  as  any  mercurial  preparation.  3.  It  is  nearly  twice 
as  effective  as  a  germicide.  4.  The  quantity  of  mercury  exhibited  can 
be  reduced  to  a  minimum,  the  dose  being  small.  5.  It  is  not 
decomposed  by,  nor  does  it  interfere  with  the  simultaneous  admin- 
istration of,  iodide  of  potassium  when  such  a  combination  is  necessary. 
6.  There  is  no  danger  of  poisoning  a  patient  by  the  possible  change 
into  other  substances."  The  preparation  should  be  administered  in 
doses  of  ^Ig-  grain  three  times  daily,  and  alternated,  if  ptyalism 
occurs,  with  iodide  of  potassium,  10  grains  night  and  morning.  After 
six  weeks'  or  two  months'  steady  treatment  a  rest  of  two  or  three 
weeks  should  be  given,  and  Rabuteau's  pills  of  carbonate  of  iron 
administered,  one  after  each  meal,  if  any  indication  of  anaemia  be 
present.  The  mercurial  should  then  be  renewed,  withdrawn,  and  again 
renewed,  according  to  the  indications  of  the  case,  Mdiich  should  remain 
under  treatment  at  least  one  year, 

When  the  tertiary  manifestations  are  present,  the  system  must,  as 
soon  as  possible,  be  brought  under  the  influence  of  antisyphilitic  treat- 
ment, to  check  in  the  briefest  time  possible  the  ulcerative  process. 
Mercurial  inunctions,  a  piece  of  mercurial  ointment  the  size  of  a  cherry 
rubbed  into  a  diiferent  part  of  the  body  three  times  daily,  show  their 
influence  in  a  few  days,  when  they  may  be  reduced  to  two  a  day. 
^  Annual  of  the  Universal  Med.  Science.%  sect.  M,  p.  25,  series  1890. 
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AVlion  the  gums  show  evidences  of  beginning  j)tyali.-iii  the  mereiirv 
hud  better  be  replaced  by  iodide  of  potassium,  Ijeginning  with  10 
grains  three  times  daily,  and  increasing  at  the  rate  of  1  grain  jjcr 
day,  until  30  grains  are  administered  three  times  a  day.  While  iodide 
of  potassium  is  l>eing  used  the  urine  must  l>e  closely  watched,  and  if  it 
becomes  scanty  or  its  specific  gravity  becomes  abnormally  increasetl, 
prudence  must  l)e  exercised  lest  oedema  of  the  glottis  occur.  The  lar- 
ynx should  be  frequently  examined,  and  if  any  indication  whatever  of 
oedema  appears  the  drug  must  be  decreased  or  temporarily  withheld,  as 
the  case  may  be.  Oedema  rarely  occurs,  however,  and  when  the  maxi- 
mum dose  has  been  reached,  it  can  generally  be  continued  for  a  long 
time,  and  then  gradually  decreased  as  it  was  increased.  To  jirevent 
gastric  disturbances,  the  iodide  should  be  administered  in  a  tumblerful 
of  pure  w'ater  after  meals.  Should  its  physi(jlogical  etfects  bec(jme 
manifest,  the  administration  of  Fowler's  solution,  3  drops,  with  each 
dose,  gradually  increased,  will  effectually  overcome  them  and  act  as  a 
tonic. 

Tlic  local  treatment  is  of  importance,  not  only  to  assist  the  healing 
process,  but  to  diminish  suffering.  The  detergent  spray  already  men- 
tioned can  be  used  advantageously  to  detach  the  layers  of  pus  which 
cover  not  only  the  ulcerations,  but  the  adjoining  parts.  When  they 
have  been  thoroughly  cleansed,  a  10  per  cent,  spray  of  cocaine  should  be 
employed  to  antesthetize  the  parts  prior  to  the  application,  by  means  of 
a  small  cotton  pledget  held  in  the  laryngeal  forceps,  of  a  solution  of 
nitrate  of  silver,  120  grains  to  the  ounce.  This  prej)aration  is  prefer- 
able to  the  pure  crystal,  which  tends  to  encourage  cicatricial  i-ontraction 
of  the  parts  touched.  Only  the  ulcerations  should  be  touched  with 
solution,  the  laryngoscope  being  of  course  necessary  to  render  the 
manipidation  accurate.  Insufflations  of  iodoform  may  be  substituted 
by  those  who  find  the  preferable  method  to(,)  difficult. 

When  extensive  ulcerations  are  present,  cicatrization  and  seeondarv 
contraction  are  hardly  avoidable,  the  adhesions  formed  l)eing  occasion- 
ally of  such  a  nature  as  to  render  tracheotomy  and  the  ])ermanent 
M-earing  of  a  tube  necessary.  Frecpient  dilatation  with  a  curved  probe 
during  the  stage  of  formation  will  do  nnich  to  limit  the  contraction, 
while  the  laryngeal  bistoury  may  be  used  MJth  advaiUage  to  sev<'r  anv 
web  that  may  be  reached.  The  })atient  should  be  occasionally  exam- 
ined after  recovery,  the  ]irocess  of  cicatrization  sometimes  reipiiring 
vears  to  attain  the  maximum   of  its  develo])meut. 

Tn  cases  of  cicatricial  stenosis  cutting  dilators — StoerU's,  Whistler's, 
or  Tjcnnox  Browne's — become  n(>cessarv.  The  first  two  instruments 
require  preliminary  tracheotomy,  tlieir  olive-shaj>ed  ti]>^  oi'eluding  for- 
ciblv  the  aperture  left  by  the  cicatricial  i)auds.  lirowne's  instrument, 
however,  does  not  recpiire  preliminary  tracheotomy,  its  tube-shapeil  shaft 
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gervinj:;  as  a  passa<i;c  for  air.  Tlie  larynx  should  l»e  ana3sthetizc(l  with  a 
20  per  ('('lit.  solution  of  cocaine,  therehy  enahlint^-  the  o[)erator  to  use 
more  foicc  in  passing  the  olive  ti|)  of  the  instrument  through  the  laryn- 
geal aperture  before  and  after  the  incision  made  by  the  hidden  knife 
\vhieh  it  contains.  This  operation,  it  nuist  be  said,  is  not  always  satis- 
factory ;  neither  is  that  of  intui)ation  with  a  stationary  tube. 

Erysipelas  of  the  Larynx. 
.  Although  erysi[)clas  of  the  larynx  u-ually  occurs  as  a  complica- 
tion or  continuation  of  the  same  process  in  neighboring  parts,  it  may 
be  primary  in  a  small  proj)ortion  of  cases.  In  either  case  the  pres- 
ence of  erysipelas  in  this  locality  is  accompanied  with  much  dan- 
ger to  life,  not  only  through  the  local  complications,  such  as  oedema, 
Ayhicli  may  come  t)n  without  warning,  but  on  account  of  general 
disorders  caused  by  the  disease — pneumonia,  pulmonary  oedema,  heart 
failure,  general  tox;emia,  and  cerebral  adynamia.  For  this  reason 
internal  medication  calcidated  to  offset  the  tendency  to  grave  com- 
plications should  at  once  be  begun.  Alkalines,  such  as  chlorate  of 
potassium,  bromide  of  potassium,  etc.,  are  best  avoided,  owing  to  their 
pernicious  influence  on  the  renal  functions,  and  digitalis  shotdd  be 
administered  in  sufficiently  large  doses  to  support  cardiac  action  and 
produce  gentle  diuresis.  The  tendency  to  oedema  of  both  larynx  and 
lungs  is  greatly  diminished  by  the  diuretic  action  of  the  digitalis,  the 
heart's  action  is  kept  vigorous,  and  the  likelihood  of  albuminuria — an 
evil  omen  in  these  cases — is  greatly  diminished.  Of  great  value  in  the 
prevention  of  toxaemia  is  iodoform,  also  administered  internally,  1  or  2 
grains  in  pill  form  being  given  every  two  hours.  It  reduced  the  pulse 
and  seemed  to  decrease  suffering  in  the  cases  in  Avhich  it  was  used  by 
the  writer.  The  patient's  strength  should  be  supported  by  tincture 
of  the  chloride  of  iron,  15  drops  three  times  a  day,  mixed  with  glycerin 
and  water. 

Locally,  the  most  effective  ag-ent  is  without  a  doubt  cocaine.  A 
strong  solution,  25  per  cent.,  should  be  applied,  ho^vever,  to  obtain 
satisfactory  results.  When  laryngeal  oedema  is  present  the  cocaine 
solution  is  often  sufficient  to  reduce  it  and  to  keep  it  down.  Occasion- 
ally it  is  necessary  to  scarify  freely.  Tracheotomy  is  of  doubtful  value 
in  this  disease,  w-hile  intubation  is  difficult  to  perform,  owing  to  the 
swelling  of  the  epiglottis  and  surrounding  tissues.^  It  nevertheless 
has  rendered  valuable  service  in  this  country.^  Bedford  Brown 
observed  that  the  free  application  of  sinapisms  was  followed  by  imme- 
diate reduction  of  laryngeal  stenosis. 

Food  must  be  soft  or  liquid  and  concentrated,  in  order  to  obtain  as 

*  F.  de  Haviland  Hall,  Journal  of  Laryngology,  Aug.,  1891. 

'  Delavan,  Annual  of  Universal  Med.  Sciences,  section  E,  p.  2,  series  1891. 
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much  nutrition  as  po.ssiljlo  from  the  quantity  ingested.  F.  de  Haviland 
Hall  recommends  rectal  feeding.  Stimulants  are  indicated  when  the 
weakness  is  marked  or  when  profuse  diaphoresis  is  present. 

Neuroses  of  the  Larynx. 
Motor  Paralysis. — The  many  factors  entering  into  the  etiologv  of 
motor  paralysis  must  be  closely  studied  before  any  attempt  is  made  at 
treatment.  The  etiological  factor  once  ascertained,  little  is  to  be 
expected  unless  treatment  bearing  upon  it  can  be  employed.  The 
likelihood  of  cure  corresponds  with  the  degree  of  amenability  to 
treatment  of  the  original  cause.  Whether  it  be  syphilis,  tubercu- 
losis, aneurism,  a  cerebral  neoplasm,  etc.,  local  treatment  is  abso- 
lutely subservient  to  that  of  the  primary  affection,  and  the  treatment 
of  the  latter,  which  does  not  require  elaboration  here,  is  therefore  the 
first  indication. 

This  done,  measures  must  be  adopted  to  stiuiulate  the  laryngeal 
muscles  to  actitm.  For  this  purpose  faradization  employed  in  the  man- 
ner indicated  on  p.  443  is  most  effective  for  general  distribution  of  the 
current  through  the  entire  larynx.  The  laryngeal  electrode  (Morell 
Mackenzie's),  as  shown  in  the  engraving  just  alluded  to,  is  more 
effective  without  water,  however,  when  localized  faradization  is  neces- 
sary. The  mode  of  using  it  is  as  follows :  The  electrode  being  con- 
nected with  the  negative  pole  of  a  faradic  battery,  its  extremity  is 
introduced  into  the  larynx,  while  the  positive  pole  is  connecte<l  with 
an  ordinary  surface  electrode  which  the  patient  presses  over  the  larvnx 
externally,  or  with  a  necklet-electrode.  The  extremities  of  both  elec- 
trodes should  be  covered  with  sponge  or  kid,  to  prevent  stinging.  To 
ensure  penetration  of  the  current  the  electrode  tip  should  be  thoroughly 
wetted  before  each  application.  The  manipulation  of  Mackenzie's  elec- 
trode is  like  that  of  an  ordinary  laryngeal  forceps,  the  mirror  being 
employed  to  note  and  conduct  the  localization  of  the  tip  of  the  instru- 
ment. The  nearer  the  paralyzed  muscle  the  application,  the  l)etter. 
The  electrode  being  in  position,  the  finger-rest  on  the  top  of  the  handle 
is  depressed,  and  firm  j^ressure  is  exerted  on  the  neck  by  the  other  elec- 
trode. At  first  this  manij)ulation  is  quite  diffii-ult  to  jx'ribrm,  gagging 
and  retching  preventing  the  introduction  of  the  instrument.  After  a 
few  trials,  however,  the  j^arts  become  more  tolerant,  and  the  applica- 
tion can  be  borne,  in  the  majority  of  cases,  without  triiiil>le.  Cooaine 
ana?sthesia  may  be  used  in  difficult  cases,  at  least  the  fii^st  few  times.' 
Each  application  of  the  currenr  should  last  but  a  few  seconds,  and  be 
repeated  several  times  at  short  intervals.  One  sitting  every  dav  should 
be  obtained  if  possible. 

The  current  may  also  be  appliwl  by  placing  om-  j)ol<.'  on  each  side 
'  Sajous,  Lecturer  on  Di^casei/  of  the  Xosc  ami  Throat,  Phila.,  1SS5. 
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of  (he  iH'fk  cxtci'iially.  Tliis  iiiclliod  is  vcrv  iiiCci-ior  to  lliat  )ii,-t 
tlt'sci'i I )(■(!.  I)ctt('r  tliaii  il  is  clccli-ical  )na.ssa<^e,  wliicli  is  cari'icil  out 
hy  placing-  the  positive  ])ole,  t!iorout;lily  wetted,  on  one  side  of  tlie 
larynx,  and  the  fin  tiers  of  the  op|)(»sile  hand  (that  holding  tlie  negative 
pole  and  in  contacl  w  itli  the  8j)onge)  on  the  other  side.  The  fingers, 
having  heeomc!  the  eondnetors,  are  moved  up  and  down  and  pressed 
into  the  surface  of  the  neck,  in  the  manner  practised  by  juasseiirs.  They 
must  also  he  kept  wet  by  occasional  immersion  in  water. 

Strychnine,  mix  vomica,  and  other  nerve-tonics  sh<jidd  be  used,  if 
possible,  to  assist  the  electrical  stimulus.  Strychnine  is  especially 
valuable,  either  by  the  moutii  or  hypodermically,  beginning  with  -gJg- 
grain  at  a  dose  three  times  a  day,  and  gradually  increasing  until  -^-^ 
grain  is  reached.  This  dose  cannot  be  taken  by  all  i)atients,  how- 
ever, and  the  physiological  effects  of  the  drug  should  therefore  care- 
fully be  watched. 

Hysterical  Aphonia. 
The  methods  just  described,  and  es})ecially  that  illustrated  on  p.  443, 
may  be  used  in  the  treatment  of  this  affection.  Jlesponse  to  the  treat- 
ment often  occurs  at  once;  in  some,  however,  nothing  seems  to  cause 
return  of  the  normal  voice — most  ])robably  because  of  atrophy  of  the 
paralyzed  muscles.  Nerve-stimulants — valerian  in  the  form  of  the 
elixir  of  the  valerianate  of  ammonia,  1  teaspoonful  night  and  morning 
— greatly  assist  recovery.  Valerianate  of  zinc  is  another  valuable  agent, 
1  grain  being  taken  night  and  morning.  Rabuteau's  pills  are  indicated 
when  ansemia  is  present,  while  nerve-tonics — strychnine,  nux  vomica, 
arsenic,  and  quinine — are  of  great  assistance  in  the  majoritv  of  cases. 

Spasm  of  the  Larynx. 
This  affection,  variously  termed  laryngismus  stridulus,  spasm  of 
the  glottis,  spasmodic  croup,  pseudo-croup,  etc.,  presents  as  character- 
istic a  sudden  closure  of  the  larynx,  preventing  the  free  inspiration  of 
air,  and  greatly  resembling  the  manifestations  of  true  croup,  from 
which  it  differs  only  in  the  fact  that  it  is  purely  a  nervous  disorder. 
Like  true  croup,  it  is  a  disease  almost  invariably  observed  in  children, 
and  it  offers  very  few  points  that  enable  the  practitioner  to  establish  a 
positive  differential  diagnosis  within  the  short  space  of  time  at  his 
disposal  before  the  urgency  of  the  symptoms  demands  active  inter- 
ference. Unless  clear  indications  as  to  the  origin  of  the  trouble  can 
at  once  be  determined,  it  is  best  to  proceed  with  measures  calculated  to 
meet  the  danger  of  suffocation,  leaving  the  determination  of  its  true 
nature  until  all  immediate  danger  has  been  eliminated.  Whatever  be 
the  actual  condition,  a  warm  mustard  foot-bath  or  a  general  bath 
usually  serves  its  purpose  very  rapidly,  and  if  the  little  patient  can 
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be  made  to  take  a  drink  of  any  warm  liquid  he  may  like,  it  greatly 
assists  the  suppression  of  the  spasm  by  encouraging  diaphoresis.  Of 
equal  value  in  both  disorders  is  the  production  of  emesis,  either  In- 
titillating  the  back  of  the  mouth  with  a  feather  or  administering 
ipecac.  The  triturate  taljlets  recommended  by  Xorthrup/  four  or 
five  of  the  y^'S^*^'"  tablets,  given  every  ten  to  thirty  minutes  until 
four  or  five  have  been  taken,  are  specially  valuable  for  this  purpose. 
When  the  spasm  occurs  in  connection  with  difficult  teething,  making 
the  diagnosis  of  true  laryngismus  almost  certain,  a  few  whiffs  of 
chloroform  or  ether  sometimes  act  favorably  at  once.  The  possi- 
bility of  impaction  of  the  epiglottis  is  to  be  remembered  as  a  causative 
element,  and  should  it  be  found  free  no  harm  will  follow  the  introduc- 
tion of  the  finger,  which  in  case  of  impaction  would  have  raise<l  it 
without  difficulty.  The  usual  practices  of  dashing  cold  water  in  the 
child's  face,  slapping  the  back,  applying  a  piece  of  ice  suddenly  to  the 
back  of  the  neck,  had  better  be  cm})loyed  only  when  the  diagnosis 
of  simple  spasm  is  assured.  The  application  of  a  sinapism  to  the  liver 
tends  to  prevent  recurrence  of  the  attacks.  The  bromides,  chloral, 
opium,  belladonna,  etc.  also  act  advantageously  in  this  particular. 

When  all  means  fail  to  re-establish  normal  respiration  and  the 
dyspnoea  continues  marked,  intubation  should  be  practised.  If  in- 
struments be  not  at  hand  to  perform  the  operation,  the  trachea  must, 
be  opened  or  a  catheter  introduced  into  the  larynx  to  temporize  until 
intubation  instruments  can  be  obtained. 

Tumors  of  the  Larynx. 

A  laryngeal  neoplasm  may  be  removed  by  means  of  caustics  or 
the  galvano-cautery,  scraped  off  M'ith  the  finger-nail,  cut  off  with  the 
knife  or  wire  loop,  or  extirpated  with  forceps. 

Chromic  acid  is  doubtless  the  most  easily  managed  escharotic,  and 
is  very  efficacious  in  small,  soft  growths  when  the  latter  cannot  l>e 
grasped  with  the  forceps.  It  is  also  of  great  value  for  the  cauterizatit>n 
of  remnants  of  tumors  which  could  not  be  caught  in  the  grasp  of  the 
instrument,  and  to  prevent  recurrence.  For  its  application  a  good 
instrument  is  that  invented  by  MacCoy  of  Philadelphia. 

The  chromic  acid  dissolved  by  heat  on  the  end  of  tiie  covered  prol)e 
is  exposed  only  when  the  tip  of  the  instrument  is  in  contact  with  the 
neoplasm.  Preliminary  anaesthesia  of  the  larynx  with  a  20  per  cent, 
solution  of  cocaine  renders  the  application  comparatively  easy.  It 
should  be  used  twice  a  week  until  every  vestige  of  the  tumor  has 
disappeared. 

Removal  with  the  finger-nail  may  be  ]>erformeil,  aceonling  to 
Cohen,  when  soft  tumors  are  situated  high  up  in  the  upper  portion  of 
'  Keating's  Cyclopivdiu  of  the  Diseases  of  Children,  p.  520. 
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tlic  larviix.  A  small  <;iiar(I('(l  [)n)l)c-j»oiiitt'(l  bistoury  iiKiuiitcd  ii|m)Ii  a 
suitablt'  liaiidlc  is  oiiiployod  l)y  sonio  operators,  especially  when  the 
irrowtli  is  loeatetl  on  the  edy-i'  of  a  vocal  baud.  l>ut  with  this  iiistru- 
tiient,  besides  the  lueinorrhage  which  follows  incisions  uuaceompanied 
by  crushing,  there  is  danger  of  dropping  the  separated  portion  of  the 
growth  into  the  trachea.  This  disadvantage  also  characterizes  opera- 
tions with  the  cold  or  galvano-caustic  snare.  The  latter  instrument 
may,  however,  be  employed  to  great  advantage  to  cauterize  the  base 
of  the  tumor. 

'  A  great  variety  of  laryngeal  forceps  for  the  removal  of  tumors  are  at 
our  disposal,  best  known  among  which  are  Morell  Mackenzie's,  Fau- 
vel's,  Cuzco's,  and  Schroetter's.  Before  the  introduction  of  cocaine  as 
an  anaesthetic  Mackenzie's  instrument  Avas  the  most  extensively  used, 
owing  to  the  sharper  angle  of  its  blades,  which  made  it  possible  to  per- 
form the  operation  M'ithout  much  contact  with  the  epiglottis.  When 
the  latter  is  thoroughly  anaesthetized,  however,  an  instrument  curved 
like  Fauvel's,  as  shown  in  the  engraving,  is  preferable,  the  epiglottis 

Fig.  15. 


Fauvel's  Forceps. 

being  held  well  up  by  the  pressure  of  the  blades,  and  permitting  the 
reflection  from  the  laryngeal  mirror  to  illuminate  the  seat  of  opera- 
tion much  more  brightly.  Cuzco's  forceps  is  another  suitably-shaped 
instnuuent,  its  free  and  delicate  action  enabling  it  to  be  used  without 
much  motion  of  the  hand. 

A  point  of  importance  is  the  rapidity  with  which  cocaine  anaesthesia 
passes  off  in  the  larynx,  owing  to  the  copious  flow  of  translucent  lubri- 
cating fluid  which  the  application  of  the  anaesthetic  occasions.^  The 
fact  that  it  lasts  hardly  ten  minutes,  even  when  a  25  per  cent,  solution 

'  See  Sajous,  Lectures  on  Diseases  of  the  Nose  and  Throat,  Philada.,  1885,  p.  387  ; 
Ti-ansactions  of  Pennsylvania  State  Medical  Society,  1886 ;   Transactions  of  the  Am.  Lar- 
yngological  Association,  1888,  p.  124 ;  Journal  of  the  Am.  Med.  Assoc,  May  3,  1890. 
Vol.  II.— 31 
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is  oin[)l(A'ed,  suggests  that  no  time  l)e  lost  after  couijilete  anesthesia  Is 
obtained  by  repeated  applications.  The  steps  of"  the  operation  are  as 
follows  :^  The  tongue  being  held  by  the  patient,  and  the  mirror  being 
in  position,  the  forceps,  ])reviously  warmed  slightly,  are  introduced 
cautiously  into  the  larynx,  and  as  the  tumcjr  is  grasped  the  claws  are 
jjressed  against  its  base  in  order  to  sink  them  somewhat  into  the  seat 
of  implantation.  The  result  of  this  manfeuvre  is  to  remove  the  tumor 
entire.  xVs  soon  as  the  claws  close  on  the  growth  the  instrument  is 
removed,  its  anterior  ])()rtion  l)eiug  first  raised  slightly  to  detach  the 
growth.  Polished  instruments  when  in  position  reflect  the  color  of  the 
surrounding  surfaces,  and  are  not  easily  seen.  The  writer,  in  order  to 
follow  the  end  of  the  instrumeut  with  his  eye  to  the  best  advantage, 
blackens  the  claws  by  exposing  them  to  fire.  A  bluish-l)lack  color  is 
the  result,  which  greatly  contrasts  with  the  surrounding  })arts.  Slight 
bleeding  usually  follows  the  operation,  but  it  soon  ceases.  The 
ilyspncea  occasioned  by  the  tumor  is  at  once  relieved.  As  far  as  the 
voice  is  concerned,  its  ))urity  will  dejiend  upon  the  degree  of  integrity 
of  the  vocal  bands.  Spasui  of  the  glottis  has  occurred  during  the 
removal  of  a  tumor,  but  it  is  not  likely  that  under  cocaine  anaesthesia 
this  danger  is  to  be  feared. 

When  tumors  cannot  be  reached  through  the  mouth,  the  larynx  may 
be  o])ened  anteriorly  by  an  incision  through  the  angle  of  the  thyroid 
cartilage.  The  tumor  is  then  removed  through  the  opening  thus  made, 
and  the  wound  is  closed  up. 

Another  operation  is  that  proposed  by  Rossbach  of  Wurzl>urg, 
which  consists  in  introducing  a  thin  knife  anter()-])osteriorly  into  the 
median  line  of  the  larynx  from  without,  and  amputating  the  tumor 
while  the  operation  is  watched  in  the  laryngeal  mirror  held  in  the 
usual  position.  The  tumor  must,  however,  be  very  small  and  attached 
to  the  free  edge  of  one  of  the  vocal  bands. 

The  spontaneous  disappearance  of  laryngeal  ]xipillomata  having 
occurred  in  several  instances  after  tracheotomy  ha<l  been  jierformed  by 
Oertel,^  Hunter  Mackenzie,*  Garel/  and  Eliasberg,''  the  latter  author 
suggests  that  tracheotomy  be  considered  a  mode  of  treatment  for  these 
growths,  the  transfer  of  the  atmos]>heric  current  from  the  larynx  to 
the  tube  removing  from  the  former  all  causes  of  irritation  derived  from 
that  source. 

The  recurrence  characterizing  malignant  growths  ]ire(lu»les  the 
employment  of  curative  measures  (»ther  than  evulsion,  involving  at 
times  the  entire  larynx.      Extirpation  of  the  larynx   is  s<i  rarely  fol- 

^  Loc.cit.,  p.  388.  -'  Volhmann'.o  Sannnliintj.  fclin.  Vortrape,  p.  "JSOT. 

*  Jonimcd  of  Lnri/n(jolofj]i,  April  and  .Tune,  ISiH). 

*  Revue  de  Lanpifiol.,  (TOlol.,  rt  >le  Rltiii..  July,  1891. 

*  3Milz.  Obozrcn.,  No.  1,  p.  4().  181>1, 
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lowed  \)\  cninpk'to  rot-nvcrv  as  liardly  to  Ix'  warrantable.  Traelieotoiny 
performed  early  generally  prolongs  life  several  months,  owing  to  tlie 
free  respiration  it  pmcnres  and  the  rest  it  ohtains  for  the  di<ea>ed 
parts. 

Comparative  comfort  may  be  secured  for  the  ])atient  by  palliative 
measures.  Lukewarm  detergent  sprays,  l)y  rendering  the  discharges 
li(piid,  enable  the  patient  to  rid  himself  of  their  presence  without 
the  painful  scra})ing  and  hawking  that  would  otherwise  be  required. 
Cocaine  is  here  of  very  great  use  in  tlie  relief  of  i)ain  and  to  enable 
the  patient  to  take  food.  A  10  \^QV  cent,  sjiray  may  be  employed 
with  advantage,  ^^'hen  deglutition  becomes  painful,  IJrysou  Delavan's 
alimentation  bottle  will  serve  a  useful  purpose  to  nourish  the  patient. 
The  flexible  cathether  of  small  size,  which  replaces  the  ordinary 
stomach-tube,  is  introduced,  not  into  the  stomach,  but  simply  beltjw 
the  pharyngeal  constrictors,  along  either  pyriform  sinus,  beyond  the 
scat  of  trouble.  Milk,  soups,  koumyss,  etc.  can  easily  be  administered 
in  this  way.  During  the  first  few  days  the  parts  had  better  be  auses- 
thetized  with  cocaine  before  introducing  the  flexible  catheter.  After 
that  no  resistance  is  oflered  and  the  patient  can  generally  use  it 
himself. 

Foreign  Bodies  in  the  Larynx. 

The  spasmodic  cough  and  dyspnoea  immediately  following  the  intro- 
duction of  a  foreign  body  into  the  cavity  of  the  larynx  usually  make  it 
impossible  to  take  advantage  of  the  great  assistance  that  the  laryngeal 
mirror  would  ofler  in  ascertaining  the  location  of  the  body,  and  in  the 
measures  adopted  for  its  removal.  The  cough,  however,  usually  soon 
stops,  but  if  it  continue  and  the  dyspnoea  be  but  slight,  a  spray  of  a  10 
per  cent,  solution  of  cocaine  will  arrest  it  in  a  few  moments.  When 
this  can  be  done  a  suitable  forceps,  by  judicious  manipulation,  will 
withdraw  anything  that  may  have  entered  the  laryngeal  cavity. 

It  is  not  always,  however,  that  the  opportunity  to  obtain  suitable 
instruments  presents  itself.  Assistance  in  many  cases  is  needed  at  once. 
The  simplest  means  are  sometimes  sufficient  to  dislodge  an  impacted 
body.  A  violent  slap  on  the  back,  just  as  an  expulsory  eflbrt  is  made 
by  the  sufferer,  is  often  snccessful.  In  some  the  object  remains  over 
the  aperture  of  the  larvnx,  and  can  easily  be  removed  with  the  finger. 
As  we  have  seen  under  the  heading  of  Foreign  Bodies  in  the  Pharynx, 
the  epiglottis  may  be  held  down  by  the  impacted  body,  so  as  completely 
to  close  the  laryngeal  aperture  ;  the  finger  can  also  be  used  in  this  case. 
Inversion  of  the  patient,  by  standing  him  on  his  hands  while  his  feet 
are  held  up,  may  prove  at  once  successful,  especially  if  the  object  in 
the  larynx  has  a  certain  amount  of  w"eight — a  piece  of  money,  a 
button,  etc. 
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Sharp  objects,  such  as  })iiis,  needles,  tacks,  etc.,  while  penetrating  the 
tissues  and  holding  on  with  much  force,  do  not  cause  dyspnoea,  and,  the 
parts  being  thoroughly  anaesthetized,  can  be  withdrawn  without  much, 
trouble  by  means  of  a  pair  of  forceps,  such  as  Fati- 
vel's  or  Cuzco's.     The  instrument  shown  herewith,  ^ 

especially  constructed  for  this  purpose  and  for  the 
withdrawal  of  false  membrane,  can  be  made  to  reach 
even  the  bifurcation  of  the  trachea  if  necessary.  The 
smallest  object  can  be  grasped  with  it. 

When,  owing  to  the  impossibility  of  withdrawing 
the  foreign  body,  suffocation  is  threatened,  tracheot- 
omy becomes  necessary.  If  the  proper  instru- 
ments are  not  at  hand,  the  trachea  may  be  opened 
with  a  penknife,  and  the  wound  kept  open  with  bent 


\ 


'^^^.\ 


Sajous's  Foreign-Body  Extractor. 
1,  General  view  of  instrument ;  2,  the  fureign-body  tip  pushed  into  trachea. 


hair-pins  held  in  place  by  means  of  pieces  of  tape  tied  around  the 
patient's  neck ;  or  the  thyro-cricoid  membrane  may  be  divided,  thus 
furnishing  a  sufficient  opening  for  the  admission  of  air  until  more 
decided  measures  can  be  adopted. 

Opening  of  the  trachea  may  also  be  performed  to  enable  an  object 
located  there  to  be  coughed  out.  In  this  case  the  wound  should  be 
longer  than  for  ordinary  tracheotomy  to  render  spontaneous  extrusion 
of  the  foreign  body  possible.  Such  an  opening  might  also  be  made 
low  down  for  the  removal  of  foreign  bodies  lodged  in  either  bronchus, 
the  tracheal  mucous  membrane  being  thoroughly  anoesthetizeil  with 
cocaine,  and  a  small  mirror  inserted  to  guide  the  introduction  and  with- 
drawal of  the  proper  instrument,  whose  shaft  may  be  armed  with  a  tip 
arranged  to  grasp  the  object  impacted. 


DIPHTHERIA  AND  TRUE  CROUP. 

By  J.  CHALMERS  CAMERON,'  M.  D.,  M.  R.  C.  P.  I. 


General  Considerations. 

Of  all  the  inlcetious  diseases  prevalent  in  this  country,  diphtheria 
is  the  most  dreaded.  It  is  dreaded  because  popular  notions  respecting 
it  are  hazy  and  indefinite.  Even  a  cursory  glance  over  its  voluminous 
literature  speedily  shows  that  its  treatment  is  too  often  random  and 
erratic,  being  seldom  based  upon  clear  ideas  respecting  its  nature  and 
tendencies.  The  mind  of  the  profession  has  been  confused  by  the  fierce 
fight  between  the  localists  and  constitutionalists ;  and,  although  the 
battle  is  now  virtually  won,  the  dust  and  smoke  of  combat  still 
envelop  the  battlefield  and  prevent  a  general  perception  of  the  true 
state  of  affairs.  If  there  is  one  disease  more  than  another  in  which  a 
man  should  have  convictions,  and  the  courage  to  act  upon  them,  it  is 
diphtheria.  Clear  views,  decision,  and  promptness  in  action  have  saved 
many  lives  that  would  have  been  lost  by  timidity  and  hesitation.  Let 
me,  then,  at  the  outset,  make  my  confession  of  faith,  upon  which  I  base 
treatment.  Diphtheria  is  a  local  specific  disease  due  to  the  presence 
and  action  of  bacilli,  characterized  by  a  deposit  of  pseudo-membrane 
at  the  site  of  infection,  accompanied  by  constitutional  disturbances  and 
followed  by  nervous  symptoms  due  to  the  absorj^tion  into  the  circu- 
lation of  a  virulent  chemical  agent  (toxalbumin),  which  is  produced 
by  the  local  development  of  the  bacilli.  Diphtheria  and  croup  are 
identical.  Though  their  identity  has  not  yet  been  proven  scientifically, 
yet  clinically  and  practically  the  balance  of  evidence  is  in  favor  of  this 
view.  Those  physicians  who  believe  that  true  croup  is  diphtheria  and 
contagious,  and  who  base  their  treatment  upon  this  belief,  will  succeed 
in  saving  life  and  limiting  the  spread  of  disease,  when  those  will  fail 
who  soothe  their  own  consciences  and  comfort  anxious  relatives  and 
friends  with  the  doctrine  that  croup  is  a  local  inflammatory  and  non- 
contagious disease,  and  neglect  isolation  and  disinfection  accordingly. 
If  there  is  still  a  doubt,  we  should  not  allow  it  to  make  us  careless  in 
our  practice. 

If  the  treatment  of  diphtheria  is  to  be  rational,  it  must  be  based 

*  I  desire  to  acknowledge  my  indebtedness  for  assistance  in  the  preparation  of  this 
article  to  Dr.  Birkett  of  Montreal,  Junior  Demonstrator  of  Anatomy  in  McGill  Uni- 
versity, whose  services  have  been  veiy  valuable. 
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upon  clear  ideas  respecting  its  etiology  and  pathology.  I  would  recom- 
mend every  one  interested  in  this  subject  to  study  carefully  Professor 
Welch's  admirable  address  upon  the  Causation  of  Dipldhena.  From  a 
pathological  point  of  view  he  comes  to  conclusions  quite  in  accord  with 
those  derived  from  clinical  experience,  and  which  have  long  been  my 
key  to  treatment. 

To  treat  diphtheria  understandingly  and  with  success,  one  must  be 
prepared  to  answer  with  no  uncertain  sound  such  questions  as  tiiese : 
Is  diphtheria  primarily  a  local  or  a  constitutional  disease?  Should  its 
treatment  be  primarily  local  or  constitutional  ?  If  local,  when  should 
we  begin  with  constitutional  measures?  Is  local  treatment  necessary 
in  all  cases,  or  does  it  in  some  cases  or  in  some  stages  do  more  hai-m 
than  good  ? 

It  is  evident,  therefore,  that  from  the  standpoint  of  treatment  it  is 
of  the  utmost  importance  for  the  practitioner  to  grasp  the  full  signif- 
icance of  the  fact  that  diphtheria  is  local  before  it  becomes  constitu- 
tional. According  to  Welch,  diphtheritic  bacilli  develop  only  locally 
at  the  site  of  infection,  and  are  found  only  in  the  pseudo-membrane, 
mostly  on  the  surface,  not  even  in  the  subjacent  mucous  membrane ; 
they  do  not  invade  the  tissues  or  circulation,  but  generate  at  the  point 
of  entrance  a  highly  poisonous  chemical  substance,  the  absorption  of 
which  produces  constitutional  symptoms.  If  these  views  respecting 
the  nature  of  di})htheria  are  correct,  what  course  should  one  adopt 
when  called  to  a  case  of  diphtheria  in  the  early  stage?  It  seems 
reasonable  to  say  that,  after  a  diagnosis  is  made,  vigorous  local  treat- 
ment is  indicated  to  destroy  the  bacilli  and  prevent  as  far  as  possible 
the  formation  and  absorption  of  toxic  albumin,  not  forgetting  at  the 
same  time  to  maintain  the  general  strength.  At  the  outset,  therefore, 
local  treatment  is  plaiidy  the  main  indication,  but  as  the  case  progresses 
general  treatment  assumes  more  importance;  and  as  the  later  stages  are 
reached  chief  reliance  nuist  be  placed  u]ion  general  measures,  local  treat- 
ment then  beintr  often  harassing  and  fatiu'uint^,  doino-  more  harm  than 
good.  If  the  case  is  not  seen  at  the  outset,  the  bacilli  have  had  time  to 
do  their  work,  and  general  absorption  of  the  chemical  poison  has  taken 
place.  Under  such  circumstances  it  would  be  folly  to  devote  the  same 
attention  to  local  measures  as  if  the  case  had  been  seen  early.  The 
fiffht  is  then  no  longer  local,  but  constitutional,  and  its  issue  will 
depend  upon  the  relative  virulence  of  the  poison  and  the  resisting 
power  of  the  organism.  In  such  a  state  of  atfaii*s  common  sense  Mould 
lead  us  to  feed,  stinudate,  and  support,  strengthening  weak  ]ioints, 
anticipating  and  avertiug  tlircatene<l  dangers,  while  local  precautious 
are  taken  to  destroy  the  bacilli  and  jnvvent  the  body  from  Ix^ing 
flo(Mled  with  fresji  doses  of  poisctn. 

We  have  germicides  in  various  forms  for  local  treatment ;  we  have 
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judicimis  llrdiiiij;,  .stiiiuilant.s,  iron,  diiiitalis,  .•>trycluiine,  iiRTcurv,  etc.  for 
general  constitutional  treatment.  Tiie  praetitioner  who  poasesses  tact  to 
gauge  his  patient's  strength  through  the  various  stages  (if  the  disease,  to 
combine  his  local  and  general  treatment  according  to  the  varying  exi- 
gencies of  the  case,  will  find  the  treatment  of  dipththeria  as  rational  and 
satisfactory  as  that  of  any  other  disease;  but  to  succeed  he  must  abjure 
empiricism  and  learn  to  treat  his  patient  rather  than  the  disease. 

From  what  has  been  already  said,  it  is  evident  that  early  and  exact 
diagnosis  is  essential.  The  only  jxithognomonic  feature  of  diphtheria 
invariably  present  is  the  specitic  micro-organism  known  as  the  Klebs- 
LofHer  bacillus.  The  researches  of  Klebs,  Loffler,  Roux,  Yersin, 
Welch,  and  others  have  abundantly  proved  that  this  bacillus  is  the 
causative  agent  in  diphtheria,  and  that  it  produces  at  the  point  of  infec- 
tion a  chemical  poison  whose  absorption  into  the  circulation  gives  rise 
to  important  nervous  symptoms.  It  is  needless,  therefore,  to  describe 
minutely  the  diphtheritic  pseudo-membrane  and  its  microscopical 
appearances :  full  information  upon  such  points  can  be  found  in  any 
of  the  recent  standard  works  on  pathology.  Suffice  it  to  say  that  the 
diphtheritic  membrane  may  appear  in  three  different  forms,  but  the 
severity  of  the  case  does  not  necessarily  depend  upon  the  presence  of 
one  form  more  than  another,  as  any  of  them  may  be  present  in  either 
a  mild  or  a  severe  case.     The  forms  are — 

(1)  Membrane  lying  on  the  mucous  membrane  of  the  pharynx,  and 
removable  without  ranch  injury  to  the  underlying  parts. 

(2)  Membrane  involving  the  epithelium  and  upper  layers  of  the 
mucous  membrane. 

(3)  White  or  gray  infiltration  of  deeper  structures,  sometimes 
resulting  in  necrosis. 

But  it  is  of  practical  importance  to  know  something  about  the  bacil- 
lus whose  presence  causes  the  disease,  for  a  positive  diagnosis  in  any 
doubtful  case  rests  solely  upon  the  detection  of  this  micro-organism. 
In  well-marked  cases  the  clinical  symptoms  may  suffice  for  diagnosis, 
but  diphtheria  is  seen  in  so  many  varieties  and  in  such  varying  degrees 
of  intensity,  and  there  are  so  many  border-land  and  spurious  cases 
during  epidemics,  that  the  practitioner  often  hesitates  to  pronounce  a 
doubtful  case  to  be  diphtheria,  and  subject  the  family  to  all  the  anxi- 
eties, discomforts,  and  inconveniences  of  isolation  and  disinfection. 
Yet  if  he  fails  to  adopt  necessary  precautions,  even  in  the  mildest 
cases,  infection  may  spread,  and  he  may  be  the  unwitting  cause  of 
much  suffering,  and  perhaps  of  even  loss  of  life.  It  is  therefore  of 
the  greatest  practical  importance  for  the  practitioner  to  be  in  a  position 
to  determine  whether  the  specific  bacillus  is  present  in  any  given  case, 
and  consequently  whether  the  case  is  one  of  diphtheria  or  not. 

To  detect  the  Klebs-Loffler  bacillus  is  a  very  simple  matter  for  a 
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pathologist  provided  with  suital)le  apparatus ;  but  most  general  practi- 
tioners will  find  themselves  unable  to  carry  out  the  necessar^•  investi- 
gation without  special  facilities.  A  good  microscope  provided  with  a 
high-power  immersion  lens  and  a  hot-air  chamber,  which  can  be  kept 
constantly  at  about  blood-heat,  are  essential.  If"  a  small  piece  of  mem- 
brane is  removed  and  wrapped  in  paper,  it  may  be  sent  to  a  competent 
observer  and  a  positive  opinion  obtained  within  twenty-four  hours  as 
to  the  nature  of  the  disease.  For  the  complete  examination  of  a  sus- 
pected case  three  distinct  procedures  are  required  : 

1.  Examination  of  the  membrane  on  cover-glass  preparations; 

2.  Inoculation  and  culture  of  the  bacilli  on  serum  ; 

3.  Inoculation  of  the  culture  bacilli  into  a  guinea-pig  to  prove  their 
pathogenic  ])ower. 

The  method  of  carrying  out  the  examination  need  not  be  detailed 
here.  Although  it  is  necessary  for  accurate  scientific  investigation,  a 
simpler  method  has  been  devised  for  clinical  purposes,  by  which  the 
bacilli  can  be  detected  through  their  mode  of  growth  on  serum,  and 
the  microscopical  examination  of  the  growing  colonies.  In  direct 
examination  of  the  membrane  the  bacilli  may  readily  escape  notice,  or 
other  pathogenic  organisms  may  be  confused  with  them.  To  carry  out 
the  cultures  on  serum,  some  hydrocele,  pleuritic,  or  ascitic  fluid  is  stif- 
fened and  sterilized  at  the  same  time  by  placing  test-lubes  closed  with 
cotton-wool  plugs  obliquely  in  an  oven  heated  to  75°  C.  for  an  hour, 
and  afterward  raising  the  temperature  to  90°  C.  for  half  an  hour. 
This  higher-tem})erature  exposure  is  repeated  on  three  successive  days 
in  order  to  sterilize  the  serum.  A  platinum  loop  is  applied  to  the 
membrane  and  drawn  over  the  surface  of  the  serum  three  or  four  times. 
Two  or  more  tubes  should  be  inoculated  in  this  way  without  reinfecting 
the  loop.  The  cotton  plugs  are  replaced  and  the  tubes  put  in  an  incu- 
bator at  35°  C.  to  37°  C.  If  the  specific  bacillus  is  present,  small  flat 
grayish-white  detachable  growths,  the  size  of  pin-heads,  are  formed  in 
eighteen  hours.  All  other  forms  of  bacilli  take  at  least  furnfi/-four 
hours,  and  the  forms  most  likely  to  be  present  then  are  staphylococci, 
which  are  easily  distinguished  by  their  rounded  form  under  the  micro- 
scope. If  the  cultures  succeed,  the  culture-growths  should  be  exam- 
ined microscopically  with  a  ^  oil-immersion  lens,  so  as  to  avoid  any 
possible  confusion.  For  this  purpose  a  drop  of  boiled  distilled  water 
is  placed  on  a  cover-glass  which  has  been  washed  in  alcohol  and  dried. 
One  of  the  colonies  is  then  touched  with  a  jdatiuum  needle,  and  the 
drop  of  water  spread  evenly  over  the  cover  with  the  needle  and  allowinl 
to  dry  in  the  air.  The  cover,  held  in  a  pair  of  forceps,  is  then  passed 
three  times  through  the  flame  of  a  Bunsen  burner  or  spirit  lamp,  ami 
stained  with  carbol  fuchsin  or  any  of  the  aniline  dyes.  The  bacilli 
are  now  seen  as  short,  thick  rods  about  the  length  of  tubercle  bacilli. 
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The  pr()t<)j)lasin  is  iisiiiilly  hcadod  and  j^ramdar,  while  the  ends  of  many 
of  the  I'dds  show  a  ehd)-shap('d  expansion  like  a  drumstick.  They  are 
arranged  in  little  clumps,  often  very  close  together. 

Besides  this  specifii;  haeillns,  Ijiiffler  discovered  in  eroupal  pseudo- 
membranes  a  j)sen(lo-l)aeilliis,  either  alone  or  accompany inj^  the  true 
l)aeillns,  which  very  closely  resembles  it,  but  has  no  injurious  effects 
when  inoculated  into  animals.  There  is  some  difference  of  oj)inion  as 
to  whether  this  is  a  distinct  micro-organism  or  a  modified,  attenuated 
form  of  the  specific  bacillus.  The  weight  of  opinion  seems  to  be  in 
favor  of  the  latter  view,  and  if  cori'ect  many  obscure  points  in  the  his- 
tory and  treatment  of  diphtheria  will  be  cleared  up.  The  attenuated 
virus  (pseudo-bacillus)  is  very  widespread,  and,  having  lost  its  viru- 
lence, in  process  of  time  may  imder  certain  circumstances  regain  it.  It 
is  conse(piently  very  important  to  use  antise})tic  sprays  and  gargles  at 
the  beginning  of  simple  and  scarlatinal  anginas,  especially  if  diphtheria 
is  prevalent.  In  dij)htheria  epidemics  many  cases  are  sent  to  hospitals, 
especially  from  poorer  districts,  with  pharyngeal  symptoms,  with  or 
without  membrane.  Some  of  these  are  diphtheritic,  others  not ;  if  non- 
diphtheritic  and  placed  in  the  infectious  wards,  the  patient  is  exposed 
to  serious  danger.  The  only  way  in  which  a  positive  diagnosis  can  be 
reached  is  to  make  a  bacteriological  examination  and  demonstrate  the 
presence  or  absence  of  bacilli  or  pseudo-bacilli.  In  hospitals  provision 
shoidd  be  made  for  such  examinations  in  doubtful  cases,  and  the  patient 
isolated  till  the  diagnosis  is  positive.  In  the  immense  majority  of 
cases,  if  a  shred  of  membrane  is  taken  while  fresh  and  examined  micro- 
scopically, a  diagnosis  can  be  made  at  once.  As  the  case  proceeds 
toward  recovery  the  specific  bacilli  diminish  in  number,  but  mav  not 
entirely  disappear  until  long  after  all  traces  of  membrane  are  gone. 
The  nimibcr  of  bacilli  (true  or  attenuated)  in  any  case,  and  their 
increase  or  decrease,  may  aid  materially  in  prognosis. 

Clinically,  cases  of  diphtheria  may  be  conveniently  classified  accord- 
ing to  their  frequency  of  occurrence  as  follows : 

1.  Pharyngeal ; 

2.  Nasal;" 

3.  Laryngeal ; 

4.  Ocular; 

5.  Cutaneous ; 

6.  Aural. 

Diphtheria  attacks  all  ages  :  it  is  fairly  common  under  three  months, 
and  may  even  attack  newborn  infants.  In  some  families  there  seems 
to  be  a  predisposition  to  the  disease.  It  is  more  apt  to  attack  scrofu- 
lous children  and  those  with  large,  prominent  tonsils  and  numerous 
enlarged  glands. 
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Pharyngeal  Diphtheria. 

Pharyngeal  Diphtheria  is  by  far  the  commonest  form  of  the 
disease.  The  pseudo-membrane  is  found  most  frequently  on  the 
tonsils,  less  frequently  on  the  posterior  wall  of  the  -[pharynx.  From 
these  situations  the  disease  may  extend  upward,  involving  the  nose, 
lachrymal  duct,  and  Eustachian  tubes,  or  downward,  involving  the 
trachea  and  its  divisions.  The  period  of  incubation  is  one  or  two 
days,  or  ev^en  as  long  as  fourteen  days  when  the  disease  is  directly 
communicated  to  a  healthy  mucous  membrane.  The  onset  is  usually 
that  of  an  ordinary  sore  throat,  and  if  the  throat  be  inspected  simple 
erythema  of  the  fauces  may  be  observed,  or  localized  erythema  on 
either  pillar  or  fauces.  These  symptoms  may  be  preceded  by  a  sen- 
sation of  chilliness  or  even  by  an  actual  chill.  In  children  the  attack 
may  be  ushered  in  by  convulsions.  Following  the  chill  and  sore 
throat  there  arc  a  feeling  of  lassitude  and  depression,  with  pain  in  the 
head  and  small  of  the  back,  a  tired  feeling  in  the  legs,  anorexia,  and 
restlessness.  There  may  be  slight  pain  and  difficulty  in  swallowing, 
a  rapid  pulse,  and  slight  elevation  of  temperature.  The  late  Dr.  R. 
L.  MacDonnell  of  ^Montreal  was  the  first  to  observe  that  an  early 
symptom  in  the  majority  of  cases  is  loss  of  the  knee-jerk.  This 
svmptom  is  found  in  all  the  varieties  of  diphtheria.  Albuminuria 
mav  appear  in  any  of  the  forms  of  diphtheria,  and  is  not  of  itself  to 
be  regarded  as  of  serious  moment.  As  the  case  progresses  examination 
of  the  pharynx  shows  that  the  catarrhal  stage  has  been  followed  by  the 
devel()j)incnt  of  a  thin  yellowish  membrane  on  the  surface  of  either 
tonsil  or  both,  or  perhaps  on  the  posterior  wall  of  the  pharynx.  This 
membrane  gradually  assumes  a  dirty-gray  color ;  its  edges  are  sharply 
defined,  and  the  surrounding  portions  of  tonsils  or  pharynx  have  a 
deep-red  or  purplish  hue.  Here  and  there  small  hfemorrhagic  points 
may  be  seen  in  some  cases.  The  secretion  from  the  mucous  glands 
becomes  more  tenacious  and  slightly  yellowish  in  color,  and  factor  of 
the  breath  is  perceptible.  The  submaxillary  and  post-cervical  glands 
enlarge  and  become  tender  at  this  stage  of  tlie  disease.  The  tempera- 
ture varies  between  the  normal  and  101°  F.  In  ordinary  mild  cases 
the  pulse  is  not  much  altered.  The  occurrence  of  a  rash  in  the  ct>urse 
of  any  form  of  diphtheria  is  not  unusual.  The  rash  is  usually  erythe- 
matous, like  that  seen  in  scarlet  fever,  although  eruptions  sometimes 
occur  similar  to  those  of  measles,  roseola,  or  urticaria.  In  the  malig- 
nant tvpe  a  purpuric  rash,  like  that  of  purpura  h.Tmorrhagica,  is  not 
uncommon.  In  the  pharyngeal  form  we  occasionally  meet  with  gan- 
grene:  this  condition  is  rare,  and  always  associatal  with  a  severe  type 
of  the  disease.  It  usually  attacks  the  soft  palate,  and  often  results  in 
the  destruction  of  the  uvula  or  one  of  the  palatine  arches.    The  tonsils 
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niT  r.-ircly  involved  in  tlic  <;;in«;r('ii<)iis  |)r(»cc's.s.  Doliriiim  docs  not  iisiiallv 
occur  in  mild  cases,  hnt  is  almost  invariahh*  present  in  the  graver 
forms.  It  is  usually  of  a  mild,  waudering  cliai'acter.  A  severe  attack 
is  generally  accomj)auied  with  rigors,  a  tem|)crature  of  105°— 107°  or 
subnormal,  and  is  attended  with  nervous  symj)toms,  as  vomiting,  con- 
vulsions, etc.  If  the  membrane  is  forcibly  (jr  accidentally  removed,  it 
is  rapidly  reproduced.  The  lymphatics  are  very  quickly  involved,  and 
the  glandular  and  periglandular  structni-e  infiltrated.  The  neck  on  the 
attcetctl  side  is  much  swollen,  the  membrane  dark,  and  the  odor  very 
ott'ensive. 

Such  being  the  clinical  picture  of  i)liaryngeal  diphtheria,  what  are 
we  to  do  for  our  patient?  Certain  general  directions  are  a})plicable  to 
all  forms  of  diphtheria  :  these  will  now  be  considered,  sj)ecial  direc- 
tions  for   special   forms  being  given   in   their  a|ij)ropriate   places. 

Isolation. — A  large,  airy  room  should  be  selected,  pi-eferably  at  the 
top  of  the  house  and  on  the  sunny  side:  it  is  difficult  or  impossible  to 
isolate  the  patient  completely  on  the  lower  floors.  An  open  fireplace  is 
an  advantage.  Carpets,  curtains,  mats,  ornaments,  and  all  unnecessary- 
articles  of  furniture  should  be  removed.  A  sheet  kept  wet  with  a 
disinfectant  solution  should  be  hung  outside  the  door.  Special  attend- 
ants should  be  provided,  and  no  others  permitted  in  the  sick-room. 
Dishes,  towels,  clothing,  bedding,  and  utensils  used  in  the  room  should 
be  kept  there,  and  not  allowed  to  be  carried  through  the  house  or  used 
elsewhere.  Dishes  and  utensils  should  be  washed  in  the  room  or  in  a 
sink  or  wash-room  not  used  by  the  other  members  of  the  household. 
Soiled  clothes  should  be  covered  with  a  boiling  disinfectant  solution 
before  being  taken  from  the  room,  and  great  care  exercised  in  washing 
them.  The  discharges  from  the  nose  or  mouth  should  be  received  in 
an  earthenware  or  glass  vessel  containing  sublimate  solution  (1  :  5000), 
or  in  pieces  of  clean  old  soft  linen,  which  should  be  burned  imme- 
diately. The  excreta  should  be  received  in  glazed  earthenware  utensils 
containing  sublimate  solution  (1  :  5000).  Cats,  birds,  dogs,  or  other 
households  pets  should  not  be  allowed  in  the  room,  for  they  are 
often  the  means  of  spreading  infection.  The  room  should  be  kept 
clear  of  flies,  for  they  too  have  been  accused  of  bearing  infective 
particles  from  room  to  room  and  from  house  to  house.  The  sanitary 
arrangements  of  closets,  sinks,  traps,  and  ]iipes  should  be  closely 
examined  and  rectified  if  defective.  Food  should  not  be  allowed  to 
remain  exposed  in  the  sick-room ;  milk  is  particularly  apt  to  absorb 
impurities  from  the  air.  The  more  thorough  the  precautions,  the  more 
likely  will  strict  isolation  be  obtained. 

Diphtheria  is  highly  contaoious,  the  infective  bacilli  being  present 
in  particles  of  diphtheritic  exudation  which  are  coughed,  sneezed,  or 
spat  up ;  they  are  found  also  in  the   saliva,   nasal   mucus,   and  dis- 
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charges  from  a  diplitlieritic  jiatch  wherever  present.  They  may  even 
be  breathed  out,  and  thus  infect  the  air.  These  infective  particles 
readily  attach  themselves  to  the  clothing  of  the  patient  or  his  attend- 
ants, to  the  walls,  furniture,  bedding,  dishes,  books,  papers,  and  pets, 
or  mav  float  about  in  the  dust  and  air  of  the  room.  It  is  manifestly 
of  the  utmost  importance  to  collect  and  destroy  immediately  those  dis- 
charges wliich  are  the  vehicles  of  infection,  and  keep  the  air  pure  by 
thorough  ventilation.  As  a  further  precaution  a  disinfectant  solution 
should  be  kept  constantly  vaporizing  in  the  room.  A  small  coal-oil 
stove  is  better  than  a  gas  stove  for  this  purpose.  The  following 
formula  is  useful  and  the  odor  is  not  unpleasant : 

I^.  Ol.  eucalypt., 

Acid,  carbolic,  M.  .^vj  ; 

Spts.  terebinth.,  ad  5V). — M. 

Sig.  One  table-spoonful  in  a  pint  of  water. 

In  the  immense  majority  of  cases  infection  takes  place  by  contact, 
though  it  may  occur  by  other  means,  such  as  air,  water,  and  milk. 
A  little  thought  should  enable  the  jiractitloner  to  adapt  his  measures 
for  isolation  and  disinfection  to  the  varying  circumstances  and  condi- 
tions of  the  case.  It  is  possible,  even  in  the  poorest  homes  and  under 
very  unpromising  conditions,  to  adopt  measures  which  will  limit  the 
spread  of  the  disease. 

If  great  care  is  not  observed  in  collecting  or  destroying  infective 
discharges  as  soon  as  possible,  ventilating  the  sick-room,  changing  and 
disinfecting  bedding  and  clothing,  the  patient  may  reinfect  himself  and 
suffer  from  repeated  relapses.  During  convalescence  the  patient  should 
have  a  change  of  apartment  if  possible,  one  for  night  and  another  for 
day,  so  that  the  rooms  may  be  aired  and  fumigated  when  not  in  use. 
If  repeated  relapses  occur  or  the  membrane  persists  in  reforming,  there 
is  probably  some  focus  of  infection  which  has  not  been  recognized  and 
destroyed.  Upon  removal  to  new  quarters  in  a  new  locality  improve- 
ment often  sets  in  rapidly. 

As  the  virus  of  diphtheria  remains  active  in  the  mouth  for  a  long- 
time after  the  jiatient  is  convalescent,  he  must  never  be  allowed  to 
mingle  with  others  till  all  risk  of  infection  is  over.  Partii'ularly  is 
this  the  case  Mith  regard  to  school-childriMi.  It  is  ditfu-ult  to  fix 
a  time-limit  iu  this  respect.  It  has  been  sliowu  th.at  at  least  eight 
days  nnist  elapse  after  the  disaiipcarance  t)f  all  local  manifestations. 
But  iust  here  comes  the  dilliculty  :  When  can  local  manifestati«tns  be 
said  to  have  cca<cd  ?  In  tlu'  nasal  ioi-m  of  dij)htheria  an  acriil  dis- 
charixe  often  persists  for  weeks,  o\-  even  months,  after  other  symjitoms 
have  disappeared  and  the  child  is  running  around,     I  am  siu'c  that  I 
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have  more  than  once  been  aMc  to  trace  the  sonrcc  of  Infection  hack  to 
snch  a  canso.  In  cases  ot"  tlonht  it  wonhl  he  safl'r  to  examine  the  dis- 
charues  reju'atedlv  for  the  presence  of  hacilli  hefore  givin<^  a  ck-an  1^11 
of  health,  LiUlK'r  mentions  four  weeks  from  the  betrimiino-  of  the 
attack  as  the  ]>ro|K'r  time  for  chilih-cn  to  he  ke])t  out  of  school.  Tliis 
is  evidentlv  onlv  a  roni;h  oiiess,  and  cainiot  safely  he  ado))ted  as  a 
working  rnle  in  practice.  In  my  oj)inion,  very  little  reliance  can  be 
placed  upon  an  averaire  time  limit  when  applied  to  individual  cases. 
Each  must  be  judticd  upon  its  own  merits,  and  the  only  safe  way  to 
decide  that  a  child  will  no  longer  scatter  infection  is  to  ascertain  by 
bacteriological  examinations  of  the  aifectetl  parts  and  the  discharges 
therefrom  whether  the  specific  micro-organism  has  disappeared.  If 
so,  then  the  greatest  care  should  be  taken  to  see  that  the  nails,  hair, 
ears,  and  body  of  the  patient  are  thoroughly  clean,  and  that  no  cloth- 
ing is  worn  which  has  been  exposed  to  infection.  The  methods  of  dis- 
infection of  the  patient's  clothing  and  bedding  have  been  described  in 
the  article  on  Disinfection  in  Vol.  I. 

Feeding. — As  the  tendency  of  diphtheria  is  to  debilitate,  and  as 
recovery  often  depends  upon  the  strength  and  staying  power  of  the 
patient,  it  is  obvious  that  the  greatest  care  must  be  taken  from  the 
very  outset  to  keep  up  nourishment.  As  a  rule,  solids  should  be 
avoided  and  the  most  nutritious  and  digestible  liquids  selected.  It  is 
needful  sometimes  to  give  nourishment  in  concentrated  form  when  the 
stomach  is  irritable,  or  to  peptonize  it,  or  even  to  feed  wholly  or  par- 
tially by  means  of  enemata.  Milk  and  cream,  alternated  with  beef-  or 
chicken-broth  or  jelly,  should  be  given  regularly  and  at  frequent  inter- 
vals. Raw  eggs,  eggs  beaten  up  with  milk  or  tea,  the  whites  of  two 
or  three  eggs  beaten  up  with  milk,  and  home-made  ice-cream,  will  be 
found  useful.  Those  foods  should  be  selected  which  contain  much 
nourishment  in  small  bulk ;  it  is  not  safe  to  defer  too  much  to  the 
whims  and  fancies  of  the  patient.  The  struggle  may  be  short  and 
sharp  ;  therefore  nourishment  must  be  given  and  strength  maintained. 
Feeding  is  an  important  part  of  the  treatment,  and  the  physician  should 
not  content  himself  with  vague  or  indefinite  directions  about  diet,  nor 
should  he  entrust  such  an  important  matter  to  parents  or  nurses,  how- 
ever skilful ;  he  should  lay  out  a  diet-table  as  carefully  as  he  prescribes 
medicines,  and  should  at  each  visit  satisfy  himself  that  his  directions 
are  being  carried  out.  It  is  my  firm  belief  that  many  children  treated 
medicinally  after  the  most  approved  methods  have  been  allowed  to 
perish  through  neglect  in  this  respect.  In  the  early  days  of  their  prac- 
tice physicians  are  apt  to  tliink  too  much  of  drugs  and  too  little  of  food 
and  hygiene. 
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Medicinal  Treatment. 

The  object  of  local  treatment  is  to  destroy  the  bacilli  and  their  prod- 
ucts ;  the  ol)ject  of  internal  treatment  is  to  support  the  creneral  strength 
and  neutralize  or  ol)viate  the  effects  of  the  toxic  albumin  which  is  being 
absorbed.  Hosts  of  drugs  have  been  recommended  singly  and  in  com- 
bination to  acconiiilish  these  ends.  A  new  treatment  is  proposed,  is 
highly  vaunted,  tried  for  a  time  with  more  or  less  succe&s,  and  dis- 
carded for  some  fresli  novelty.  In  a  few  years  perhaps  it  is  resusci- 
tated, and  in  a  new  dross  or  with  new  sponsors  is  launched  forth  again, 
to  run  the  same  course.  Some  drugs  which  were  fashional)le  fifteen 
years  ago  are  being  vaunted  to-day  as  new  specifics  for  diphtheria. 
Truly  history  repeats  itself  Without  giving  formulae  or  entering 
into  details  the  following  drugs  and  methods  of  treatment  may  be 
mentioned  : 

Acetic  acid  (Uytterhoeven,  1865), 

Carbolic  acid  (Bunce,  lS73j. 

Citric  acid  (Caspai'i,  1877). 

Hydrochloric  acid  (Martin,  1858). 

Lactic  acid  (Dureau,  1868) ;  advocated  recently  as  a  new  remedy. 

Salicylic  acid  (Rickrath,  1876). 

Sulphurous  acid  (Yeomans,  1881). 

Sulphuric  acid,  locally. 

Tannic  acid  (1868). 

Alum  (Bretonneau,  1827). 

Nitrate  of  silver,  in  strong  solution  and  solid  stick  (Authenac,  1828, 
and  Blanchard,  1869). 

Cauterization  (Beaupoil,  1877). 

Chloral  (Carney,  1879). 

Corrosive  sul)liiiiate  (Billotti,  1876). 

Cubebs  and  copaiba  (Bergeron,  1870). 

Chlorine  (Alford,  1859). 

Oil  of  eucalyptus  (Mosler,  1879). 

Galvanism  (Schwauda,  1871). 

Guaiac  resin  (Day,  1870). 

Mercurial  ointment,  inunction  (Ebert,  1866). 

Mercury  fumigations  (Corbin,  1881-82). 

Ice  (Blcvnie,  1878). 

Iodine,  inhalation  (Curran,  1867). 

Perchloride  of  iron,  locally  and  internally  (Rey,  1861). 

Monsel's  solution  (Fernsworth,  1864). 

Iodoform  (Defaix,  1881-82). 

Oxygen  gas  (Robinson,  1879) ;  now  used  in  the  form  of  hydrogen 
peroxide. 
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Pe})sin,  iicidiilatcd  solution  (r)oii<rlity,  18GS). 

Papaiuo  (Bouchiit,  1881). 

Pilocarpine  (Payrandcau,  Paris,  1881);  internally  or  hypodermi- 
cally. 

Potassium  bromide,  local  a])plication  (Peyrand,  1880). 

Potassium  ])ermanganatc,  liypodermically  (Brown,  1879). 

(Quinine  sulphate,  as  a  j^argle  (Krakenrid<;e,  1875). 

Sodium  chloride  (Putth,  1880). 

Sodium  bicarbonate  (Roustan,  1861). 

Sodium  snlphocarbolate  (Anthony,  1876). 

Sodium  benzoate  (Clossen,  1879). 

Sodium  hyposulphite  (Burd,  1880). 

Rectified  spirits  (Bricheteau,  1864). 

Sulphur  (Abelin,  1869). 

Tonsillotomy  (Bigelow,  1860). 

Vichy  water  (Baron,  1851). 

Among  the  drugs  most  vaunted  as  solvents  of  the  membrane  may 
be  mentioned  papayotin,  trypsin,  pepsin,  and  peroxide  of  hydrogen. 
The  last  mentioned  is  by  far  the  most  serviceable  and  reliable.  Corro- 
sive sublimate,  first  used  by  Billotti  fifteen  years  ago,  is  highly  esteemed 
by  some  and  denounced  by  others.  Its  chief  value  is  in  the  treatment 
of  laryngeal  diphtheria,  and  it  will  be  referred  to  under  that  heading. 

Dr.  Jacobi  says  that  (b'phtheria  cannot  be  treated  by  any  other  drug 
as  well  as  by  the  bichloride,  as  it  is  readily  soluble  and  counteracts 
the  specific  poison — in  Germany  it  is  freely  used.  Rennert^  reported 
recently  the  results  of  a  year's  treatment  with  it.     His  formula  is — 

Hydrarg.  chlor.  corrosiv.,  1  part ; 

Acid,  tartaric,  5  parts ; 

AquEe,  1000  parts. 

Wrap  a  wad  of  cotton  (1  in.  long,  J  in.  thick)  about  a  pincette,  and 
wipe  off  the  diphtheritic  patch.  Swab  the  bleeding  surface  thoroughly 
with  the  solution  :  sometimes  three  to  five  wads  are  required  for  each 
side  of  the  throat  before  the  membrane  is  wholly  removed.  Repeat 
the  applications  every  six  to  twelve  hours.  When  the  tonsils  are 
clear,  use  a  larger  wad  to  swab  over  the  entire  pharynx.  The  acid 
solution  of  the  bichloride  acts  more  intensely  than  the  simple  solution. 
The  fever  usually  declines  after  the  second  application.  In  nasal 
diphtheria  a  boric-acid  solution  (3  per  cent.)  is  used  alternately  with 
the  sublimate  applications.  Rennert  reports  62  consecutive  recoveries, 
but  to  be  successful  he  says  this  treatment  must  be  carried  out 
'  Berlin,  klin.  Woch.,  Aug.  26. 
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thoroughly.     In  none  of  his  cases  were  there  any  symptoms  of  mer- 
curial poisoning. 

In  England  the  biniodide-of-mercury  treatment  advocated  by 
Dr.  C.  R.  Illingworth  has  been  highly  praised.  The  membrane 
usually  disappears  in  two  to  five  days,  except  in  very  severe  cases. 
The  iron-and-chlorate-of-potash  mixture  is  substituted  after  the  mem- 
brane has  gone.     Dr.    Illingworth's  formula  is — 

^.  Liq.  hydrarg.  perchlor.,  f^iij  ; 

Potas.  iodid.,  grs.  x  ; 

Ferri  et  ammou.  citrat.,  grs.  xx  ; 

Syrupi,  f^iv ; 

Aquje,  fsij. — M. 
Sig.  One  tea-spoonful  every  two  hours  (for  a  child  of  two  to  four 
years). 

Sir  Morell  Mackenzie  places  great  faith  in  salicylic  acid  in  the  treat- 
ment of  diphtheria,  and  the  following  is  his  favorite  prescription  : 

IB^.  Acidi  salicylici,  siss  ; 

Alcoholis,  f  sijss ; 

Aqua}  destillat.,  q.  s.  ad  fsvj. — M. 

Sig.  One  to  two  tea-spoonsful,  to  be  given  every  three  hours. 

At  the  recent  London  meeting  of  the  International  Congress  of 
Hygiene  (August,  1891),  Mr.  Turner  of  Gloucester  reported  very 
satisfactory  results  from  the  paraffin  treatment  of  diphtheria.  The 
membrane  is  scraped  or  peeled  off,  and  paraffin  a])plied  to  the  raw 
surface  every  hour  by  means  of  a  large  camel's-hair  brush.  The  throat 
usually  gets  well  in  one  or  two  days.  The  applications  are  made  less 
frequently  as  improvement  goes  on,  but  are  contiinied  oeoasionally  for 
two  or  three  days  after  the  entire  disappearance  of  the  patches.  Ton- 
sillitis was  found  to  follow  in  some  cases.  The  ordinary  paraffin  useil 
in  lamps  is  employed  ;  it  should  not  be  allowed  to  remain  exposed  to 
the  air,  but  should  be  poured  from  the  can  when  about  to  be  useil. 
The  curative  effects  are  probably  due  to  the  action  of  the  higher 
hydrocarbons  present  in  jiaraffin.  If  the  liquid  form  is  found  incon- 
venient, it  may  be  semi-solidified  by  agitating  it  with  a  soap  or 
saponin.  It  was  suggested  to  make  a  paraffin  ointment  l)y  agitating 
paraffin  with  10  ]>er  cent,  of  warm  water  containing  1  per  cent,  of 
saponaria  bark.  The  ointm(>nt  could  be  bruslun.!  on  the  throat  in 
larger  quantity,  and  wouKl  adhere  better.  It  was  also  suggested  to 
alternate  the  ointuient  ap]>lications  with  a  vajKtr  or  spray  ot'  jiaraffin. 
The  method  is  worthy  of  trial. 
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Witlioiit  onterinii;  into  the  various  merits  and  demerits  of  tlie 
numerous  dru*;s  and  plans  of  treatment  now  in  vogue,  it  will  suffice 
to  outline  a  rational  treatment  suitable  for  most  cases.  Of  course,  as  I 
said  before,  each  case  must  be  treated  upon  its  own  merits  :  symptoms 
must  be  treated  as  they  arise,  threatening  danger  guarded  against,  and 
the  treatment  modified  or  changed  according  to  circumstances.  It  is 
im])ossible  to  treat  diphtheria  successfully  with  two  or  three  ready- 
made  prescriptions ;  it  is  the  patient  who  must  be  treated,  not  the 
disease. 

Locally. — Every  four  lu)urs  the  throat  should  be  sprayed  with  a  10- 
volume  solution  of  peroxide  of  hydrogen,  either  pure  or  diluted  with 
an  ecpial  quantity  of  water.  One  table-spoonful  of  the  undiluted  per- 
oxide may  be  used  in  the  day  for  infants  and  children  under  three 
years.  Between  three  and  ten  years  double  the  quantity  or  more  may 
be  sjjrayed.  The  best  form  of  atomizer  is  the  water-oil  atomizer  made 
by  Ellis  and  Goltermann  :  the  nozzles  are  of  vulcanite,  and  either  watery 
or  oily  liquids  may  be  used.  The  same  firm  makes  a  cheap  atomizer  for 
the  throat  only,  which  is  sufficient  for  ordinary  nasal  and  pharyngeal 
cases.  Both  forms  have  a  single  bulb,  but  give  a  continuous  spray  ;  they 
are  quite  as  efficient  as  the  double-bulbed  instruments,  and  are  more 
easily  worked.  Another  good  model  is  the  "  magic  atomizer,"  No. 
30,  manufiictured  by  the  Davol  Rubber  Co.,  Providence,  R.  I.  The 
tubes  and  nozzles  are  of  hard  rubber,  not  metal,  and  the  spray  is  very 
fine,  each  compression  of  the  bulb  atomizing  about  four  or  five  minims. 
It  is  therefore  easy  to  calculate  how  many  com])ressions  of  the  bulb 
will  be  required  to  atomize  a  certain  amount  of  liquid.  Coarse  sprays 
are  useless,  and  often  harmful  when  powerful  drugs  like  the  bichloride 
of  mercury  are  used  for  some  length  of  time.  It  is  well  to  test  the 
atomizer  and  ascertain  its  power  and  capacity  before  laying  out  direc- 
tions for  local  treatment.  Occasionally  corrosive  sublimate  spray 
(1  :  5000)  seems  to  have  a  more  powerful  effect  on  false  membrane 
than  the  peroxide,  and  in  some  cases  both  kinds  may  be  used  with 
advantage  alternately  or  day  about.  In  children  who  will  gargle  it 
is  well  to  alternate  the  spray  with  a  gargle  of  sublimate  solution 
(1  :  5000).  In  some  cases,  where  the  spray  is  not  well  borne  or  can- 
not be  readily  applied,  and  when  the  membrane  is  thin  and  situated 
only  on  the  tonsils,  the  insufflation  of  sulphur  is  useful.  If  an  insuf- 
flator is  not  at  hand,  a  small  tube  of  letter-paper,  having  the  calibre 
of  an  ordinary  lead  pencil,  will  answer  the  purpose  very  well.  The 
tonsils  having  been  brought  well  into  view,  a  little  sulphur  can  be 
blown  upon  each  ;  this  should  be  repeated  every  hour  or  two.  When 
the  child  can  gargle  it  is  well  to  use  a  warm  gargle  of  chlorate  of 
potassium  and  glycerin  before  applying  the  sulphur : 

Vol.  II.— 32 
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iji.  Potassii  (•hloi-at.,  3j  ; 

Glycerini,  '      ^ij ; 

Aquse,  3viij. — M. 

It  is  important  in  all  these  throat  applications  to  see  that  food  or  drink 
is  taken  before  the  application,  not  after.  It  is  well  to  draw  up  a 
time-table  for  the  use  of  the  attendants,  marking  at  each'hour  or  half 
hour  what  is  to  be  done,  taking  care  to  arrange  the  proper  sequence  of 
food,  medicine,  and  local  api)licatious.  This  is  a  point  which  is  too 
often  neglected  in  practice,  and  it  is  one  of  great  importance.  The 
stomach  is  apt  to  rebel  against  frequent  feeding  and  the  administration 
of  drugs  like  iron,  unless  the  greatest  care  is  taken  to  spare  it  as  much 
as  possible.  If  the  stomach  gives  out  before  the  disease  is  well  mas- 
tered, the  chances  of  recovery  become  rnuch  impaired.  Any  tenderness 
of  the  submaxillary  and  post-cervical  glands  may  be  relieved  by  the 
application  of  hot  linseed-meal  poultices  or  hot  fomentations  every  four 
hoiu's. 

InternaUif. — In  the  internal  treatment  of  diphtheria  there  is  no 
drug  so  generally  useful  as  tincture  of  the  chloride  of  iron.  It  is 
not  only  a  good  general  tonic,  but  also  a  powerful  stimulant  to  the 
nervous  system.  A  convenient  way  of  giving  it  to  an  infant  one  year 
old  is  as  follows  : 

I^.  Tinct.  ferri  chloridi,  ITtiss; 

Acidi  phos])horici  dilut.,  ITlj  ; 

Glycerin  i,  lllij; 

Spts.  chloroformi,  Vf[}  ; 

Aquoe,  q.  s.  ad   foj. — M. 

Sig.  To  be  given  every  three  hours,  well  diluted  with  water. 

To  older  children  the  iron  may  be  given  in  much  larger  doses. 
Children  of  two  and  three  years  often  bear  5  to  10  minims.  It  is 
open  to  question,  however,  whether  the  heroic  doses  recommended  by 
some  physicians  are  needful  or  advisable.  When  iron  is  pushed  too 
far  the  stomach  is  apt  to  rebel,  and  then  food  is  rejected  as  well  as  the 
medicine.  It  is  safer  to  be  content  with  moderate  doses  at  short  inter- 
vals, always  given  well  diluted  and  not  too  close  to  food.  Chlorate  of 
potassium  is  highly  extolled,  and  may  be  given  alone  or  combine<.l  with 
iron.  Jacobi  has  drawn  attention  to  the  injurious  effects  of  large  doses 
of  this  drug  ujxm  the  kidneys.  He  places  the  maxinuim  daily  dose  at 
20  urains  for  a  child  of  one  vear  or  under,  30  urains  tor  one  of  two  or 
three  years,  90  to  120  grains  for  an  adult.  Even  these  doses  he  con- 
siders dangerous  if  j)ersisted   in   for  many  days. 

The  patient  should   be   kept  in  a   recumbent  position  as  nuicii  a.i 
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])i)s.siblc:,  iiiitl  iVt'c  rrniii  \-iii|cii(  cxciliuii  oi*  excitement.  F<j(j(1  and 
medicine  may  be  a<lniinistere(l  witli  a  i"eedin<j;-ciip  witliont  disturbing 
the  child  at  all.  Local  applications  must  be  made  ([uickiy  and  gently; 
unnecessarv  examinations  oC  the  throat  .should  be  avoided.  W  hen  an 
application  is  to  be  made,  the  nurse  should  not  permit  the  child  to  rise, 
but  should  herself  t2;eutly  raise  him  into  the  ])roper  position.  Heart 
failure  is  one  of  the  pressing  dangers  ;  hence  every  njeans  must  be 
taken  to  spare  the  heart  and  keep  the  circulation  tranquil.  The  con- 
dition of  the  pulse  and  the  first  sound  at  the  apex  of  the  heart  should 
be  carefully  watched  for  signs  of  failure. 

Stimulants  are  indicated  in  diphtheria  almost  from  the  outset; 
it  is  better  to  err  on  the  safe  side  and  give  them  too  early  rather 
than  too  late.  Champagne  is  the  best  at  the  outset  or  when  the 
stomach  is  irritable  or  in  the  case  of  young  infants.  Half  a  tea- 
spoonful  to  a  tea-spoonful  may  be  given  to  an  infant  every  hour 
or  two.  In  administering  stimulants  the  object  is  to  keep  a  con- 
stant moderate  eiFect;  they  should  be  given,  therefore,  in  small  and 
oft-repeated  doses.  If  large  doses  are  given  at  long  intervals,  the 
desired  effect  is  not  produced ;  indeed,  they  may  do  positive  injury  ; 
for  the  large  dose  causes  needless  exaltation,  followed  inevitably  by 
depression ;  and  it  is  in  the  stage  of  depression  that  the  heart  is  apt 
to  fail.  When  champagne  is  not  available  or  is  unsuitable,  good  old 
brandy  or  whiskey  should  be  used  ;  wines,  as  a  rule,  are  uncertain,  and 
had  better  be  reserved  for  convalescence.  The  dose  of  the  stimulant 
should  be  regulated  according  to  the  effect  on  the  pulse.  A  dose  which 
is  sufficient  to-day  may  be  inadequate  to-morrow,  or  perhaps  a  large 
dose  which  is  imperative  to-day  may  be  reduced  to-morrow.  There 
should  be  no  hard-and-fast  rule  as  to  the  quantity  of  stimulants  em- 
ployed, any  more  than  as  to  the  dose  of  iron  or  digitalis.  If  the  heart 
shows  signs  of  weakness  and  the  pulse  becomes  small,  compressible, 
and  irregular,  digitalis  is  required.  In  diphtheria  large  doses  are 
borne  well,  and  the  drug  should  be  pushed  till  the  heart  begins  to 
respond.  For  an  infant  of  one  year  1  minim  of  the  tincture  may  be 
given  every  two  or  three  hours  ;  for  an  adult,  5  or  10  minims.  The 
dose  must  be  regulated  by  circumstances,  but  it  must  not  be  forgotten 
that  the  action  of  digitalis  is  apt  to  be  cumulative,  and  large  doses  should 
not  be  kept  up  for  any  length  of  time. 

Nasal  Diphtheria. 
Nasal  diphtheria  may  be  either  primary  or  secondary.  When 
secondary,  the  disease  has  extended  up  the  posterior  nares  from  the 
pharynx.  The  invasion  of  the  nasal  tract  may  be  suspected  when 
nasal  respiration  is  obstructed  and  the  patient  breathes  chiefly  or  wholly 
through  the  mouth.    A  thin^  ichorous,  muco-purulent  discharge  ajjpears 
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in  one  nostril  or  both ;  small  excoriations  and  nlccrations  form  at  the 
entrance  of  the  nares,  on  the  upper  lip,  or  wherever  the  discliarge  is 
allowed  to  rest.  Nasal  dijAtheria  is  especially  apt  to  occur  in  children 
who  have  more  or  less  large  collections  of  adenoid  tissue  in  the  vault  of 
the  pharynx.  Such  children  are  usually  moulh-hreathers,  or  become  so 
when  they  take  the  slightest  cold.  They  snore  at  night,  and  their  sleep 
is  restless  and  broken.  When  they  contract  diphtheria,  it  usually 
spreads  rapidly  to  the  nares,  and  seriously  complicates  the  case. 
Epistaxis  is  apt  to- occur. 

The  cervical  glands  soon  become  involved,  as  the  lymphatics  from 
the  nose  emj^ty  into  them.  Glandular  enlargement  and  constitutional 
symptoms  appear  much  sooner  in  nasal  than  in  pharyngeal  diphtheria. 
Local  treatment  is  more  difficult  to  apply,  and  cannot  be  made  as 
thoroughly ;  the  prognosis  is  much  graver.  Great  attention  must  be 
paid  to  local  cleanliness.  Gentle  douching,  spraying,  or  syringing  with 
weak  solutions  of  chlorate  of  potassium  and  glycerin,  or  borax  and  gly- 
cerin, to  which  a  little  carbolic  acid  may  be  added,  will  be  very  soothing 
and  imjjrove  the  character  of  the  discharge.  The  peroxide  of  hydro- 
gen sprav  is  here  also  of  great  benefit,  but  there  is  one  practical  hint 
which  may  be  given  respecting  its  use.  The  nozzle  of  the  atomizer 
should  be  kept  exactly  in  the  middle  line  of  the  nares,  otherwise  it  may 
impinge  upon  the  septum  or  inferior  turbinated  bone  and  bring  on 
epistaxis.  There  is  usually  not  much  difficulty  in  removing  portions 
of  the  diphtheritic  membrane  from  the  nose.  This  should  be  done  as 
far  as  possible,  taking  care  to  avoid  all  rough  manipulations. 

The  general  treatment  is  on  the  same  lines  as  in  pharyngeal  diph- 
theria. 

Laryngeal  Diphtheria. 

Laryngeal  diphtheria  may  be  either  ])rimary  or  secondary.  The 
more  common  form  is  the  secondary  :  it  is  then  an  extension  of  the 
morbid  jn'ocess  from  nose  or  pharynx  downward.  The  onset  of  laryn- 
geal diphtheria  is  recognized  by  a  harsh,  dry,  shrill,  or  hoarse  muffled 
cough.  The  voice  is  husky,  weak,  and  sometimes  almost  inaudible. 
The  breathing  is  embarrassed,  intermittingly  at  first,  constantly  after- 
ward. Associated  with  the  cough  is  a  s|)asmodic  closure  of  the  glottis 
and  a  temporary  increase  of  dyspnoea.  If  a  laryngoseopic  examina- 
tion be  made  in  this  condition,  the  false  and  true  vocal  cords  will  be 
found  intensely  hyperanuic  and  swollen,  with  patches  of  membrane 
here  and  there;  in  some  cases  the  whole  interior  of  the  larynx  is  cov- 
eretl  with  a  dense,  tough,  grayish  membrane.  In  this  form  of  diphtheria 
the  use  of  steam  as  an  inhalatit)n  is  very  Wneficial.  M'itli  ailult.s  the 
steam  atomizer  may  answer  tiie  purpose,  but  with  children  a  tent  should 
be  constructed  over  the  cot,  so  that  the  child  may  breathe  a  stoam-satu- 
rated  air  without  effort.     The  tent  >hould  not  be  wholly  closetl,  but 
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ample  ,s})aa'  K-l't  open  on  (Hie  side  lor  ventilation.     The  air  in  the  tent 
is  kept  saturated  with  steam  by  means  of"  a  tnlx-  from  a  croup-kettle. 

Fig.  17. 


The  tent  is  easily  constructed  hy  fixing  an  ui>!ii,'ht  pc-i,  iimc  icct  long,  to  each  post  of  the 
bed  :  upon  these  rest  four  cross-bars,  nrnl  over  this  skeleton  frame  sheets  are  placed.  The  steam 
may  be  admitted  into  the  tent,as  shown  in  diagram. 

Care  shoiikl  be  taken  that  the  nozzle  wliieh  conveys  the  steam  is  not 
allowed  to  come  too  clo.se  to  the  child ;  serious  burns  and  seakls  have 
residted  from  neglect  of  this  precaution.  The  steam  may  be  used  plain 
or  medicated  with  some  disinfectant.  Oil  of  turpentine  is  probably  the 
best :  1  table-spoonful  may  be  added  to  the  water  in  the  kettle  every  two 
or  three  hours.  Oil  of  eucalyptus  (1  drachm  every  two  or  three  hour.s) 
is  highly  spoken  of  by  some.  Carbolic  acid  is  still  used,  but  the  risk 
of  absorption  and  the  damage  which  it  may  do  to  the  kidneys  should 
make  us  careful  about  using  it  for  any  length  of  time.  Lime-water  is 
much  esteemed  by  some  as  having  a  powerful  solvent  effect  upon  the 
membrane.  Vapo-cresoline  is  a  popular  remedy,  and  is  thought  to  be 
very  powerful,  probably  because  it  has  such  a  villainously  bad  smell. 
The  tar  treatment  has  also  been  highly  e.Ktolled.  A  pot  of  tar  is  kept 
heated  in  the  room  by  means  of  a  spirit  lamp.  It  is  efficient  in  many 
cases,  but  is  messy  and  dirty. 

Local  applications,  so  useful  in  nasal  and  pharyngeal  diphtheria,  are 
useless  here,  and  should  be  discontinued  when  the  nose  and  pharynx 
are  clear.  With  regard  to  the  value  of  emetics  in  laryngeal  diphtheria 
there  has  been  much  difference  of  opinion.  On  a  priori  grounds  one 
would  hesitate  to  administer  a  powerful  depre.s.sant  in  a  di.sease  the 
danger  of  which  is  depression.  O'Dwyer  says  all  that  can  safely  be 
said  in  favor  of  emetics  ;  his  opinion  is  as  follows  :  "  In  what  may  be 
called  sthenic  cases,  when  the  dyspnoea  becomes  urgent  and  abiding,  or, 
in  other  words,  when  it  is  time  to  ojjerate,  prompt,  vigorous  emesis, 
such  as  is  produced  by  the  yellow  sulphate  of  mercury,  often  gives 
marked  relief,  which  sometimes  la.sts  long  enough  to  render  a  repetition 
of  the  vomiting  safe  if  stimulants  and  nourishment  be  administered  in 
the  interim.  By  this  means  I  have  succeeded  in  getting  a  good  many 
cases  through,  especially  those  that  had  been  placed  on  the  bichloride 
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treatment  at  tlie  ooniniencement  of  the  (lisea.se,  that  would  otherwise 
have  required  intubation." 

The  internal  administi*ation  of  bichloride  of  mercury  is  advocated 
by  many,  and  has  in  tlieir  hands  proved  very  beneficial.  The  dose 
for  an  infant  of  one  year  is  3-3-5-  to  yItu  g^'^'^  every  hour.  It  is  best 
administered  in  milk.  Its  effect  should  be  carefully  watched,  and  it 
should  not  be  continued  lonirer  than  four  days. 

Notwithstanding  tlie  high  praise  given  to  this  drug  by  its  friends,  it 
does  not  seem  to  produce  such  uniformly  good  results  as  tincture  of 
the  chloride  of  iron.  A  formula  tor  the  administration  of  this  drug  has 
already  been  given.  It  may  be  administered  continuously  and  with 
benefit  through  all  stages  of  the  disease  without  untoward  effects, 
whereas  mercury  is  found  useful  only  in  the  severer  forms,  can  be 
continued  only  a  short  time,  and  must  be  carefully  watched.  The 
chief  drawback  to  prolonged  iron  treatment  is  its  tendency  to  produce 
irritability  of  the  stomach.  But  if  it  be  given  sufficiently  diluted,  and 
not  too  close  to  food,  that  disadvantage  will  be  reduced  to  a  minimum. 

It  is  in  the  laryngeal  form  of  diphtheria  that  the  patient  requires 
the  most  careful  watching.  If  olistruction  to  the  breathing  increases, 
as  evidenced  by  the  aggravation  of  the  symptoms  already  mentioned,  it 
becomes  our  duty  to  interfere  and  relieve  the  obstruction  mechanically 
if  possible.  This  may  be  done  in  two  ways — by  iiifubation  or  by  tra- 
cheotomy. For  surgical  measures  to  have  a  fair  chance  of  success  early 
interference  is  necessary.  The  patient  must  not  be  allowed  to  drift 
along  into  an  almost  moribund  condition  before  we  operate  if  we  expect 
anv  good  results  from  the  operation.  When  the  breathing  has  become 
stridulous,  inspiration  difficult,  the  clavicles,  sternum,  ribs,  and  dia- 
phragm retracted  ;  when  the  child  is  tossing  about,  extending  its  neck 
in  the  vain  effort  to  get  air ;  when  the  lips  are  cyanotic  and  the  face  of 
an  ashen  hue, — we  may  give  temporary  relief  by  operating,  but  the 
chances  of  ultimate  recovery  are  not  as  good  as  if  we  had  interfered 
before  the  onset  of  these  grave  symptoms.  It  is  a  serious  matter  to 
decide  upon  operative  measures  in  these  cases,  but  it  is  my  firm  belief 
that  it  is  safer  to  err  upon  the  side  of  early  operation,  especially  if  tlie 
operation  is  to  be  intubation. 

Having  decided  to  interfere,  which  operation  should  he  selecte<l, 
intubation  or  tracheotomy?  After  going  carefully  over  the  opinions 
of  most  recent  writers  upon  this  questiitn  and  weighing  the  "  pros  " 
and  "cons"  of  each  method,  it  seems  that  opinions  are  pretty  evenly 
divided  as  to  their  n^lntive  value.  Statistics  show  very  little  difference 
in  the  results.  Intubation  gives  2()*  per  cent,  of  recoveries,  and  tra- 
cheotomy 2Gi  jier  cent.  (Stern).  The  indications  which  would  l)e 
heljifnl  in  vletcrmining  the  choice  of  operation  have  lKM?n  well  sum- 
marized bv  Stern,  as  follows: 
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"1.  All  tilings  i)(.'iiit2:  <'(|ii;il,  I  would  nlwiiys  intiihatc  whon  the 
patient  is  under  three  and  a  half  years  of  aj^c. 

"  2.  Between  the  ages  of  three  and  a  half  and  five  years  I  would  be 
regulated  of  eourse  by  individual  cireunistanccs,  with  a  preference  for 
traeheotoniy. 

"  3.  Over  five  years  of  age  I  would  perform  tracheotomy. 

"4.  In  adults  I  would  never  traeheotomize,  but  willingly  test 
intubation. 

.  "  5.  Amongst  poor  people,  irrespective  of  age,  I  would  always 
intubate.  While  it  sounds  harsh  to  draw  such  class  distinctions,  good 
reasons  are  forthcoming.  The  general  results  of  intubation  are  about 
equal  to  those  of  tracheotomy.  Skilled  attendance,  such  as  is  always 
required  after  tracheotomy,  can  only  be  procured  for  considerable  pur- 
chasing pt)wer,  and  is  in  consequence  only  available  where  people  have 
means.  AVhile  the  operator  himself  may  be  willing  to  give  his  own 
valuable  time,  he  may  owe  to  other  patients  attendance  that  may  be 
of  as  much  value  to  them  as  to  the  child  operated  upon. 

"  6.  Intubation  should  never  be  performed  at  any  age  where  there 
is  a  strong  probability  that  the  trachea  is  crowded  with  membrane. 

"  7.  Where  skilled  assistants  cannot  be  obtained  intubation  should 
always  be  practised." ' 

It  now  remains  to  detail  the  method  of  performing  these  operations. 

Intubation. — O'Dwyer's  method  of  operating  has  not  been  im- 
proved upon ;  here  is  the  description  of  his  operation  in  his  own 
words : 

^^  The  Instruments. — A  set  of  intubation  instruments  consists  of  six 
tubes,  each  supplied  with  a  separate  obturator,  an  introducer  (Fig.  21), 
extractor  (Fig.  20),  mouth-gag  (Fig.  18),  and  a  scale  (Fig.  ly).  The  ob- 
turator when  in  position  projects  a  little  beyond  the  lower  extremity 
of  the  tube,  and  is  rounded  of!"  into  a  probe  point  to  prevent  pushing 
down  pseudo-membrane  and  injuring  the  tissues  of  the  larynx.  It 
also  serves  as  a  means  of  attachment  to  the  introducer.  The  num- 
bers on  the  scale  indicate  the  years  for  which  the  corresponding 
tubes  are  suitable.  The  smallest  tube  when  applied  to  the  scale 
will  reach  the  first  line,  marked  1,  and  is  suitable  for  children  of 
one  year  and  under.  This  tube  can  be  used  with  children  of  tM-o 
years  with  perfect  safety,  as  far  as  slipping  into  the  trachea  is  con- 
cerned, but  the  probability  of  its  being  coughed  out  would  be  great. 
The  second  size  reaches  the  line  marked  2,  and  is  suitable  for  children 
between  one  and  two  years  old.  The  third  size  is  for  children  between 
two  and  four  years  old,  and  the  next  size  for  children  from  four  to  seven 
years  old.  The  next  size,  reaching  the  line  marked  8—12  on  the  scale, 
is  for  children  up  to  twelve  years  of  age,  but  not  after  puberty,  as  the 
^  Max  Stern,  Trans.  Ninth  InterntUional  Medical  Congress,  vol.  iv.,  1887. 
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sudden  increase  in  the  si/x'  of  the  larynx  at  this  time  would  render  it 
liable  to  pass  through  into  the  trachea.     The  largest  size  is  intended 


Fk;.  18. 


Fio.  19. 


Fig.  20. 


Fig.  21. 


Intubation  Instruments. 

for  those  children  whose  huynx  is  so  large  that  the  Xo.  5  tu1>e  is  not 
retained. 

"The  female  larynx  in  children,  as  in  adults,  is  smaller  than  the 
male,  which  should  be  taken  into  consideration  in  .^electing  the  tube. 
as  well  :i<  the  size  of  the  chiUl  compared  with  its  age.  For  instance, 
in  a  small  delicate  girl  of  four  years  a  No.  2  tube  would  be  the 
proper  oni';  while,  on  the  other  hand,  in  some  b(»ys  of  three  and  a 
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half  years  it  would  in-  :i(lvisal)k'  to  use  the  5-7  size,  esj)eeially  if  the 
case  is  a  considerahlc  (listaiicc  from  you,  and  coui^hing  out  the  tube 
would  entail  some  dan«j;;('r  and  a  great  deal  of  inconvenience. 

"When  the  prnju-r  tube  is  selected  for  the  case  a  fine  thread  of 
braided  silk  is  passed  throu»>:h  the  small  hole  near  its  anterior  anj^le, 
and  left  long  enough  to  hang  out  of  the  mouth,  its  ol)ject  being  to 
remove  the  tube  should  it  be  found  to  have  passed  into  the  resophagus. 
The  obturator  is  then  screwed  tightly  to  the  introducer  and  passed  into 
the  tube.  It  is  well  to  push  off  the  tube  once  or  twice  before  using  it, 
to  see  that  everything  works  smoothly. 

"  Method  of  Iiitroditciiif/  the  Tube. — The  ibllowing  is  the  method  of 
introducing  the  tube,  which  is  done  without  the  use  of  an  anaesthetic: 
The  child  is  held  U})right  in  the  arms  of  the  nurse,  with  its  head  on 
her  left  shoulder,  to  avoid  interfering  with  the  mouth-gag,  and  the 
arms  are  secured  to  the  sides,  either  by  being  held  below  the  elbows  by 
the  nurse  or  by  wra])ping  a  sheet  around  the  body.  The  legs  should 
be  secured  between  the  nurse's  knees.  The  gag  is  inserted  in  the  left 
angle  of  the  mouth,  well  back  between  the  teeth,  and  opened  as  widely 
as  possible  without  using  undue  force.  An  assistant  holds  the  head, 
thrown  somewhat  backward,  while  the  operator  inserts  the  index  finger 
of  the  left  hand  to  elevate  the  epiglottis  and  direct  the  tube  into  the 
larynx.  The  instruments  should  be  worked  in  the  median  line,  the 
operator  facing  the  patient  scpiarely.  The  handle  of  the  introducer  is 
held  close  to  the  patient's  chest  in  the  beginning  of  the  operation,  and 
rapidly  elevated  as  the  tube  aj^proaches  the  glottis.  Very  little  force 
is  necessary  to  overcome  the  obstruction,  and  if  the  tube  does  not  enter 
the  larynx  easily,  it  should  be  withdrawn  and  another  attempt  made. 
It  should  be  ])ushed  well  down  into  the  larynx  before  it  is  detached 
from  the  obturator ;  and  while  removing  the  obturator  it  is  necessary 
to  keep  the  finger  in  contact  with  the  head  of  the  tube,  to  prevent  it 
being  also  withdrawn.  The  string  should  not  be  removed  until  the 
dyspnoea  is  relieved  and  the  operator  is  certain  that  the  tube  is  in  the 
larynx.  In  some  eases  the  string  causes  so  very  slight  an  amount  of 
irritation  that  I  allow  it  to  remain  for  ten  or  fifteen  minutes,  to  excite 
more  cough  and  thus  expel  the  accumulated  secretion  and  overcome  any 
collapse  of  the  lung  that  may  exist.  When  the  thread  is  withdrawn 
the  finger  must  be  kept  in  contact  with  the  tube  to  prevent  its  being 
also  withdrawn.  In  removing  the  tube  the  child  is  held  in  the  same 
position,  but  the  head  is  not  thrown  quite  as  far  back.  The  finger 
which  is  used  as  a  guide  for  the  extractor  is  brought  in  contact  with 
the  head  of  the  tube,  and  then  pressed  toward  the  ])atient's  right,  in 
order  to  uncover  the  aperture  and  allow  the  extractor  to  enter  in  a 
straight  line.  Continuous  pressure  with  tlie  thumb  is  made  on  the 
lever  above  the  handle  while  the  tube  is  being:  withdrawn. 
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"■  Owino;  to  tlie  small  aperture  of  the  tube  compared  with  the  size 
of  the  larynx,  the  extraction  of  the  tube  is  more  difficult  than  its 
insertion.  It  is  durino;  this  part  of  the  operation  that  the  greatest 
amount  of  injury  is  liable  to  be  done  to  the  larynx  by  pushing  the 
instrument  down  outside  the  tube  and  removing  it  forcibly  with  the 
blades  widely  open.  It  requires  no  force  whatever  to  remove  a  tube 
from  the  larynx,  and  if  any  resistance  is  felt,  it  will  be  found  that  the 
point  of  the  extractor  is  not  in  the  tube,  but  caught  in  the  surrounding 
tissues.  To  reduce  this  danger  as  much  as  possible,  I  have  added  a 
regulating  screw,  which  prevents  the  blades  from  opening  wider  than 
is  necessary  to  hold  the  tube  firmly.  It  can  be  adjusted  to  suit  a  tube 
of  any  size. 

"  What  are  the  evidences  of  the  tube  being  in  the  larynx  ?  The 
first  thing  noticed  is  that  cough  sets  in  which  has  a  decidedly  tubal 
character,  and  once  heard  is  not  readily  forgotten.  The  more  or  less 
cyanotic  condition  usually  disappears,  and  the  child  becomes  more 
quiet.  When  the  tube  has  been  passed  into  the  oesophagus  instead  of 
the  larynx,  this  is  known  by  the  string  which  is  attached  to  the  tube 
becoming  gradually  shorter,  by  the  absence  of  much  spasmodic  cough, 
and  the  non-relief  to  the  dyspnoea. 

"  Being  satisfied  that  the  tube  is  in  the  larynx,  and  that  the  condi- 
tion of  the  child  is  satisfiictory,  the  string  may  be  removed,  and  the 
next  step  is  the  careful  feeding  of  the  patient.  To  avoid  the  tendency 
of  food  finding  its  way  into  the  larynx,  it  is  well  to  adopt  Waxham's 
plan  of  feeding  young  children  under  such  circumstances ;  and  that  is 
to  so  place  the  child  that  its  head  is  lower  than  its  feet,  fiuid  food  l)eing 
administered  by  means  of  an  ordinary  feeding-bottle  to  which  a  rubber 
nipple  is  attached.  To  alleviate  thirst,  Waxham  recommends  cracked 
ice  and  ice  cream.  Stimulants  should  under  these  circumstances  be 
administered  only  by  enemata." 

Another  important  question  is,  AVhen  shall  the  tube  be  removal? 
In  answering  this  question  we  are  again  indebted  to  ()T)\vyer  for  the 
answer.  "  The  proper  time  for  removing  the  tube  from  the  larynx,''  he 
says,  "  will  depend  upon  the  age  of  the  j>atient,  the  character  of  the  dis- 
ease, whether  of  slow  or  rapid  develoimient,  and  the  progress  of  the  case. 
The  younger  the  patient,  as  a  rule,  the  longer  the  tube  will  be  requirinl. 
In  children  under  two  years  it  is  better  to  leave  it  in  for  seven  tlays. 
When  the  disease  has  developed  slowly,  and  has  therefore  run  a  greater 
jiart  of  its  course  before  calling  for  operative  interference,  the  tube  can 
be  dispensed  with  earlier,  sometimes  as  soon  as  the  seconil  or  third  day. 
If  the  ease  be  at  such  a  tlistanee  as  to  render  it  iiiijiossible  to  reach  it 
in  a  reasonable  time,  it  is  safer,  if  ]irogressing  fiivorably,  to  leave  the 
tube  in  position  for  seven  or  eight  days,  and  the  excepticMis  are  few  in 
which   it  will   be  necessarv  to  reinsert   it  alter  this  time.     The  tube 
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should  always  be;  removes  1  on  the  recurrence  of  severe  cly8[)n(ea, 
because  it  is  sometimes  impossible  to  ascertain  with  certainty  whether 
it  be  partially  obstructed  or  not.  The  Ijest  evidence  to  the  contrarv  is 
a  ijood  respiratory  nun-nnir  or  numerous  nlles  over  the  lower  portion 
of  the  lungs.  The  development  of  a  high  temperature,  especially  if 
accompanied  with  any  considerable  amount  of  bronchitis  on  the  third 
or  fourth  day,  is  a  sufficient  reason  for  removing  the  canula,  as  it  can 
sometimes  be  permanently  dispensed  Avith  as  early  as  this;  and  even  if 
leJ't  out  only  for  a  lew  hours  Mithout  urgent  dyspnoea,  is  of  great 
benefit,  as  it  affords  an  op[)ortiniity  to  nidoad  the  bronchi  of  secretions 
by  permitting  comi)lete  closure  of  the  glottis,  and  thus  giving  full 
effect  to  the  act  of  coughing. 

"'  In  those  cases  which  refuse  nourishment  after  intubation,  or  that 
cannot  be  induced  to  take  a  sufficient  quantity,  it  is  useless  to  remove 
the  tube  for  the  purpose  of  feeding,  unless  it  has  been  in  long  enough 
to  give  some  reasonable  hope  that  its  further  use  will  not  be  necessarv, 
as  it  is  difficult  to  convince  children  for  some  time  that  they  can 
swallow  any  l)etter  than  before.  If  no  dyspnoea  recurs  in  half  an 
hour  after  the  extraction  of  the  tube,  it  is  safe  to  leave  the  patient  if 
not  at  too  great  a  distance  to  be  reached  within  two  or  three  hours." 

Tracheotomy. — What  instruments  are  required  for  this  operation  ? 
One  good  straight-back  scalpel  (Fig.  22),  grooved  director  with  aueur- 
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Fig.  24. 
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Fig.  27. 


Fig.  28. 


Tracheotomy-tube. 


ism-needle  handle  (Fig.  23),  two  blunt  retractor.*  (Fig.  24j,  one  .sharp 

hook  (Fig.  25),  dissecting-forcep.s  (Fig.  26), 
tracheal  forceps  to  remove  membrane  from 
tlie  lumen  of  the  trachea  (Fig.  27),  half  a 
dozen  Pean'.s  artery-forceps,  carbolized  cat- 
gut ligatures  (Xo.  2),  one  straight  needle, 
^J^^^-^^  /^  silkworm  gut  sutures,  one  pair  of  scissors, 

one  dozen  thoroughly  aseptic  sponges, 
bichloride  gauze,  a  yard  of  half-inch  tape, 
a  tracheotomy-tube  (Fig.  28). 

What  is  the  best  kind  of  tracheotomy- 
tul)e  to  use?  Like  most  instruments,  the 
t:acheotomy-tubc  has  been  varied  and  ukxI- 
itied  considerably.  All  tube.-  have  certain 
things  in  common — viz.  an  outer  and  inner 
tube,  and  a  neck-piece  to  which  tapes  are 
attached  to  hold  the  tube  in  position.  The  one  mo.st  commonly  in  u.se 
is  made  of  hard  rubber.  The  objection  to  this  tube  is  that  it  must  l)e 
made  considerably  thicker  than  a  silver  one,  so  that  with  the  same 
diameter  the  lumen  of  the  vulcanite  tube  is  smaller. 

Another  form  is  the  bivalve.     The  blades  of  the  outer  canula  are 

fixed  to  the  collar,  and  come  in  con- 
tact with  each  other  when  the  inner 
tube  is  removed.  Tiiis  is  to  allow 
the  tube  to  be  in.'ierted  easily  into  the 
trachea.  The  blades  are  sepiu-atcil 
from  each  other  i>y  the  intrixluction 
of  the  inner  tube.  The  facility  with 
which  this  tube  is  introduced  into  the 
trachea  is  the  advantage  clainuHl  for 
it. 

Other  tubes  in  I'omnum  use  are  Par- 
ker's, with  a  jiilot,  and  Bryant's. 
Cuts  of  these  tubes  are  appended.  The  tulu'  which  is  the  most  a>n- 
venieut,  and  on  the  whole  to  be  recounneudctl,  is  Durham's  lobster-tail 


Fig.  29. 


Bivalve  Tracheotomy-tube. 
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Bryant's  Tube. 

tube  (Fi"-.  32).     It  is  made  of  silver,  and  consists  of  an  outer  tube 

Fig.  31. 


Parker's  Tubt.'. 


Pilot  for  same. 


to  which  is  attached  the  collar  (1),  which  is  capable  of  being  fixed  at 
any  point  along  the  outer  tube  by  a  screw  (2).     B  is  the  inner  tube, 


Fig.  32. 


Durham's  Tube. 

and  C  is  the  pilot.  The  advantages  claimed  for  Durham's  tube  are 
that  its  shape  is  more  in  conformity  with  the  direction  of  the  external 
wound  and  that  of  the  windpipe ;  it  does  not,  like  other  tubes,  irri- 
tate or  abrade  the  anterior  surface  of  the  tracheal  walls.  As  the 
position  of  the  tube-end  within  the  trachea  depends  upon  the  depth 
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of  the  trachea  from  the  surface,  this  can  be  adjusted  to  eacli  individ- 
ual by  shortening  or  lengthening  the  tube  by  means  of  the  movable 
collar.     The  tubes  are  usually  jiut  up  in  sets  of  four. 

Dr.  James  Bell  of  INIontreal  has  devised  a  substitute  for  the  trache- 
otomy-tube. This  is  known  as  Bell's  hook.  Appended  is  his  own 
description  of  the  instrument  and  the  advantages  he  claims  for  it  over 
the  tracheotomy-tube : 

"  Being  convinced  that  the  tracheotomy-tube  in  diphtheritic  cases 
was  an  evil  (perhaps  a  necessary  one),  but  nevertheless  an  evil  and  a 
source  of  many  dangers,  I  endeavored  to  dispense  with  its  use — first, 
by  suturing  the  edges  of  the  tracheal  incision  to  the  edges  of  the  skin 
wound,  then  by  wire  specula,  and  finally  with  the  clasps  which  I  still 
use.  The  advantages  claimed  for  these  clasps  are — (1 )  That  tliey  allow 
of  srreater  facilities  for  the  removal  of  tracheal  and  bronchial  secretions 
through  the  wound,  as  well  as  greater  breathing-space,  as  the  lumen 
of  the  trachea  is  not  lessened  by  the  walls  of  the  tube.  (2)  That  where 
the  membrane  has  not  already  exteiided  down  beyond  the  tracheal 
incision,  direct  contamination  of  the  trachea  and  bronchi  may  be  pre- 
vented by  plugging  the  trachea  above  the  wound  with  antiseptic  tam- 
pons, which  may  be  changed  from  time  to  time,  and  thus  enable  the 
surgeon  to  bring  the  operation  into  the  sphere  of  what  may  be  calletl 
modern  surgery.  While  the  tube  is  used  this  is  practically  an  impos- 
sibility. (3)  That  the  dangers  arising  from  the  use  of  a  tube  are 
avoided ;  and,  finally,  that  there  are  no  inherent  disadvantages  or  dan- 
gers in  the  use  of  the  clasps  themselves.  The  dangers  arising  from  the 
use  of  a  tube  I  will  simply  enumerate ;  I  am  sure  every  operator  is 
familiar  with  them.  They  are  as  follows :  (1)  The  tube  acts  by  its 
outer  surface  as  a  direct  conductor  of  the  irritating  and  poisonous  (if 
not  directly  inoculable)  discharges  from  above  downward,  and  by  fill- 
ing the  wound  makes  it  impossible  to  cut  off  the  comnuuiication  above 
by  means  of  tampons.  (2)  By  lessening  the  lumen  of  the  trachea,  as 
well  as  by  directly  offering  resistance  to  the  expulsion  of  the  secretions, 
it  becomes  a  source  of  much  trouble  and  anxiety  to  the  surgeon,  Mhile 
the  patient  becomes  exhausted  by  ineffectual  efforts  to  clear  the  trachea 
and  bronchi.  This  is  especially  noticeable  on  the  second  or  third  day 
after  operation,  when  the  secretions  become  dry  and  sticky  and  a  tough, 
viscid  plug  forms  at  the  end  of  the  tube  and  on  the  walls  of  the  trachea 
just  beyond.  (3)  As  it  is  impossible  exactly  to  adapt  a  tube  to  the 
varying  anatomical  formations,  its  extremity  always  impinges  on  some 
part  of  the  tracheal  wall,  of\en  producing  ulceration — sometimes, 
indeed,  into  the  innominate  vessels. 

"Suturing  the  edges  of  tlu'  tracheal  wound  to  the  skin  I  found 
unsatisfactory.  First  of  all,  it  is  tedious  ;  then  it  drags  upon  the  tra- 
chea, and  if  swelling  occurs  the  sutures  tear  or  ulcerate  through  the 
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tracheal  tissues;  aiul  liiially,  il"  the  patient  turns  tlie  head  i'njiu  side  to 
side,  the  superficial  tissues  close  the  orifice.  Wire  specula,  in  addition 
to  j)0ssessin«2;  many  of  the  dangers  of  the  tul)e,  are  dilTicult  of  fixation 
and  unreliable. 

"The  clasp,  which   is  of  different  widths  (5  to  8  mm.)  and  from  3 
to  5  cm.  long,  consists  of  a  light  hand  ^^^-  ^'^• 

of  spring  steel  doubled    u])on    itself       y^^^^^^^^    r —,-— f — '^ — } 
and    bent  to  the  sha])e  of  a  (piarter      C/^^^       ^''8=^  ^^.=:c,-=x.i=s="- 
of  a   circle.      At   the    fold   the   two 

bands  are  welded  together,  so  as  to  allow  of  the  free  ends  lying  about 
a  (piarter  of  an  inch  apart.  The  edges  of  these  free  ends  are  bent  in 
toward  each  other  and  serrated,  while  a  slot  runs  longitudinally  through 
the  two  portions,  in  which  is  a  sliding  rivet,  which  when  pushed 
toward  the  points  closes  them.  These  serrated  inturned  edges  are  to 
grasp  the  edges  of  the  tracheal  incision,  while  the  sliding  rivet  fastens 
them  upon  it.  Some  flat  links  are  attached  to  the  other  end,  and  a 
removable  handle  enables  the  surgeon  to  hold  the  instrument  in  posi- 

FiG.  34. 


tion,  while  the  sliding  rivet  fastens  it  upon  the  tracheal  tissues.  The 
free  edges  are  cut  somewhat  obliquely,  so  that  when  tied  around  the 
neck  by  tapes  the  tracheal  wound  edges  may  be  drawn  as  nearly  as 
possible  transversely  away  from  each  other.  With  a  clasp  on  each 
edge  of  the  incision  a  tampon  in  the  upper  segment  of  the  trachea  or 
lower  portion  of  the  larynx,  the  secretions  come  readily  into  the  wound, 
and  may  be  removed  by  a  glass  tube  with  suction-bulb  (like  a  medi- 
cine-dropper) or  by  a  soft  swab  of  cotton  ^vool  or  sponge,  \vhile  the 
wound  remains  open  no  matter  what  position  the  patient  assumes." 

All  the  instruments,  sutures,  and  ligatures  should  be  boiled  in  clean 
water  for  at  least  twenty  minutes  before  the  operation.  They  are  then 
removed  and  placed  in  a  shallow  dish  containing  solution  of  carbolic 
acid  (1  :  40).  The  sutures  and  ligatures,  previously  cut  into  the  re- 
quired lengths,  are  placed  in  separate  bowls  containing  a  solution  of 
bichloride  (1  :  3000).  The  site  of  operation  should  first  be  washed 
thoroughly  with  soap  and  water,  and  then  wiped  over  with  bichloride 
solution  (i  :  2000). 

The  operator  and  his  assistants  should  themselves  observe  the  strict- 
est cleanliness  (asepsis). 

The  anaesthetic  should  be  chloroform  in  preference  to  ether,  as  the 
latter  is  apt  to  augment  the  dyspnoea  by  increasing  bronchial  secretion. 
The  anaesthetic  must  be  administered  with  i^reat  care,  and   its  effect 
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closely  Avatchcd  :  profound  narcosis  should  not  be  produced  or  the 
cyanotic  condition  of  the  patient  may  be  aggravated  ;  moreover,  there 
is  greater  danger  of  suffocation  from  the  passage  of  bloocl  into  the 
windpipe  if  the  j)atient  is  (leei)ly  narcotized.  It  is  better  to  operate 
during  the  first  stage  of  ansesthesia. 

The  Operation. — The  patient  is  placed  before  a  good  light,  on  the 
back,  with  a  large  round  pillow  under  the  shoulders,  so  as  to  allow  the 
head  to  be  somewhat  depressed,  thus  putting  the  structures  of  the  neck 
on  the  stretch  and  bringing  the  trachea  near  the  surface.  The  operator 
stands  on  the  right  side  of  the  patient,  his  assistant  on  the  left.  With 
the  thumb  and  second  finger  of  the  left  iiand  the  operator  fixes  the  lar- 
ynx, and  with  the  index  finger  of  the  same  hand  tlie  cricoid  cartilage  is 
located.  An  incision  is  made  from  this  point  downward  in  the  middle 
line  to  one  inch  above  the  episternal  notch.  The  superficial  and  deep 
fasciae  are  divided  upon  a  director  from  below  upward.  The  deeper 
structures  are  now  more  thoroughly  exposed  by  retracting  the  edges  of 
the  incision  with  blunt  hooks.  The  isthmus  of  the  thyroid  gland  is 
now  seen  lying  upon  the  trachea.  The  trachea  may  be  opened  at  one 
of  three  points — (1)  above,  (2)  below,  (3)  behind  the  isthmns  of  the 
thyroid.  The  opening  should  be  made  below  the  isthmus,  as  a  better 
opportunity  is  afforded  to  remove  any  membrane  from  the  deei>er 
part  of  the  trachea  than  if  the  opening  were  made  higher  up. 

The  trachea  is  now  brought  nearer  to  the  surface  with  a  sharp 
hook,  the  isthmus  being  drawn  u])\vard  with  a  l)lunt  hook.  All 
bleeding  points  should  be  secured  at  each  step  of  the  operation,  espe- 
cially before  opening  the  windpipe.  The  operator  then  passes  the  first 
finger  of  his  left  hand  through  the  wound  down  upon  the  trachea,  and 
guides  the  knife  along  tiiat  finger  to  the  trachea,  wliich  he  incises  from 
betotv  upward,  dividing  three  or  four  rings.  The  inrush  of  air  signi- 
fies that  the  trachea  has  been  opened.  The  edges  of  the  tracheal  wound 
are  held  apart  with  blunt  hooks,  and  any  membrane  found  in  the  wind- 
pipe is  removed  with  the  small  curved  tracheal  forceps.  Any  hivmor- 
rhage  which  was  present  before  the  opening  of  the  trachea  generally 
ceases  when  air  is  admitted  through  the  trat-heal  wt)uud  ;  but  if  not, 
the  bleeding  points  should  be  secured  and  ligated  with  catgut. 

The  bleeding  having  been  arrested  and  all  the  nKinl)rane  possible 
removed,  the  traclieotomy-tube  is  introducetl.  Previous  to  the  ojK'ra- 
tion  the  tapes  shouKl  be  fitted  and  the  tube  thrust  through  the  wntre 
of  three  layers  of  sublimated  gau/.e  (2  X  H  inches).  Tlie  txlges  of 
the  wound  above  and  below  the  tube  may  be  l)rought  together  with 
silkworm-gut  sutures.  Tlie  tapes  should  be  arrangeil  t(»  tie  at  one 
side  of  the  neck,  rathei"  than  directly   behind. 

Sometimes  one  is  called  u]Htn  to  i)erform  rapid  tracheotomy.  In 
such    a    case   the   operation    difi'ei's    but    slightly    from    the    one  just 
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(lescrihcd.  The  opciator  makes  an  incision  dii-ccth'  down  njK»n  the 
trachea,  instead  of"  dissect Ini;  down  to  it  ;  then,  with  the  index  finger 
of  the  left  hand  npon  the  trachea  to  locate  it,  he  v\\{^  through  the 
tracheal  rings  in  the  manner  alreadv  described.  The  tnhc  is  then 
gnided  into  the  tracheal  wound  hv  the  index  finger  of"  the  left  hand, 
which  has  been  kejit  in  the  wound  close  down  uj)ou  the  trachea.  The 
treatment  of"  the  wound  and  the  arrangement  of"  the  tube  are  the  same. 

The  subsequent  care  of  tlie  patient  is  of  the  greatest  importance.  A 
steam-kettle  should  be  kej)t  in  operation  in  the  room,  so  as  to  maintain 
a  uniform  temperature  and  keep  the  air  well  saturated  with  moisture. 
The  tube  nuist  be  carefully  attended  to.  The  inner  one  is  removed 
every  half  hour  and  thoroughly  cleansed  by  placing  it  in  boiling  water. 
A  camel's-hair  brush  of"  moderate  size  or  a  feather  is  used  to  free  the 
outer  tube  of"  any  adherent  secretion  or  fragments  of  membrane.  After 
twenty-four  hours  the  outer  tube  may  be  removed,  thoroughly  cleansed, 
and  returned.  The  time  when  the  tube  may  be  finally  dispensed  with 
varies  ;  in  the  majority  of  cases  it  may  be  taken  out  at  the  end  of  eight 
days. 

After  tracheotomy  the  patient  is  fed  in  the  same  way  as  after 
intubation,  except  that  there  is  no  need  of  altering  the  position  of 
the  patient  when  feeding,  as  there  is  usually  little  or  no  difficulty 
in  swallowing. 

During  convalescence  the  patient  requires  continuous  careful  nurs- 
ing. One  important  feature  which  is  nearly  always  present  is  the 
tendency  to  syncopal  attacks.  This  may  be  avoided  in  great  measure 
by  not  permitting  the  patient  to  rise  when  being  fed,  and  by  keeping 
him  in  the  recumbent  position  as  much  as  possible.  All  sources  of 
excitement  should  be  avoided;  relatives  and  visitors  should  be  ex- 
cluded from  the  room,  and  exciting  conversation  and  news  prohibited. 
In  fact,  absolute  quiet  should  be  maintained  as  far  as  possible. 

Complications, — Diphtheritic  Pdrali/.'^is. — The  sequelse  most  com- 
monly observed  are  of  nervous  origin  (paralyses),  caused  by  the 
absorption  of  toxic  albumin.  The  commonest  form  of  paralysis 
is  that  of  the  soft  palate :  the  voice  becomes  harsh  and  nasal,  and 
fluid  regurgitates  through  the  nostrils.  Next  in  frequency  comes 
paralysis  of  the  ciliary  and  ocular  muscles.  When  the  ciliary  mus- 
cles are  involved,  we  find  asthenopic  symptoms,  mydriasis,  or  loss  of 
accommodation  without  mydriasis.  AVhen  the  oculo-motor  muscles 
are  affected,  there  is  strabismus,  which  brings  about  diplopia  and 
vertigo. 

Next  in  frequency  is  paralysis  of  the  muscles  of  the  lower  extremity. 
This  is  usually  preceded  by  a  feeling  of  coldness,  numbness,  tingling, 
or  pain.  There  may  be  anaesthesia,  and  associated  with  this  analgesia. 
Ataxic  symptoms  may  develop  in  severe  cases. 
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The  ii])per  extrfMiiities  may  be  similarly  attacked,  or  one  set  of 
muscles  may  alone  ho  affected.  The  muscles  of  the  pharynx  and 
larynx  may  sometimes  be  attacked,  as  evidenced  by  the  difficulty  in 
swallowinfif  and  the  tendency  of  food  to  find  its  way  into  the  larynx 
when  the  })harynx  is  affected,  and  by  the  weakness  and  altered  charac- 
ter of  the  voice  when  the  lar^-ngeal  muscles  (intrinsic)  are  affected. 

The  patholoj^ical  nature  of  these  lesions  is  peripheral  neuritis. 

In  dipiitheritic  paralysis  strychnine  has  been  very  warmly  recom- 
mended by  some,  and  as  strongly  denounced  by  others.  It  is  given 
by  the  mouth  or  by  hypodermic  injection.  In  children  of  six  to 
twelve  years  of  age  paralysis  of  the  soft  palate  has  been  successfully 
treated  by  hypodermic  injections  into  the  neck  of  from  -^  to  ^  of  a 
grain  two  or  three  times  daily.  Improvement  has  been  noticed  after 
the  first  injection,  and  in  no  case  did  the  treatment  last  more  than 
a  week.  The  weight  of  opinion,  however,  seems  to  be  rather  against 
the  general  use  of  strychnine  in  diphtheria.  If  given  at  all,  the  dose 
should  be  moderate  :  for  an  adult,  2V  ^^-  tbree  times  daily  ;  for  a  child 
of  six,  YU75"  gJ'-  5  for  children  under  five  it  had  better  not  be  used  at  all. 
Oentle  friction  or  massage  over  the  affected  region  is  preferable  in  the 
case  of  infants  and  children,  as  they  are  generally  frightened  by 
electrical  treatment.  Electricity  is  very  useful  in  furthering  an  im- 
provement in  paresis  or  paralysis  of  any  set  of  muscles.  The  current 
should  be  very  slowly  interrupted.  The  negative  pole  is  placed  over 
or  as  near  as  possible  to  the  affected  muscles.  The  positive  pole  is 
placed  at  the  back  of  the  neck  when  the  paralysis  involves  the  muscles 
of  the  upper  part  of  the  body,  and  over  the  lumbar  region  when  the 
muscles  of  the  lower  part  of  the  body  are  implicated.  As  a  general 
rule,  the  practitioner  should  remember  that  the  strength  of  the  current 
which  is  to  be  employed  should  be  that  which  causes  the  most  contrac- 
tion with  the  least  possible  pain. 

When  electricity  is  used  in  paralysis  of  the  ciliary  or  oculo-motor 
muscles,  the  strength  of  the  current  should  not  be  greater  than  from  5 
to  7  milliamp^res,  and  the  first  application  should  not  be  longer  than 
two  minutes.  The  time  may  be  gradually  lengthened  to  five  minute-^. 
In  these  affections  the  positive  pole  is  placetl  over  the  temple,  and  the 
negative  pole  (a  small  round  sponge  being  used  as  the  electrode)  is 
placed  gently  on  the  closed  lid  of  the  affected  eye.  The  ])aresis  or 
paralysis  of  the  circular  fibres  of  the  iris  (mydriasis)  and  of  the  ciliary 
muscle  may  be  somewhat  helped  by  instilling  night  and  morning  1 
drop  of  a  solution  of  eserine  of  the  strength  of  2  grains  to  the  ounce. 

J)ij)li(hcrific  Conjuncficiti'^  is  a  condition  which  falls  more  correctly 
under  the  articles  <mi  Diseases  of  the  Eye.  (See  Volume  III.) 

CutanroKi^  Diphtheria  is  an  umisual  form  of  the  disease.  There 
must  have  been  abrasion  of  the  afftvte<l  part  through  which  the  diph- 


I'llorilY LACTIC  MEASURES.  515 

tlicritic  l):icilliis  luiuul  eiitraiu-o.  The  euiiunoiicst  site  is  the  skin  of  the 
Mpper  lip,  near  the  nares.  This  part  is  liable  to  become  irritated  and 
excoriated  by  the  acrid  dischariros  from  tlie  nose  in  nasal  dij)htheria. 
Psendo-mcmbrane  may  also  be  foinid  abont  the  anus,  vidva,  vagina, 
prepuce,  and  glans  ])enis.  The  diphtheritic  process  may  attack  open 
Avonnds,  and  is  jiarticularly  disastrous  in  its  affects  when  it  invades 
traumatisms  in  the  parturient  canal  of  recently-delivered  women.  It 
then  produces  the  most  virulent  ])uerperal  septicaemia,  and  is  usually 
rapidly  fatal. 

Wherever  deposit  occurs  in  cutaneous  diphtheria  the  membrane  is 
seen  as  a  white,  buif,  grayish,  or  black  layer  of  varying  thickness, 
more  or  less  adherent ;  the  surrounding  area  is  usually  much  reddened. 
Its  extension  is  preceded  by  the  formation  of  vesicles. 

This  form  of  diphtheria  is  treated  by  removing  as  much  of  the 
membrane  as  possible  with  a  ])air  of  forceps,  and  then  thoroughly 
irrigating  the  part  with  sublimate  solution  (1  :  2000).  The  excoriated 
surface  is  then  dusted  with  iodoform,  boro-iodoform,  aristol,  or  boro- 
aristol,  and  dressed  with  sublimate  gauze,  the  dressing  being  kept  in 
place  by  a  well-applied  bandage. 

Prophylactic  Measures. 
When  diphtheria  is  epidemic  are  there  any  precautions  which  can  be 
adopted  to  diminish  the  risk  of  infection  ?  Under  such  circum- 
stances the  specific  bacillus,  as  mcU  as  the  pseudo-bacillus,  is  undoubt- 
edly widely  distributed,  and  is  inhaled  by  a  great  many  people,  and 
very  little  is  needed  to  precipitate  an  attack.  Many  people  sutfer  from 
pharyngitis  during  diphtheria  epidemics,  just  as  many  suffer  from 
diarrhoea,  headache,  and  lassitude  when  typhoid  fever  is  prevalent. 
When  one  member  of  a  family  is  attacked  with  diphtheria  he  should 
be  isolated  at  once,  and  parents  should  be  warned  of  the  danger  of 
petting,  fondling,  and  kissing  the  child  and  inhaling  the  infected  breath. 
As  many  of  the  family  should  be  sent  away  as  possible,  particularly 
the  children.  If  this  cannot  be  done,  a  careful  inspection  of  the 
mouth  and  throat  of  every  one  in  the  house  should  be  made  daily. 
Chlorate-of-potassium  gargles  and  tablets  should  be  used  freely  to  keep 
the  secretions  of  mouth  and  throat  healthy.  If  any  one  is  suffering 
from  nasal  catarrh,  a  mild  astringent  disinfectant  douche  or  spray 
should  be  used  several  times  daily : 

I^.  Listerine,  fsj  ; 

Acid,  boric,  gr.  \]  ; 

Glycerini,  f3j  ; 

Aquse,  q.  s.  fsj. 
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When  cHphtlioria  is  epidemic  prompt  treatment  should  be  given  to 
nasal  catarrh,  aifcctions  of  the  mouth,  tonsils,  ears  and  eyes,  abrasions, 
sores,  eruptions  of  the  scalp — in  fact,  to  all  sf)lutions  of  continuity  which 
might  afford  entrance  to  the  diphtheritic  germ.  During  an  epidemic  is 
not  a  good  time  to  resect  enlarged  tonsils  or  to  do  any  surgical  opera- 
tion, and  certainly  no  surgical  operation  should  be  attempted  if  there  is 
diphtheria  in  the  house.  Pregnant  women  require  special  care  before, 
during,  and  after  confinement.  The  sanitary  condition  of  the  house 
should  be  looked  into ;  physician  and  nurse  must  see  that  they  do  not 
carry  infection  on  their  persons,  clothing,  or  instruments.  The  utensils 
employed  in  the  confinement-room  should  be  new  ;  vaginal  examina- 
tions and  douches  should  be  avoided  if  possible  :  sublimate  jute  should 
be  used  exclusively  for  washing  and  cleansing  the  vulva,  and  great 
care  taken  in  applying  and  changing  the  antiseptic  vulvar  \ym\.  The 
breasts  should  be  protected  from  cracks  and  abrasions,  as  diphtheria 
sometimes  attacks  sore  nipples,  with  disastrous  results  for  both  mother 
and  child.  Particular  pains  should  be  taken  in  washing  the  child's 
mouth,  so  as  to  prevent  stomatitis  and  thrush.  If  a  nursing  infant 
contracts  diphtheria,  it  must  not  be  allowed  to  nurse,  or  the  mother 
will  probably  be  infected.  There  would  be  less  risk  for  a  nursing 
mother  if  she  wore  a  good  nipple-shield. 

The  ])hysician  must  hold  decided  views  respecting  the  infectiousness 
of  diphtheria,  for  his  opinion  will  often  be  asked  in  sanitary  questions 
of  local  importance.  It  is  a  popular  belief  in  many  parts  of  the  coun- 
try that  diphtheria  may  be  contracted  by  inhaling  the  breath  of  an 
infected  person,  but  that  it  cannot  be  carried.  From  what  has  been 
already  said,  it  is  evident  that  anything  to  which  particles  of  diph- 
theritic membrane  adhere  may  be  the  means  by  which  infection  is 
spread,  and  may  retain  that  power  for  a  length  of  time.  Welch 
says  that  although  the  diphtheritic  bacillus  forms  no  spores,  it  is 
nevertheless  one  of  the  more  resistant  of  the  non-spore-forming  class, 
and  withstands  for  a  long  time  drying  and  other  influences  which 
are  injurious  to  the  less  resistant  forms.  Specific  bacilli  have  been 
obtained  in  cultures  made  from  diphtheritic  membranes  jn'eservetl  ilrv 
in  a  piece  of  linen  cloth  for  five  months.  The  bacilli  may  live  still 
longer  in  a  moist  state,  and  it  is  not  improbable  that  the  virus  may 
retain  its  activity  for  a  year  or  more  in  damp  houses. 

If  people  could  only  be  made  to  realize  these  facts,  they  would 
be  willing  to  isolate  diphtheria  as  strictly  as  small-})ox.  Schools 
churches,  theatres,  hotels,  public  resorts,  public  conveyancvs,  would  Im? 
inspected  and  disinfected  in  times  of  epidemic.  Strict  isolation  of 
patients  would  be  insistetl  upon  until  the  dangtM*  of  iufirtion  is  past; 
and  such  isolation  would  be  nuule  possible  for  the  poor,  for  transients, 
and  for  those  living  in  boarding-houses  by  the   provision  of  suitable 
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hospitals  iur  the  sick  and  j)hi('('s  of  rcfiij^c  I'or  lainilies  while  their  rooms 
are  being  disinfected.  It  would  he  oriminal  for  an  infected  person 
knowinj^My  to  use  an  ordiuarv  eal),  railway-ear,  or  steamer,  but  at 
the  same  time  suitable  vehicles  would  be  provided  for  the  conveyance 
of  such  persons.  There  is  no  more  interference  with  j)ersonal  liberty 
in  isolatin*!:;  a  case  of  dijihtheria  or  quarantining;  an  infected  family 
than  in  treating  small-pox  and  yellow  fever  in  a  similar  way.  When 
tlie  peo])le  are  educated  to  the  teachings  of  modern  science  they 
will  realize  the  necessity  of  ado])ting  strin<::ent  measures  to  limit  the 
spread  of  infectious  disease.  Who  are  to  be  the  educators,  the  apostles 
of  light,  if  it  is  not  the  members  of  the  medical  profession  ?  Each  man 
in  his  own  little  circle,  no  matter  how  obscure  or  limited  it  may  be,  can 
be  an  educator,  a  civilizer. 

In  times  of  epidemic  schools  should  be  closed  or  a  daily  inspection 
of  the  scholars  made  by  a  competent  officer.  Particular  care  should  be 
taken  about  re-admitting  children  who  have  just  recovered  from  an 
attack  of  diphtheria.  I  have  already  pointed  out  how  fallacious  is  the 
ordinary  time-limit.  The  certificates  which  the  children  bring  from 
their  physicians,  that  they  may  return  to  school  without  risk  to  the 
other  scholars,  have  no  value  whatever  as  a  guarantee  of  safety.  The 
physician  cannot  be  sujiposed  to  have  personal  knowledge  of  the  thor- 
oughness with  which  disinfection  of  the  house,  clothing,  and  person  of 
the  child  has  been  carried  out,  and  probably  has  neither  the  requisite 
time  nor  skill  to  make  a  bacteriological  examination  in  case  of  doubt. 
In  the  light  of  present  knowledge  I  do  not  believe  that  a  physician  can 
conscientiously  give  a  certificate,  such  as  school  boards  generally  exact, 
without  the  expenditure  of  much  time  and  possibly  a  bacteriological 
examination.  The  only  safe  way  is  for  school  boards  to  insist  in  every 
case  upon  the  applicant  for  re-admission  bringing  a  certificate  from  the 
local  health  authorities  that  the  requirements  of  the  law  have  been  ful- 
filled and  that  it  is  safe  to  return  to  school.  School  boards  as  well  as 
health  boards  are  servants  of  the  people,  and  should  act  always  for  the 
best  interests  of  the  people.  Both  should  co-operate  heartily  in  dealing 
with  an  important  question  which  is  so  closely  bound  up  with  the  hap- 
piness and  welfare  of  the  community.  Competent  health  officers  should 
be  appointed,  not  only  to  supervise  isolation  and  disinfection,  but  also 
to  make  or  obtain  bacteriological  examinations  when  required,  inspect 
schools  in  time  of  epidemic,  and  grant  certificates  for  the  re-admission 
of  convalescent  scholars.  In  a  word,  the  stamping  out  of  a  diphtheria 
epidemic  is  a  matter  of  the  gravest  public  import,  affecting  the  interests 
of  the  whole  community,  and  should  be  handled  as  such  :  private 
interests,  feelings,  rights,  and  prejudices  must  be  subordinated  to  the 
public  welfare. 
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In  case  of  death  from  diplitheria  the  funeral  .should  be  private  and 
arranged  as  speedily  as  ])ossible. 

(For  the  methods  of  disinfection  of  clothing  and  houses  see  the 
article  on  Disinfection  in  Volume  I.) 


ASTHMA,  ACUTE  AND  CHRONIC  BRON- 
CHITIS, AND  WHOOPING  COUGH. 

By  JAMES  T.  WHITTAKER,  M.  D. 


ASTHMA. 


General  Considerations. 

Asthma  is  a  paroxysmal  dyspncBa  caused  by  a  peculiar  catarrh,  with 
spasm  of  the  bronchi.  The  various  lesions  found  by  the  pathologists 
iu  the  earlier  revelations  of  the  dead-room  and  the  disclosures  made  by 
physical  diagnosis  soon  directed  the  causation  of  asthma  to  the  organs 
found  affected — thus,  to  the  lungs  by  Begin,  to  the  heart  bv  Broussais, 
to  the  brain  and  cord  by  Georget — until  finally  the  very  existence  of 
the  disease  as  an  independent  affection  was  denied  altogether,  as  by 
Rostan,  who  regarded  it  as  only  a  symptom  of  various  affections. 

The  paroxysmal,  if  not  periodic,  occurrence  and  convulsive  cha- 
racter of  the  attack  had,  however,  from  all  time  directed  attention  to 
the  nervous  system  as  the  seat  of  the  disease.  Both  Willis  and  Cullen, 
for  instance,  spoke  of  nervous  asthma.  But  it  was  not  until  the 
appearance  of  the  paper  by  Ramadge  (1835)  and  the  prize  essays  by 
Bergson  and  Lefevre  (1836)  that  asthma  was  really  regarded  as  a 
neurosis  of  the  respiratory  organs — a  view  which  seemed  established 
by  Romberg  (1841),  who  based  his  conception  of  the  disease,  as  a 
spasmus  bronchialis,  upon  the  discovery  by  Reiseissen  (1808),'  of  mus- 
cular tissue  in  the  finer  bronchial  tubes,  and  the  contraction  of  these 
tubes  under  galvanization  of  the  lungs  by  Williams  (1840),  and  irrita- 
tion of  the  vagus  by  Longet  (1842). 

The  failure  of  both  Budd  and  Riigenberg  to  produce  contraction  of 
the  bronchi  by  irritation  of  the  lungs  and  vagus  led  Wintrich  (1854), 
who  also  failed,  to  propound  the  view  that  asthma  depended  upon 
spasmodic  contraction  of  the  diaphragm.  For,  he  declares,  the  enlarge- 
ment of  the  lungs  in  all  directions  is  enough  of  itself  to  refute  the  idea 
of  contraction  of  the  bronchial  tubes.     The  lungs  ought  to  be  smaller 

^  Reiseissen,  F.  D.  R.,  graduated  in  Strasburg,  1803  ;  thesis,  "  De  pulmonis  struc- 
tura."  The  famous  essay,  Ueber  die  Structur,  die  Verrichtunr/en  und  den  Gebrauch  der 
Liingen,  was  written  conjointly  with  iSommering,  and  was  awarded  a  prize  by  the  Berlin 
Academy  of  Sciences,  1808. 
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ill  sucli  cases.  Less  air  is  admitted,  the  diaphragm  should  ascend  into 
the  chest,  the  intercostal  spaces  become  more  marked  ;  in  fact,  the 
diameters  of  the  chest  should  be  lessened  in  every  direction.  But  the 
very  reverse  conditions  prevail  in  asthma. 

Bamberger,  in  1870,  brought  to  the  support  of  this  view  a  series  of 
shrewd  observations  made  at  the  bedside.  He  noticed  during  the  attack 
the  retraction  of  the  lower  zone  of  the  chest,  the  board-like  induration 
of  the  abdominal  walls,  and  the  almost  absolute  fixation  of  the  hintrs, 
so  that  the  upper  limit  of  liver-dulness  did  not  vary  a  line  in  expira- 
tion, and  there  was  no  appreciable  difference  in  the  covering  and 
un{;overing  of  the  heart  by  the  lungs, — all  of  which  declare  positively 
for  spasm  of  the  diaphragm.  As  for  spasm  of  the  bronchial  muscles 
under  these  conditions,  it  is,  he  declares,  "  improbable  if  not  unimag- 
inable." 

At  this  juncture  Biermer  (1870)  entered  the  list  as  the  knight  of 
the  losing  cause,  which  he  succeeded  in  re-establishing  more  firmly 
than  ever  for  a  time.  He  fortified  the  physiological  breach  by  apjieal 
to  the  experiments  of  Paul  Bert  (1870),  as  subsequently  verified  by 
Gerlach  (Ludwig)  and  Gillarv  (Donders),  which  demonstrated  beyond 
dispute  contraction  of  the  finer  bronchi  under  irritation  of  the  lungs 
and  vagus.  Next  he  admitted  the  low  level  of  the  diaphragm,  declares 
it  in  fact  to  be  constant  in  this  disease,  but  explains  it  as  due  not  to 
tonic  spasm,  but  simply  to  the  distension  of  the  lungs,  which  offers 
hindrance  to  its  ascent. 

There  is  such  a  thing  as  spasm  of  the  diaphragm.  Duchenne 
studied  it  in  animals  as  produced  by  faradization  of  the  phrenic  nerve. 
It  is  marked  by  a  brusque  inspiration  and  a  short  expiration,  with 
permanent  dilatation  of  the  lower  thorax.  Tonic  spasm  of  the 
diaphragm  is  seen   in  tetanus,  Avhere  it  produces  asphyxia,  not  asthma. 

The  distension  of  the  lungs  Avhich  prevents  the  ascent  of  the 
diai>hragm  in  asthma  is  caused  in  turn  by  spasmodic  contraction  of 
the  bronchial  tubes.  Very  slight  contraction  of  the  broiu-liial  tubes 
will  markedly  interfere  with  the  escape  of  air  from  the  lungs.  A 
little  thickening  of  the  bronchial  mucosa  with  accumulation  of  mucus 
produces  the  j)roiiounced  dys]in(x>a  of  capillary  bronchitis,  Hivmor- 
rhage  in  the  tubes  leads  to  such  great  distension  as  to  prevent  collapse 
of  the  lung  on  opening  the  chest  after  death.  True,  the  lung  is  not 
nHluced  in  size  in  asthma.  It  is  increased  on  account  of  its  emphyse- 
matous state.  But  this  is  no  argument  against  contraction  of  rlie 
bronchial  tubes.  Contraction  of  the  bronchi  woulil  not  nnluce  the 
size  of  the  lungs.  The  whole  lung  must  contract  to  have  this  elftx^t. 
In  asthma  it  is  not  a  (|Ucstion  of  contraction  of  the  lung,  but  of 
tubes  inside  the  lung,  which  thus  pn^vcnts  the  escape  of  air.  FcU"  it 
is  exjiiration  rather  than  inspiration  that  is  iuterfercH.1  with,  hindered, 
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and  jirolonjjod.  Four  or  five  .seconds  of  time  are  often  consumed  in 
expri'ssinor^  with  every  strain,  the  air  from  the  cliest,  while  inspiration 
is  ett'eeted  in  one  or  two  seconds.  There  is  no  [)ause  at  all  between 
the  two. 

Lebert,  writing  in  187."),  is  not  willing  td  admit  that  all  phenomena 
of  asthma  can  be  exi)lained  by  contraction  of  the  l)ronehial  tubes.  The 
<liIatation  of  the  air-cells,  for  instance,  is  not  to  be  accounted  for  in  this 
way.  In  capillary  bronchitis  the  tubes  are  blocked,  the  obstruction  is 
often  profound,  the  dyspnoea  may  be  terrible,  yet  there  is  no,  or  but 
slight,  dilatation  of  the  air-cells,  and  no,  or  but  slight,  immobility  of 
the  lower  thorax.  It  is  necessary  to  invoke  the  action  of  the  diaphragm, 
as  well  as  of  other  muscles  of  respiration  besides  those  of  the  tubes,  to 
properly  explain  an  asthmatic  paroxysm. 

Weber  in  1872  expressed  the  belief  that  other  factors  must  coincide 
with  the  bronchial  spasm  to  produce  asthma.  Chief  among  them  is  a 
sudden  dilatation  of  the  blood-vessels,  with  tumefaction  and  rapid 
exudation.  Such  a  dilatation  occurs  in  the  experience  of  every  one  in 
acute  nasal  catarrh,  often  in  hay  fever,  and  leads  to  stenosis  or  actual 
occlusion.  Riegel  thinks  that  this  view  is  supported  by  the  experi- 
ments of  Lov^n,  who  demonstrated  a  reflex  vascular  turgescence  in 
the  domain  of  irritated  sensitive  nerves,  and  Storck  supports  this  view 
by  the  demonstration  with  the  laryngoscope  of  acute  hypersemia  and 
tumefaction  during-  the  attack  in  the  whole  course  of  the  trachea  and 
bronchi  as  far  as  may  be  seen. 

Whatever  doubt  still  hung  about  the  contraction  of  the  bronchial 
tubes  themselves  would  seem  to  have  been  finally  dissipated  by 
Lazarus  (1891),  who  devised  an  ingenious  apparatus  wherewith  he 
could,  with  the  aid  of  curare  and  tracheotomy,  experiment  upon  ani- 
mals in  life,  and  whereby  he  produced  the  characteristic  dyspnoea  of 
the  disease  by  irritation  of  the  vagus  nerve. 

Leyden  in  1872  built  a  pier  in  the  support  of  the  bronchial-contrac- 
tion theory,  or  a  least  contributed  a  solid  block  to  differential  diagnosis, 
in  the  discovery  in  the  sputum  of  certain  crystals,  angular,  elongated 
octahedrals,  Avhich  might  be  supposed  to  be  the  active  irritative  cause 
of  the  attack.  These  crystals  are  found  in  grayish  masses  in  the 
sputum,  varying  greatly  in  size,  colorless  or  of  a  bluish  tint,  sur- 
rounded by  masses  of  epithelium,  and  imbedded  often  in  certain 
peculiar  structures  known  as  spirals.  Some  of  them  are  distinctly 
visible  with  the  simplest  lenses,  but  they  vary  so  much  in  size  as  to 
be  manifest,  some  of  them,  only  with  higher  powers,  as  with  a  Hartnack 
No.  8.  These  crvstals  are  insoluble  in  cold  water,  alcohol,  ether,  and 
chloroform,  but  are  easily  soluble  in  alkalies,  mineral  acids,  warm  water, 
ammonia,  and  acetic  acid  ;  which  plainly  allies  them  to  mucine,  a  form 
of  which  Salkowski  declares  them  to  be.     They  are  identical  with  the 
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crystals  discovftred  by  Charcot  in  semen,  which  Klemperer  has  shown 
to  he  a  pliOHphate  of  diaethylenrliamin,  and  by  Neumann  in  the  blood 
and  marrow  of  rases  of  leukarnia.  They  are  mr^st  abundant  during 
and  after  the  attack  of  asthma,  Frif;flreich  and  Z*;nker  found  them 
also  in  the  fibrinous  plugs  of  bronchitis,  and  Bizzozero  and  Von  Jak.'^jh 
saw  them  in  bronchial  catarrh  without  asthma.  They  have  been  observ-efi 
also  as  ctiriosities  in  the  fser«s  in  cases  of  anchylr^storniasis,  MoHt  inter- 
esting is  the  fact  that  Lewy  found  them  in  nasal  fK^lypi,  but  more 
especially  in  the  pale  grayish  gelatinous  masses  in  patients  not  affected 
with  asthma.  He  could  not  find  them  in  the  hyperplastic  tissues  or 
tumors  encountered  in  certain  cases  of  asthma. 

Fro.  3o. 


Charcot's  Asthma  Crystals  (after  Riejfelj. 

Leyden  in  the  same  year  marlf;  the  discovery  in  the  sputum  of 
asthmatic  patients  of  the  certain  })e,f:uliar  spiral  stnir-turcs  alludffl  to 
above,  which  Cursclimann  later  more  fully  df«cribed  and  advanced  as 
ch  a  rafter  istic  of  bronchial  asthma.  These  spirals,  the  sfwalled  Cursch- 
mann  spirals,  exist  also  in  the  grayish  ma.-s<'S  found  in  the  sputum,  f»ftfn 
in  Cf)nnection,  as  statf;fl,  with  the  Charcot- Leyden  ery.>^tals  in  ni<»st  fre- 
fjuent  abimdance  at  the  l-)f!ginning  of  an  attack  and  in  shar|),  acute 
rasf!S,  They  may  be  recognizerl  even  with  the  nakerl  eye  in  thrir 
largest  size,  but  are  better  dcfinerl  with  the  mieroscrtjK'  <if  low  pow«T 
as  elongater]  spiral  fibres  grouped  about  a  serif«  of  central  and  more 
opfin  fibres,  which  present  the  apparanre  of  a  reritral  raiial.  They 
exhibit,  ac/;urding  to  V'ierordt,  the  finest  forms  of  bronrhjal  pnKJuet.s, 
and  hence  corresfjond  probably  to  catarrh  *)f'  thf  smalh-st  bronrhial 
tubes  (bronehiolitis  exudativa).  They  are  not  exflusively  prfs^nt  in 
asthma,   but    hav«'   b'<ri    r'tn.irl-'ij   ai.s«(    in   croupous    pucunionia  anri 
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tuUoivulosis.  Thost^  spirals  also  n>pivsont  forms  o(  '\\\<y\s<i\u\\  imions, 
Tlu'v  jir»',  liko  tlu'  orvstals.  ]>r<Hluils.  not  i"iuist>si,  of  a  jKvuliar  bixmclujil 
catarrh. 


■>r*. 


■'« 
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It  lias  Ihvii  ri'inarkril  that  tht'  >jMrals  oxi>t  in  irivatest  abuiuiaiuv  at 
thi>  ho<:iMiiin>:  ot'  thi'  aitai'k.  \\\w\\  {\w  i-rvstals  may  Ih»  entirely  absent 
t«>  pn>sont  tluMusolvos  in  iiivator  al>unilan«.v  later  in  the  history  of  the 
(lisoaso.  IuiKhhI.  erystals  have  Uvn  nuulo  to  tlovolop  tliiwtJy  t"i\>nt  or 
in  tin*  >pirals  in  >piitmn  prottxtiHl  tor  several  ilays  t'i\Mn  evaporation. 
From  the  taet  that  hoth  t'ry>tal>  aiul  spirals  have  Uvn  tonnil  in  other 
atftH'tions,  they  eannot  he  reir:u^KHl  as  pathotrnomonie  eviilenee  of 
asthma,  hnt  theiv  is  no  ilonlu  o\'  the  snpivme  valne  oi  these  strnetnres 
in  ilirterential  iliairnosis  :  tor  in  any  ease  o(  tlyspna^i  the  existeniv  of 
either  erystals  or  spirals  in  the  spntnm  sjvaks  emphatioally  for  bi\>n- 
ehial  asthma,  lu  veaUnl  a.-^  they  are  by  a  olaiuv  niuler  the  tuiert^sieope, 
search  for  tluMn  in  a  ilonbftnl  ease  >honM  not  be  neiiK\'tt\l. 

FiirtluM*  rorrolvn'ative  eviilemv  is  inrnislunl  bv  tvll-elements  in  tiie 
sjxitiim.  MiiiiiT  ikinon>tr:UtHl  in  the  spntnm  o(  astluna  lutmeriMis 
larije  lyniphoitl  bodies  with  paK^yellow  pi«rn\ent-u.i-:»nnles.  whieh  slioweii 
athnity  or  avidity  tor  eosin.  an  acid  aniline  dvt^ — the  tH>sinophile  it^Us 
of  Khrlicli.  Lcwy  tbund  thcM-  >amc  ixlls  in  nas^il  pt>lypi,  eispeeially  in 
the  LTclatinous  masses  with  bin  little  u,laiul-strnetniv. 

Asthma  has  luvn  rtHliic^nl  to  two  varietit^ — idiojvnhie  and  svmptiv 
nnttie,  or  primarv  and  -ccondarN .  Hut  it  is  donbtt'nl  if  fluav  l>e  sneh  a 
thini;  as  iiliopathic.  essential  asthma.  Every  year  narivws  mot^  and 
more  the  mnnher  t»<"  idiopathic  cases,  with  the  «bst\>verv  of  some  rtinse, 
immediate  or  rt'ini>te.  t(>  aiivuiut  tor  the  attack  of  the  disease.  These 
causes  may  be  i^rossly  ilividtnl  intt>  mi\'hanical.  chcmii':)!,  and  ivflex, 
whereby  many  cases  may  tall  under  moiv  than  one  hcatl.  Thus,  among 
the  intvhauical  causes  u\ay  be  eiteii  gi>itre,  the  so-ealleil  thymic  asthma, 
aneurism,  trauma.  tbreii;:n  bodies,  dusts  (|vdlen.  etc.,  ijrinder's  asthma), 
rickets,  disease  of  the  vertebrie  (Pott's  disease),  disease  of  tJ»e  hi^rt 
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(cardiac  asthma),  and  certain  diseases  of  tlie  lungs,  more  especially 
bronchitis  and  tuberculosis.  Under  the  chemical  or  toxic  causes  are 
renal,  gastric,  saturnine,  mercurial,  and  malarial  asthma  and  the  asthma 
produced  by  odors,  also  cases  of  arthritic  and  tuberculous  asthma. 
Under  the  reflex  causes  are  gastric,  cardiac,  sexual  (especially  uterine), 
intestinal  (verminous),  traumatic,  and  na.sal  asthmas.  Finally,  a  small 
category  of  cases  is  to  be  attributed  to  psychic  causes  or  ideas — hyster- 
ical asthma.  ]\Iost  of  these  cases,  it  is  plain  to  see,  are  cases  of  dyspnoea 
rather  than  asthma. 

The  exact  method  by  which  asthma  is  produced  by  any  of  these 
causes  remains  as  yet  unknown.  It  is  assumed  that  there  is  some 
irritation  in  the  centre,  in  the  course  of,  or  at  the  peripher>'  of,  the 
vagus,  which  excites  the  muscular  tissue  to  contraction,  so  that  the 
existence  of  an  idiopathic  form  in  our  day  implies  a  concealed  cause. 
It  is  better  to  assume  a  cryptogenic  than  an  idiopathic  origin  in  all  cases, 
if  only  because  one  stimulates,  the  other  stifles,  inquiry.  While,  there- 
fore, it  may  be  doubted  whether  there  is  such  a  thing  as  an  asthma 
which  is  a  pure  neurosis — i.  e.  independent  of  an  outside  cause — it  may 
be  admitted  that  the  sensitiveness  of  the  nervous  system  difl'crs  in  dif- 
ferent people,  and  that  certain  individuals  are  more  liable  than  others 
to  attacks  of  asthma  from  the  same  cause.  In  other  words,  asthma 
implies  unstable  nerve-cells  of  easy  explosion,  and  takes  its  place  in 
nosology  by  the  side  of  epilepsy,  insanity,  migraine,  etc.,  with  which 
indeed  it  sometimes  alternates.  It  will  be  most  in  accord  with  modern 
medicine  to  look  for  the  cause  of  the  hyperiesthesia  of  the  vagus  in  irri- 
tations caused  by  micro-organisms — diplococci,  for  instance,  tubercle 
bacilli,  etc.  or  ptomaines, — rather  than  in  "  heredity." 

A  f(>w  other  etiological  ftictors  remain  to  be  considered.  First, 
heredity,  which  plays  a  very  insignificant  role  in  the  production  of 
asthma.  Riegel  observed  of  cases  in  which  asthma  was  transmittetl 
from  fiither  to  children  that  the  disease  occurred  in  these  cases  at  the 
same  age  as  in  the  parents,  and  disappeared  spontaneously  at  the  same 
age  as  in  the  parent.  It  has  been  known  to  skip  a  generation,  or,  bet- 
ter put,  to  rea]>]K>ar  in  grandchildren.  Age  jilavs  a  more  important 
role,  in  that,  according  to  the  statistics  of  Salter,  of  153  cases  one-fourth 
were  under  the  age  of  ten,  and  four-fifths  under  forty  years.  Sex, 
social  jiosition,  and  vocation  have  less  to  do  with  the  jiroduotion  of 
asflima.  The  disease  occurs  more  frequently  in  males  and  rather  more 
frequently  in  the  luxurious  upper  class,  but  it  is  bv  no  means  rare  among 
the  poor.  Teachers,  clergymen,  attorneys,  peoj)le  who  lead  stHlentary 
lives,  are  rather  more  frecpiently  alTecttHl. 

Since  Cullen  made  the  first  observation  oi'  the  devel(ij>ment  of  asthma 
in  an  apothecarv's  wife  whenever  ipecac  was  powdennl  in  the  shoj), 
similar  cases  have  been  reportetl  by  most  observers.     TIumv  is,  however. 
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an  cmllt'ss  variety  of  materials  whieli  may  evoke  asthma  in  a  patif-iit 
affected  with  the  asthmatic  tendency.  Thus  the  smell  of  a  sulphur 
match,  pitcii,  smoke,  hay,  tobacco,  the  rose,  lily,  and  other  flowers, 
coffee,  and  the  odors  of  the  kitchen,  odors  of  certain  animals — cats,  rats, 
dogs,  hoi'ses,  rabbits,  guinea-pigs,  chickens ;  the  odors  of  wild  animals, 
as  in  menageries, — precipitate  attacks.  Literature  is  full  of  curiosities 
in  this  regard.  The  proj)rietor  of  an  equestrian  establishment  suffered 
from  asthma  continuously  until  he  retired  from  business,  when  the 
disease  ceased,  to  return,  however,  whenever  he  returned  to  his  horses. 
Fagge  speaks  of  the  case  of  a  lady  who  was  affected  whenever  she  came 
into  a  room  in  which  was  a  cat,  no  matter  where  the  animal  was  hid- 
den. Ramadge  tells  the  story  of  an  employe  in  the  East  India  Com- 
pany who  had  to  give  up  a  lucrative  appointment  because  the  smell  of 
tea  developed  an  attack  of  asthma.  Austin  Flint  was  unable  to  sleep 
on  a  feather  pillow.  In  one  case  the  odor  of  roses  brought  on  an 
attack,  and  so  sensitive  was  this  lady  as  to  suffer  a  seizure  on  one 
occasion,  though  the  rose  which  was  held  before  her  was  ariificial. 

The  frequency  with  which  an  explosion  of  asthma  has  occurred  in 
consequence  of  real  odors  should  have  sooner  led  to  the  investigation 
of  the  nasal  cavitv  for  sensitive  areas.  Voltolini  long;  ajjo  matle  the 
observation  that  asthma  may  be  produced  by  a  polypus  in  the  nose.  In 
one  of  his  cases  removal  of  the  polypus  relieved  the  asthma,  which 
returned  with  the  recurrence  of  the  groA\'th,  to  disappear  again  with  its 
extirpation.  These  observations  have  been  abundantly  confirmed  by 
observers,  many  in  our  own  land — first  by  Hsenisch,  and  more  lately 
by  Hack,  Roe,  Harrison  Allen,  and  Bosworth ;  so  that  at  the  present 
time  the  tendency  is  to  exaggerate  the  importance  of  the  naso- 
pharyngeal genesis  of  asthma  or  to  consider  that  the  disease  results 
exclusively  from  this  cause.  According-  to  Schmieg-elow,  asthma  has 
a  nasal  origin  in  30  per  cent,  of  cases — i.  e.  polypus  22,  rhinitis  8. 

Errors,  more  especially  excesses,  in  diet  frequently  excite  an  explo- 
sion of  asthma.  Attacks  limited  to  certain  days  of  the  week  can  gen- 
erally be  traced  to  this  cause.  The  peptic  asthma  of  the  old  writers 
were  reflected  indigestions,  better  explained  in  our  day  by  gastric  dis- 
tensions and  interferences  with  the  circulation. 

Colds  account  for  the  many  cases  associated  Avith  bronchitis.  These 
are  the  cases  in  Avhich  attacks  occur  after  every  exposure.  It  is  need- 
less to  say  that  the  cold  was  caught  in  the  majority  of  cases  in  the 
crowded,  badly-ventilated  room  before  the  exposure  of  the  return 
journey.  Regarding  the  relations  of  tuberculosis  and  asthma,  there 
is  a  note  later  on. 

Locality  is  a  factor  of  etiology  which  cannot  be  overlooked.  It 
has  long  been  remarked — and  the  point  was  especially  emphasized  by 
Salter — that  some  patients  who  live  in  the  country  get  absolute  exemp- 
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tion  from  attacks  during  a  stay  in  tlu;  city.  The  ininuinity  seems  to  be 
more  assnred  or  ai)sohitc  as  the  air  of  tlie  city  is  vitiated  by  soot,  and 
more  especially  by  fog.  London  excels  in  this  regard.  Thus  patients 
have  come  from  tlie  country  to  consult  physicians  in  London,  waiting 
for  the  development  of  an  attack  which  never  occurred,  and  have 
returned  home  in  the  belief  that  the  disease  was  cured,  to  be  attacketl 
on  the  night  of  tlieir  return.  And  many  patients  must  make  a  regular 
habit  of  visiting  t!ie  cities  at  stated  intervals  or  must  make  a  permanent 
change  of  residence. 

To  sum  up  with  regard  to  the  etiology  of  asthma,  it  may  be  stated 
that  the  disease  requires  three  factors  :  first,  bronchial  spasm ;  second, 
bronchial  catarrh,  which,  however,  may  be  entirely  absent  in  an  indi- 
vidual case;  third,  hyperesthesia  of  the  vagus  nerve,  which  must 
always  be  present,  and  which  constitutes  what  is  known  as  the  asth- 
matic tendency.  In  such  a  case  an  irritation  anywhere  at  the  periphery 
of  a  sensitive  nerve  may  be  reflected  to  the  vagus  to  produce  bronchial 
spasm.  A  not  infrequent  source  of  irritation  is  the  uppermost  portion 
of  the  respiratory  tract — to  wit,  the  nasal  mucous  membrane — and  it  is 
the  middle  and  lowest  portion  of  the  nasal  fossa,  that  about  the  turbi- 
nated bones,  that  the  relation  of  this  irritation  is  most  frequently 
observed.  Thus,  the  removal  of  polypi  from  the  inferior  meatus  has 
cured  a  case  of  asthma,  while  other  and  even  numerous  polypi  still 
remained  in  the  upper  nasal  passages.  Hyperplastic  mucous  tissue, 
adenoid  tissue,  hypersesthetic  areas,  bony  occlusions,  irritations,  or 
stenoses  of  any  kind  or  cause  in  this  portion  of  the  respiratory  tract, 
are  the  most  prone  to  produce  asthma.  It  is  undenial)ly  true  that  these 
conditions  may  exist  without  the  production  of  asthma.  It  is  equally 
true  that  some  one  of  these  conditions  can  be  found  in  a  large  number 
of  cases.  Irritations  about  the  larynx,  especially  of  the  interarytenoid 
folds,  are  much  less  frequent  causes.  Glasgow  made  an  interesting 
confirmatory  observation  of  such  cause  by  the  accidental  ajiplication 
of  a  concentrated  sohition  of  carbolic  acid  to  the  larynx  for  some 
local  affection,  when  the  asthma  from  which  the  individual  had 
suffered  severely  ft)r  years  disappeared,  never  to  return. 

True  asthma — that  is,  the  pure  nervous  asthma,  by  wiiich  is  meant 
asthma  without  discoverable  cause — is,  as  a  rule,  sufticiently  easily 
recognized.  The  age  of  the  individual,  the  time  of  its  ocx^urrencr 
— /.  e.  during  the  night — the  suddenness  of  its  onset,  the  intensity  of 
the  dyspnoea,  above  all  things  the  difficult  expiration,  the  sibilant 
and  sonorous  ronchi,  the  great  anxiety,  the  struggle,  the  ^'  Lufthu))- 
f/cr/'  with  the  gradual  cessation  to  complete  relief  and  the  fuv  interval, 
unmistakably  stamp  the  disease. 

The  diseases  wiiich  most  closely  simulate  asthma  are — first,  affections 
of  the  larynx,  spasm  of  the  larynx,  false  membrane,  and  oxlema  of  the 
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larynx,  t<>  wliicli  may  he  added  (radical  stenosis.  But  in  all  those  cases 
the  diHieulty  is  with  inspiration,  not  expiration.  Inspiration  is  a  long, 
powerful  stri<lulou.s  struggle  ;  ex|)iration  Follows  easily.  There  are  no 
Avheezing  sounds  in  the  chest.  The  (;ondition  is  often  recognized  with 
the  laryngoscope.  The  onset  of  laryngeal  affection  is  always  more  grad- 
ual ;  artificial  relief  is  never  so  ai)rnpt.  Spasmodic  contraction  of  the 
adductors  or  paralysis  of  the  abtluctors  shows  the  same  inspiratory 
dyspnoea.  Laryngismus  stridulus  is  closely  allied  to  asthma.  It  is 
also  a  neurosis  with  little  or  n(j  associated  catarrh.  Paralysis  of  the 
posterior  crico-arytenoid  muscles  is  easily  recognized  with  the  laryngo- 
scope. The  vocal  cords  are  found  approximated  or  separated  by  only 
a  narrow  chink.  CEdema  of  the  larynx  occurs  in  consequence  of  acute 
laryngitis,  or  of  disease  of  the  kidneys  or  lungs.  Tracheal  stenoses, 
unless  due  to  foreign  bodies,  where  the  history  is  plain,  are  caused 
by  neoplasms,  syphilitic  or  carcinomatous,  or  by  aneurisms  or  by 
goitre — conditions  readily  recognized  by  simple  inspection  or  by 
evidences   elsewhere    in    the   body. 

Certain  diseases  of  the  lungs,  more  especially  bronchitis  and  emphy- 
sema, resemble  asthma  in  the  fact  that  the  expiratory  dyspnoea  pre- 
dominates. It  is  often  difficult  to  distinguish  between  asthma  and 
emphysema  because  of  their  frequent  coexistence.  Asthma  produces 
emphysema,  yet  either  may  exist  without  the  other.  The  emphysema- 
tous patient  has  the  configuration  and  habitus  of  the  chronic  asthmatic. 
The  dyspnoea  is  more  or  less  continuous ;  it  is  aggravated  by  exercise, 
excitement,  emotions.  Its  exacerbations,  which  simulate  asthma,  attack 
the  patient  more  therefore  when  he  is  awake.  True  asthma  occurs  for 
the  most  part  in  sleep.  The  wheezing  sounds  are  not  so  abundant  in 
pure  emphysema  as  in  pure  asthma.  Crystals  and  spirals,  eosinophile 
cells,  rare  in  emphysema,  occur  as  a  rule  in  asthma.  Intermission  is 
the  rule  of  the  dyspnoea  in  asthma,  remission  in  emphysema. 

Bronchitis  distinguishes  itself  by  its  more  gradual,  never  sudden, 
onset — by  its  more  abundant  cough  and  expectoration,  which,  at  first 
mucous,  may  become  purulent — a  change  which  never  shows  itself 
in  asthma.  In  bronchitis  the  wheezing  sounds,  although  sometimes 
universal,  are  confined  more  especially  to  the  posterior  inferior  lobes 
of  the  lungs.  They  are  never  so  intense  as  in  asthma.  There  is  more 
or  less  fever — absent  in  asthma — in  acute  diffuse  bronchitis,  which 
form  alone  resembles  asthma. 

Dyspnoea  from  heart  disease  closely  simulates  asthma  at  times. 
Here  too,  however,  the  dyspnoea  is  more  strictly  dependent  upon 
exercise  or  cardiac  activity.  In  cardiac  dyspnoea  there  is  evidence 
of  heart  disease.  There  are  valvular  murmurs,  accentuations, 
hypertrophies,  irregularities  in  rhythm,  and  general  dropsies.  The 
<Hsease  does  not  set  in  suddenly  or  subside  suddenly.     There  is  not 
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the  same  wheezing  in  the  chest.  The  dyspncea  may  become  profound 
in  cardiac  disease,  more  especially  in  the  later  stages,  in  consequence  of 
oedema  of  the  lungs.  (Edema  of  the  lungs  does  not,  however,  show 
the  same  degree  or  the  same  kind  of  dyspnoea.  Respiration  in  it  is 
more  shallow  and  superficial.  It  is  not  so  much  a  question  of  obstruc- 
tion as  of  infiltration.  The  expectoration  is  more  profuse,  watery,  and 
is  often  tinged  with  l)l()()d. 

Spasm  of  the  diaphragm  shows  quite  a  different  picture.  There  is 
a  sudden  abrupt  inspiration,  often  attended  with  hiccough  and  forcible 
fixation  for  a  few  seconds,  then  a  quick,  violent  expulsive  effort. 
Spasm  of  the  diaphragm  is  best  seen  in  tetanus. 

Intercostal  neuralgia,  which  restricts  the  action  of  the  respiratory 
muscles,  may  be  distinguished  by  its  painful  ])oints  and  by  its  pain  in 
general.  There  is  no  wheezing  cough,  no  expectoration.  Embolism 
of  some  of  the  branches  of  the  pulmonary  artery  sometimes  resembles 
asthma.  Embolus  is  found  in  connection  with  heart  disease.  Respi- 
ration becomes  suddenly  irregular.  There  are  intense  anxiety,  often 
expectoration  of  blood,  profound  dyspnoea,  which  differs  from  asthma 
in  affecting  both  inspiration  and  ex])iration,  marke<^l  prostration,  and 
not  infrecpiently  sudden  death.  Often  there  is  evidence  of  embolus 
elsewhere. 

Asthma  having  been  recognized  and  differentiated  from  dyspnoea 
caused  by  affections  of  the  larynx,  lungs,  or  heart,  the  question  presents 
itself:  What  is  the  form  of  asthma,  primary  or  secondary?  This 
question  is  by  no  means  easily  answered  ;  it  involves  often  an  exam- 
inaticm  of  all  the  organs  of  the  body,  especially  of  the  avenues  of 
respiration,  disease  or  irritation  of  which  might  by  reflex  process  excite 
the  vagus  nerve ;  and  it  is  only  when  such  disease  is  excluded  that  we 
are  justified  in  considering  the  case  as  primary  asthma. 

Treatment. 

The  treatment  of  asthma  resolves  itself  into  two  problems :  to  cure 
or  cut  short  the  attack  and  to  prevent  its  recurrence  ;  in  other  words,  to 
treat  the  paroxysms,  and  to  treat  the  patient  in  the  intervals  betwtvn 
the  paroxysms. 

The  patient  should  be  placed  first  in  a  comfortable  position,  \\  hich, 
indeed,  he  himself  usually  seeks.  There  should  be  allowed  the  same 
latitude  of  dispositit>n  of  the  body  in  the  paroxysm  of  asthma  as  in 
the  pains  of  parturition.  Tight  clothing  should  be  looseninl,  free 
ventilation  secured,  officious  ministrations  avoidinl.  To  sit  up  in  IhhI 
with  the  elbows  upon  the  knees  elevates  the  shoulders  from  the  chest 
and  gives  additional  points  of  support  to  the  extraordinary  muscles  of 
respiration.  This  ])osture  is  usually  taken  at  once,  ^faiiy  ]\ttients  get 
this  relief  sitting  in  a  chair  with  the  elbows  supported  upon  its  arms  ; 
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others  kneel  with  the  elbows  upon  the  ehair  or  side  of  the  bed,  or  seize 
the  framework  of  the  bed,  or  stand  with  the  hands  jrrasping  the  mantel 
or  the  elevated  sash  of  the  window.  Individnals  have  found  some 
eomfort  by  supporting  the  shoulders  on  short  crutches  by  the  side  of  a 
chair,  and  various  apparatus  has  been  devised,  arm-chairs  with  special 
supports  or  head-bands  and  shoulder-supports  swung  from  the  ceiling — 
different  postures  for  different  individuals. 

Should  the  attack  be  clearly  due  to  indigestion,  stomachic  or  intes- 
tinal, the  quickest  means  of  relief  is  by  an  emetic  or  an  enema.  A 
cardiac  or  a  renal  asthma  is  often  quickest  relieved  by  a  hot  bath. 
Offensive  odors,  animals,  ffowers,  feathers,  drugs,  should  be  removed  at 
once,  or  the  patient  may  be  removed  from  their  vicinity.  The  mere 
lighting  up  of  a  dark  room  at  night  sufiice<l  to  relieve  Trousseau. 

As  a  sort  of  routine  practice,  inhalations  are  used  by  the  patient 
himself  at  the  onset  of  the  signs,  and  the  treatment  may  begin  with 
mention  of  them. 

The  fumes  of  saltpetre  have  been  used  for  fifty  years,  and  probably 
no  single  remedy  has  so  wide  a  range  of  utility.  It  is,  as  Salter 
remarked,  always  a  matter  of  surprise  to  learn  that  an  individual  has 
not  tried  this  drug.  Often  it  fails  from  improper  use.  The  patient 
may  make  the  solution  himself,  or  buy  it  prepared,  alone  {chartce  po- 
tassii  nitratis)  or  with  other  drugs.  Ordinary  blotting-paper,  not  too 
thin  or  too  thick,  is  dipped  in  a  warm  saturated  solution  of  saltpetre, 
dried,  cut  in  squares  or  strips,  and  ignited,  the  patient  breathing  the 
fumes  as  they  arise.  The  room  should  be  small — a  closet  with  a 
partly-opened  door,  a  seat  under  an  umbrella,  or  a  tent  of  bed-clothes 
over  a  chair — ^to  substitute  the  curtains  of  the  old  four-posters,  which 
we  now  rarely  see.  It  may  be  inhaled  in  anv  desired  strength  from 
under  a  funnel.  If  it  is  to  act  at  all,  it  acts  quickly,  usually  exciting 
some  cough  at  first;  breathing  becoming  easier  in  a  few  minutes. 
Patients  use  it  also  as  a  preventive,  inhaling  the  fumes  for  a  few  min- 
utes before  retiring  or  just  after  retiring,  or  they  leave  the  strips  in  easy 
reach  to  be  ignited  with  the  first  manifestation  of  symptoms.  There 
are  patients  who  rather  prefer  not  to  go  to  betl  at  all  than  to  have  to 
dispense  with  the  fumes  of  nitre.  It  should  be  used  at  the  very  begin- 
ning of  the  attack.  Sometimes  it  gives  but  partial  relief;  sometimes 
it  succeeds  at  first  and  fails  later ;  sometimes  it  fails  utterly.  Xitrate 
of  potassium  parts  with  oxygen  readily,  and  it  is  believed  that  its 
virtue  in  asthma  is  due  to  the  nitrite  which  is  left.  The  older  prac- 
titioners use  it  also  freely  internally  in  doses  of  20  grains,  with  20  or 
30  grains  of  the  carbonate  of  potassium,  in  a  tumbler  of  water  three  or 
four  times  a  day. 

Stramonium  is  a  still  older  remedy,  having  been  introduced  from 
India  in  1802.     The  stramonium  most  in  use  in  our  country  is  the 
Vol.  II.— :U 
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leaves  of  the  common  Jamestown  weed  dried  and  ignited,  or  preferaljly 
rolled  in  the  form  of  a  cigarette.  Stramonium  may  reach  case^  in 
which  nitre  fails.  The  converse  is  more  frequently  true.  Stramonium 
is  a  more  dantrcrous  remedv.  The  danger  is  obviated  bv  a  cessation 
with  the  first  confusion  of  sight  or  intellect.  Both  nitre  and  stra- 
monium sometimes  fail  completely.  They  are  more  likely  to  succeefl 
in  toxic  or  j)urely  bronchial  cases,  and  fail  in  every  way  in  nasal  or 
uaso-pharyngeal  cases. 

Coniine,  hyoscyamine,  and  hyoscine  are  remedies  which  have  been 
used  as  substitutes  for  stramonium,  but  they  succeed  only  in  the  most 
€xceptional  cases  and  in  the  face  of  greater  dangers.  ^lore  may  be 
claimed  for  atropine.  Belladonna  was  the  favored  remedy  of  Trousseau, 
who  recommended  that  it  be  used  for  a  long  time  with  Occasional  inter- 
missions. Lenhossek,  llarlcy,  Salter,  each  advocate  it  strongly.  Its 
best  effects  are  obtained  when  used  in  a  grain-to-the-ounce  solution, 
beginning  with  from  2  to  5  drops,  and  pusiied  gradually  to  tolerance. 
It  should  be  given  at  bed-time,  to  anticipate  the  onset  of  the  disease 
in  the  early  morning. 

The  remedy  which  has  the  most  sovereign  control  over  the 
greatest  number  of  cases  is  morphine  subcutaneously.  Morphine 
rarely  fails  to  abort  an  attack  of  asthma.  It  should  be  given  in 
doses  of  from  ^  to  ^  grain.  Some  of  its  evils  may  be  counter- 
acted by  admixture  with  ^oo  ^^  tto  gi"ii»  of  atropine.  Morphine 
would  be  used  universally  were  it  not  for  its  unpleasant  after-effects. 
It  nauseates  some  patients,  and  disturbs  the  digestion  of  nearly  all 
patients.  It  produces  discomfort  for  the  whole  of  the  following  day. 
Most  patients  prefer  rather  to  suffer  an  attack  of  asthma  during  the 
night  than  to  endure  the  discon)fbrts  of  morphine  and  disqualification 
for  work  for  the  whole  of  the  following  day.  Then,  too,  morphine  has 
the  disadvantage  that  it  soon  begets  tolerance.  The  dose  must  be 
gradually  increased.  There  are  authors  who  maintain  that  it  is  better 
to  suffer  the  evils  of  morphine  than  the  damage  which  iirotracteil 
paroxysms  of  asthma  produce.  There  are  individuals  who  learn  to 
use  the  remedy  only  in  the  worst  attacks,  and  thus  arc  not  i)bliged  to 
increase  the  dose.  Stevenson  in  five  years  never  increased  the  initial 
dose  over  -^  grain,  witii  uniform  success.  It  is  not  good  practice  to 
resort  regularly  to  niorjiiiine  :  morphine  is  to  be  used  as  a  dernier 
ressort. 

Next  to  !norj>hine — in  the  estimation  of  many  praetitionors,  far 
above  it — stands  chloral,  which  oflcn,  indeed,  "acts  like  a  charm." 
Chkn-al  is  given  in  large  doses,  15  to  40  grains  largely  diluted,  at 
once,  rather  than  in  small  doses  tVe(|uentlv  rcj)cat<'d.  It  acts  quickly, 
relaxes  the  sj^asm,  and  gives  the  indescril)able  relief  of  a  full  breath 
in  the  course  of  five  or  ten  niinutes.     No  remcilv  has  receivtxl  higher 
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praise;  lU)  rt'inedy  is  more  satisflictory  in  most  cases;  no  remedy  fails 
so  ntterly  in  many  others,  for  when  it  liiils  it  a<;<rnivates  the  ease.  It 
acts  best  in  those  eases  which  seem  to  l)c  nioi'c  strictly  i(li(»j)athic.  It 
acts  worst  in  heart  disease,  where  it  is  even  (hnii;('rous.  It  is  certainly 
not  good  practice  to  resort  indiscriminately  to  chloral.  The  dru<i;  does 
not  deserve  the  praise  lavished  upon  it  a  decade  ago.  It  tails  short  if" 
only  because  it  fails  to  address  the  cause.  It  leaves  the  nervous  system 
weaker  than  before.  Yet  both  morphine  and  i-hloral  are  indispensable 
in, certain  cases.     The  practitioner  nuist  decide  for  the  individual  case. 

It  is  tlu>  experience  of  the  Avriter  that  his  most  intelligent  patients 
refrain  from  or  decline  the  use  of  either  chloral  or  morphine.  If  they 
can  get  relief  from  no  other  agent,  they  will,  as  a  rule,  endure  the  ills 
thev  have,  convinced  of  relief  by  nature  in  time. 

To  most  patients  relief,  sometimes  absolute,  more  frequently  partial, 
but  relief  enough  for  sleep,  is  furnished  by  the  use  of  some  one  of  the 
antijnretics — antipyrine,  antifebrin,  phenaeetin,  or  quinine.  For  an 
adult  there  is  usually  required,  at  a  dose,  of  antipyrine  10  grains,  of 
antifebrin  5  grains,  of  phenaeetin  15  grains,  of  quinine  10  grains;  and 
one  such  dose  at  bed-time  or  at  the  beginning  of  the  attack  will,  as 
stated,  usually  suffice  at  least  to  modify  the  attack. 

Chloroform  acts  more  quickly  than  chloral,  and  there  is  no  case 
that  will  resist  inhalations  of  the  drug.  Unfortunately,  the  good 
effects  of  chloroform  do  not  persist.  The  symptoms  return  after  the 
cessation  of  its  use.  Sometimes,  however,  a  few^  wdiiffs  of  chloroform 
permanently  cut  short  an  attack.  It  is  astonishing  with  what  impunity 
chloroform  may  be  inhaled  in  asthma  when  administered  by  skilful 
hands.  It  does  not  seem  to  have  the  same  contraindications  as  in 
other  affections.  Chloroform  can  be  used  in  asthma  with  the  same 
impunity  as  in  parturition,  probably  from  the  same  cause.  Chloro- 
form is  dangerous  when  patients  use  it  themselves,  and  fatal  accidents 
have  often  occurred  in  this  way.  Where  patients  are  compelled  to 
use  it  themselves,  four  or  five  drops  should  be  let  fall  upon  and 
inhaled  from  a  handkerchief.  Other  anaesthetics  of  equal  or  nearly 
equal  value  are  ether,  iodide  and  bromide  of  ethyl,  the  nitrite  of 
amyl,  and  pyridin.  All  these  remedies  are  to  be  inhaled  in  the  same 
way  from  a  handkerchief,  except  that  pyridin  is  better  administered 
by  being  poured — a  dozen  drops — upon  a  hot  ])late  and  inhaled  in 
a  small  room  or  closet.  The  author  has  read  and  heard  of  many 
striking  and  marvellous  accounts  of  the  value  of  pyridin,  but  has 
never  seen  it  succeed  in  a  single  case.  It  may  be  said  of  all  these 
succedanea  that  they  are  of  value  only  in  the  milder  cases,  and  that 
they  will  fail  entirely  in  the  majority  of  cases.  And  it  may  be  said  of 
chloroform  that,  while  it  may  be  inhaled  in  small  quantities  without 
danger,  it  becomes  so  dangerous  in  large  quantities,  often  in  sufficient 
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quantity,  and  of  such  temporary  value  in  all  quantities,  as  practically  to 
exclude  its  use. 

In  the  case  of  fatty  heart,  where  there  is  decided  contraindication 
to  chloral,  paraldehyde  has  been  used  as  a  substitute,  best  administered 
with  the  tincture  of  orange-peel. 

The  fumes  of  sulphur  and  of  arsenic  have  been  used  from  the  days 
of  Fracastorius,  and  may  be  tried  in  desperation  after  all  other  reme- 
dies have  failed.  Of  the  powerful  modern  remedies  used  to  abort  an 
attack,  may  be  mentioned  nitro-glycerin  subcutaneously,  1  to  3  drops 
in  a  syringeful  of  water;  strychnine,  -^  grain;  atropine,  yto"  S^^^^> 
both  subcutaneously.     Occasional  cases  yield  to  exceptional  drugs. 

Tobacco  is  a  drug  that  has  no  superior  in  persons  who  are  not 
accustomed  to  its  use.  The  profound  nausea  that  is  caused  by  the 
smoking  of  tobacco  stops  asthma  like  the  wave  of  a  magician's  wand  ; 
and  this  may  be  said  of  any  agent  that  has  the  same  effect,  as  of  anti- 
mony and  lobelia.  Nausea  is  the  enemy  of  asthma  as  of  any  other 
s})asm.  Unfortunately,  the  remedy  cannot  be  used  by  most  males 
because  of  tolerance,  and  by  most  other  people  because  of  the  extreme 
suffering  which  intense  nausea  means.  There  are  many  individuals, 
however,  who  have  learned  to  smoke  to  protect  themselves  against 
asthma,  who  have  remained  free  from  the  attacks  so  long  as  they  have 
used  tobacco.  But  it  is  true  of  the  majority  of  cases  that  the  asthma 
will  assert  itself  so  soon  as  tolerance  is  established.  Most  patients 
prefer  the  distress  of  severe  asthma  to  intense  nausea,  and  are  driven 
to  the  use  of  emetics — ipecac  by  preference — only  because  experience 
has  taught  them  the  futility  of  everything  else. 

Of  all  the  agents  which  suddenly  control  asthma,  none  is  so  effective 
as  a  profound  mental  emotion.  Whether  pleasurable  or  painful,  the 
effect  is  the  same;  but  the  emotion  nuist  be  intense.  It  must  be  in  the 
nature  of  a  shock.  A  sudden  surprise,  excessive  joy,  grief,  fright,  a 
cry  of  fire,  may  cut  short  an  attack  at  once.  Knight  tells  the  story  of 
an  asthmatic  who  was  relieved  at  once  in  playing  cards  so  soon  as  the 
stakes  grew  high. 

The  truth  is,  that  the  use  of  antispasmodics  and  aufesthetics  is 
justified  only  in  intensely  acute  cases,  as  those  are  wont  to  be  which 
occur  at  long  intervals,  or  in  prolonged  cases  which  continue  severe. 
Milder  cases,  average  cases,  will  content  themselves  with  saltpetre- 
pa})er,  a  stramonium  cigarette,  a  dose  of  antipyrine  or  quinine,  a  single 
dose  of  Dover's  powder — at  most  a  light  emetic  dose  of  ipecac,  lolx^lia, 
or  apomorphine — awaiting  the  relief  which  may  lie  ex]iectcd  of  the 
trcatnuMit  of  the  cause. 

The  success  of  the  treatment  of  the  interval,  the  prevention  of  the 
recurrence  of  attacks,  depends  upon  the  ability  to  discover  and  remove 
the  cause.     In  a  certain  ])ercentage  of  cases  the  cause  may  be  discovereil 
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in  tlio  noso,  and  roniovod  hy  the  nsc  of  astrin<::onts,  oniollients,  boric- 
acid  ointments,  more  especially  caustics,  chromic  acid,  above  all,  the 
galvano-cautery,  the  extir[)ation  of  polypi,  the  reduction  of  hyperj)lastic 
tissue,  the  destruction  of  sensitive  areas  as  localized  often  by  10  to  15 
per  cent,  solutions  of  cocaine.  All  these  methods  have  been  ibllowed  by 
results  as  satisfactory  as  could  be  desired  ;  this,  too,  in  cases  where  other 
treatment  has  been  tried  for  years.  Adenoid  growths  in  the  naso- 
pharynx, att'ections  of  the  tonsils,  cicatrices,  ulcers,  various  affections 
of  the  pharynx,  more  rarely  of  the  larynx,  trachea,  and  bronchi,  have 
all  served  as  excitants  of  the  ex})l()sions  of  asthma.  Tuberculosis  in 
its  earliest  or  least  advanced  stage  is,  in  the  opinion  of  the  writer,  an 
occasional  cause  of  the  so-called  pure  asthma. 

Ducros  recommended  as  a  specific  the  ap])lication  of  ammonia  to 
the  pharynx — a  treatment  which  is  applicable  to  only  a  few  individual 
cases.  Trousseau  used  inhalations  of  ammonia  with  benefit  in  some 
cases.     Dieulafov  j)aints  the  throat  or  sprays  it  with  cocaine,  1  :  20. 

The  remedy  which  enjoys  the  highest  repute  in  the  treatment  of 
asthma  in  general,  without  reference  to  discoverable  cause,  is  the  iodide 
of  sodium,  or,  ])referal)ly,  the  iodide  of  jwtassium,  in  gradually  increas- 
ing doses.  The  patient  may  begin  with  10  drops  of  the  ounce-to-ounce 
solution,  and  increase  it  to  intolerance  as  manifested  by  coryza,  with,  in 
most  cases,  the  most  beneficial  results.  Of  all  the  remedies  which  have 
been  used  in  asthma,  none  deserves  so  much  praise  as  the  iodides,  prob- 
ably because  they  address  a  hidden  cause,  which  may  be  enlarged  glands, 
cervical  or  bronchial,  irritating  the  vagus  nerve.  Every  practitioner 
may  recall  individuals  who  remain  free  of  attacks  of  asthma  so  long 
as  they  are  under  the  influence  of  an  iodide.  It  is  the  remedy 
which  is  to  be  tried  first  and  longest.  Large  doses  are  best  adminis- 
tered in  milk.  It  is  a  rare  case  of  pure  nervous  asthma,which  is  not  at 
least  benefited  by  the  iodide  of  potassium,  and  many  cases  are  actually 
cured  by  the  persistent  use  of  the  drug. 

Next  is  arsenic,  which  should  also  be  given  in  gradually  increasing 
doses  up  to  the  point  of  tolerance ;  then  reduced,  and  continued  in 
smaller  dosage  over  long  periods  of  time.  Arsenic  has  manifold  testi- 
mony as  to  its  virtue.  It  was  the  remedy  most  relied  upon  by  the  older 
practitioners. 

Quinine  is  of  signal  value  in  individual  cases.  It  is  best  adapted 
to  those  varieties  of  the  disease  which  show  some  periodicity  or  recur- 
rence. 

Leyden,  finding  that  the  crystals  discovered  in  the  sputum  of  asthma 
were  soluble  in  the  chloride  of  sodium  and  carbonate  of  sodium,  recom- 
mended the  inhalation  of  1  part  of  each  of  these  agents  in  100  parts 
of  water,  twice  daily  in  the  form  of  spray.  Fauth  says  that  the  car- 
bonate of  ammonium  liquefies  the  spirals.     He  finds  it  of  value,  there- 
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fore,  in  the  therapy  of  asthma.  Little  could  be  expected  from  the  use 
of  this  remedy  with  our  present  knowledge  of  the  relation  to  asthma 
of  these  structures. 

Strychnine  has  its  advocates  in  the  form  of  solution  itself  or  in  the 
tincture  of  nux  vomica  given  in  small  doses  for  weeks  or  months  con- 
tinuously.    It  has  been  followed  in  individual  cases  with  good  results. 

Salter  speaks  highly  of  the  use  of  alcohol  in  certain  cases.  It  must 
be  given  hot  and  strong  to  be  of  any  effect.  Saturation  with  the  bro- 
mides, as  in  the  treatment  of  epilepsy,  is  perhaps  the  most  efficacious 
treatment  in  aggravated  cases. 

It  has  already  been  intimated  that  many  patients  are  relieved  abso- 
lutely by  change  of  climate.  In  this  regard  also  asthma  has  its  freaks. 
Patients  in  the  country  are  relieved  by  going  to  the  city,  and  j^atients 
in  the  city  are  relieved  by  going  to  the  country  ;  patients  in  valleys  by 
mountain-air,  and  patients  in  the  mountains  by  descending  to  the  val- 
leys. A  moist,  humid  air  will  relieve  most  patients.  Asthmatics  are 
more  often  benefited  at  the  seaside  than  in  the  mountains.  So  capri- 
cious is  asthma  that  change  of  sleeping  apartment  from  the  ground 
floor  to  the  upper  story,  or  vice  versd,  may  have  the  same  preventive 
effect.  The  truth  is,  the  patient  must  find  his  own  climate,  must  some- 
times make  changes,  and  must  remain  as  long  as  he  may  in  the  climate 
which  is  best  for  him.  Florida,  Southern  California,  the  Bermudas, 
Nassau,  the  sea  or  its  coast,  and  the  inland  lakes,  are  })oints  of 
selection. 

Oxygen  and  compressed  air  are  other  resorts  in  the  treatment  of 
this  disease.  Patients  are  made  to  inhale  compressed  air  in  station- 
ary rooms  or  portable  apparatus  for  hours  at  a  time — sometimes  to 
effect  a  cure,  oftener  to  give  temporary  relief,  often  to  fail  entirely. 
As  a  general  rule,  it  is  best  to  inhale  compressed  air  and  exhale  into 
rarefied  air.  Those  cases  are  most  benefited  which  are  most  dependent 
upon  bronchial  catarrh.  Asthma  per  se  is  little  or  but  temporarily 
affected  by  pneumatic  therajn-. 

The  induced  current  of  electricity — electrodes  at  the  inner  border  of 
the  sterno-cleido  muscle,  and  sessions  of  from  ten  to  fifteen  mimites — 
has  met  with  renewed  advocacy  by  Schmitz,  and  has  prtiven  of  value 
in  exceptional  cases. 

No  attempt  Mill  be  made  here  to  enumerate  all  the  remeilies  which 
have  "  proven  of  benefit  "  or  "  acteil  like  a  charm  "  in  cases  of  asthma. 
Pure  asthma  is  too  seldom  accurately  isolatctl  from  organic  disease  to 
enable  us  to  define  the  action  of  drugs,  anil  sorcery  a|>plies  in  our  day 
to  so  few  cases  that,  aside  from  a  few  plain  princii>lcs,  we  are  reduced 
to  empiricism  in  the  treatment  of  the  disease.  The  aphorism  of  Bacon 
has  application  here  :  TV/r  acirc  est  per  causas  avire. 
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BRONCHITIS. 

General  Considerations. 

Definition. — InHiiimnation,  fur  the  most  part  infection,  of  the 
broncliial  tubes. 

Bronchitis  is  the  most  frequent  of  all  diseases.  It  constitutes 
three-tenths  of  all  internal  maladies.  It  affects  all  ages,  with  espe- 
cial predilection  for  both  ends  of  life.  It  increases  in  frequency  from 
the  equator  toward  the  poles.  It  is  recognized  in  forms  acute  and 
chronic,  circumscrilx'd  and  ditfuse,  ascending  and  descending,  with 
varieties  according  to  the  character  of  the  secretion  and  the  condition 
of  the  bronchial  wall  ;  but  the  division  which  has  chief  interest  is  into 
primarv  and  secondary,  the  so-called  idiopathic  and  symptomatic  forms. 

It  is  easy  to  understand  the  origin  of  cases  of  primary  bronchitis 
caused  by  the  action  of  irritating  or  irrespirable  gases  or  dusts.  Indi- 
viduals employed  in  factories  for  the  production  of  ammonia,  chlorine, 
iodine,  bromine,  or  strong  mineral  acids  show  occasional  attacks  of 
bronchitis  until  the  mucous  membranes  become  habituated  to  the  action 
of  these  agents.  So,  too,  it  is  easy  to  understand  bronchitis  or  tracheo- 
bronchitis which  results  from  the  inhalation  of  steam,  from  the  irrita- 
tion of  dust.  Thus,  engineers,  bakers,  millers,  stonemasons,  miners, 
brushmakers,  polishers,  housemaids  who  are  engaged  much  in  sweeping, 
furnish  another  contingent  of  cases  of  bronchitis.  But  the  vast  majority 
of  cases  of  primary  bronchitis  arise  independently  of  all  these  conditions, 
and  are  commonly  ascribed  to  the  process  of  taking  cold. 

Secondary  bronchitis  develops  in  consequence  more  especially  of  the 
infectious  diseases.  Bronchitis  belongs  to  measles,  to  small-pox,  and  to 
typhoid  fever,  and  constitutes  an  integral  symptom  of  these  diseases. 
Bronchitis  is  also  frequently  found  in  connection  with  diphtheria,  uni- 
versally in  connection  with  tuberculosis,  almost  universally,  at  least 
periodically,  in  association  with  emphysema.  There  is  also  moi^e  or 
less  bronchitis  in  pneumonia  and  pleurisy.  Inasmuch  as  bronchitis 
shows  itself  in  the  infections  in  the  first  part  of  the  malady,  it  is  fair 
to  assume  that  the  poison  of  the  disease  lodges  in  the  bronchial  tubes 
in  its  reception  into  the  body.  The  acute  exanthemata  are  believed  to 
arise  from  a  contaf/ium  vivuin,  and  bronchitis  is  the  first  expression 
of  the  irritation  of  micro-organisms,  as  a  diarrhoea  results  from  the 
action  of  intestinal  ])arasites. 

Secondary  or  symptomatic  bronchitis  occurs  also  in  connection  with 
mechanical  disturbances  of  the  circulation — that  is,  of  nutrition  of — the 
bronchial  mucous  membrane.  Bronchitis  belongs  to  the  later  stages 
of  heart  disease,  and  shows  itself  in  intensity  in  correspondence  with 
the    damage   done  to  the    heart.     Thus,   bronchitis   is    more   or    less 
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universal  in  tricuspid  insufficiency.  For  tlie  same  reason  bronchitis 
occurs  in  the  course  of  cirrhosis  of  the  liver  or  the  kidneys.  Ever}- 
form  of  kidney  disease  which  results  ultimately  in  heart  failure  is 
attended  with  bronchitis.  Bronchitis  may  arise  also  mec-hanically 
in  the  course  of  ascites  or  tumors  of  the  abdomen  of  rapid  course 
which  interfere  with  the  action  of  the  diaphragm. 

The  bronchitis  which  belongs  especially  t(j  the  chapter  of  bronchial 
catarrh  is  the  malady  which  begins  in  the  bronchial  tubes  and  which  is 
ascribed  to  taking  cold.  "  Catching  cold  "  is  really  only  a  synonym  for 
contracting  disease,  for  bronchitis  does  not  result  from  any  change  of 
temperature.  Individuals  plunge  heated  into  a  cold  bath  and  emerge 
without  bronchitis.  Bronchitis  is  rare  in  the  coldest  regions ;  it  is 
almost  unknown  in  the  Arctic  zone.  So  also  bronchitis  is  almost 
unknown  in  the  prairies,  in  the  open  sea,  at  the  tops  of  mountains — 
places  where  the  air  is  rare  and  cold,  not  because  the  air  is  cold 
or  rare,  but  because  it  is  more  pure.  Colds  are  caught  in  doors, 
not  out  of  doors.  It  is  safe  to  say  that  most  cases  of  bronchitis 
result  from  the  action  of  micro-organisms  of  very  great  variety. 
Thus,  it  is  known  that  typical  bronchitis  occurs  in  connection  with 
tuberculosis  and  pneumonia.  But  that  bronchitis  may  result  from  the 
action  of  micro-organisms  indirectly,  and  be  due  rather  to  tiieir  products 
than  their  presence,  is  shown  in  the  typical  bronchitis  of  typhoid  fever, 
which  is  caused  by  a  bacillus  that  is  never  found  in  the  bronchial  tubes. 
Individuals  who  live  in  the  outdoor  air  and  who  are  subject  to  the 
greatest  exposures,  the  most  marked  vicissitudes  of  weather,  seldom 
suffer  from  bronchitis.  Sailors  have  bronchitis  on  shore,  not  at  sea  ; 
soldiers  in  barrack-life ;  inhabitants  of  cities  rather  than  the  inhabit- 
ants of  the  country. 

Geigel  states  that  more  illegitimate  than  legitimate  children  suffer 
and  die  from  diseases  of  the  alimentary  canal,  but  that  more  legitimate 
children  die  of  diseases  of  the  respiratory  tract.  Illegitimate  children 
die  from  neglect,  bad  food,  and  legitimate  from  coddling  and  confint^ 
ment  to  the  house,  protection  from  every  exposure.  House-air  as  c<jn- 
taminated  by  closetl  windows,  ill-ventilated  compartments,  more  esjK>- 
cially  by  crowds  in  tenement-houses,  public  assembly-rooms,  concerts, 
theatres,  etc.,  schools  and  kindergartens,  court-houses  and  post-offices, 
]>ul)lic  buildings  where  men  congregate  and  where  the  products  of  men 
accumulate, — these  are  the  brtHxliug-places  of  bri>nchitis.  So  the  "  <.\>kl " 
which  is  manifest  on  return  from  the  theatre  or  the  ball-room,  if  not 
present  in  latent  form  before,  was  caught  in  the  room  anil  not  on  the 
way  home. 

One  of  the  most  valuable  acquisitions  of  our  day  in  i-eference  to 
bronchitis  is  the  frequency  with  which  it  is  causeil  by  or  is  the  mani- 
festation of  tubercidosis.     Manv  cast's  o^  tuberculosis  never  go  Ix-vond 
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the  stage  of  bronclnal  catarrh,  which  may  show  itself  in  exacerbations 
and  ivinissions,  the  real  nature  of  wliich  is  only  discijvered  by  an 
i^xamination  of  the  s|)iitinn.  Statistics,  such  as  are  lurnished  by 
wnlists  in  the  examination  of  the  eyes  of  children,  when  brought 
to  bear  upon  the  examination  of  the  sputum  of  the  seiiool-room  or 
of  the  workshop,  the  j)ublie  hall,  may  alone  show  how  widespread 
is  the  catarrhal  tubereidosis  which  is  now  known  in  most  cases  simply 
as  an  innocent  bronchial  catarrh. 

Acute  bronchitis  shows  but  few  morbid  changes,  however  diffuse  the 
disease  or  distressing  the  symptoms.  The  condition  fades,  to  leave 
no  trace.  The  morbid  anatomy  of  acute  bronchitis  is  best  studied  dur- 
ing life,  where  it  may  be  seen  in  the  beginning  of  the  bronchial  tree. 
It  has  been  abundantly  observed  that  the  same  hypenemia  and  swelling 
of  the  bronchial  mucous  membrane  extends  into  the  bifurcation  of  the 
bronchial  tubes  and  into  the  body  of  the  tubes  as  far  as  can  be  seen. 
It  is  seldom  possible  to  see  much  farther  than  the  bifurcation  of  the 
bronchial  tubes.  At  this  particular  part  the  signs  of  inflammation  are 
pronounced.  There  is  more  or  less  diffuse  redness,  distinct  swelling, 
■even  tenderness  to  pressure  from  the  outside,  which  pressure  will  at 
times  beget  an  exceedingly  irritating  prolonged  cough.  A  tough, 
tenacious  mucus  covers  the  surface.  In  more  chronic  cases  the  mucous 
membrane  is  more  distinctly  hypertrophied,  more  especially  discolored 
to  assume  a  slaty  hue.  Pigment  deposits  are  found  more  or  less 
abundantly  distributed  throughout  the  bronchial  mucous  membrane. 
Patches  of  atelectasis  occur  in  connection  with  the  emphysematous 
process  in  the  vicinity. 

Scarcely  any  disease  varies  more  in  intensity  than  bronchial  catarrh, 
from  the  lightest  grades  of  inflammation,  confined  to  the  mucous  mem- 
brane of  the  trachea  and  main  branches  of  the  bronchial  tree,  which 
hardly  show  any  symptoms  at  all,  at  least  in  adults,  to  more  or  less 
universal  involvement  of  the  finer  tubes,  with  more  or  less  complete 
occlusion,  and  hence  dyspnoea,  suffocation,  convulsions — the  picture  of 
capillary  bronchitis,  with  all  intervening  grades  of  intensity.  Thus, 
the  disease  presents  totally  different  aspects.  Inflammation  confined  to 
the  trachea  and  large  bronchi  furnishes,  as  a  rule,  in  adults,  but  few 
symptoms.  Constriction,  irritation,  a  sense  of  rawness,  more  espe- 
cially a  sense  of  tickling,  usually  relieved  by  a  sharp  cough,  which 
literally  scratches  the  mucous  membrane  in  this  region,  slight  expec- 
toration of  tough,  tenacious  mucus,  few  or  no  constitutional  symptoms, 
— this  is  the  picture  of  ordinary  bronchial  catarrh  as  seen  in  adults.  It 
does  not  in  any  way  incapacitate  the  individual  for  work  or,  as  a  rule, 
call  for  the  use  of  drugs.  In  childhood  and  advanced  life  the  picture 
may  be  quite  different,  even  though  the  disease  be  limited  to  this 
region.     The  narrower   calibre  of  the  tubes   in   childhood  produces 


538  BRONCHITIS. 

a  greater  degree  of  stenoisis,  and  the  niusoiilar  failures  of  .sene?«eence 
lead  to  the  accumulation  of  nuicus,  epithelial  deljris,  etc.,  which  may  l>e 
aspirated  into  the  deeper  parts  of  tlie  lungs,  to  lead  here  to  symptoms 
of  capillary  bronchitis  or  catarrhal  pneumonia.  In  childhood  in  these 
cases  the  cough  is  much  more  severe,  the  breathing  more  frequent,  the 
distress  from  insufficient  aeration  of  the  blood  more  apparent.  Duski- 
ness of  the  face,  cyanosis,  somnolence,  convulsions,  coma,  may  occur  in 
these  cases,  and  are  especially  wont  to  occur  where  the  individual  is 
already  debilitated  by  tuberculosis,  syphilis,  or  rickets.  The  symptoms 
assume  intensity  in  all  cases  as  the  disease  attacks  the  finer  bronchial 
tubes,  until  finally,  when  it  invades  the  finest  tubes,  the  so-called 
capillary  bronchitis,  the  ca.se  assumes  the  gravity  of  real  catarrhal  pneu- 
monia. In  fact,  the  diagnosis  between  these  diseases  is  wellnigh 
impossible. 

Capillary  bronchitis  is  recognized  by  the  frequency  of  breathing,  the 
respirations  increasing  to  from  40  to  80  in  a  minute,  by  the  increase  in  the 
fever,  which  shows  temperatures  ranging  from  102°  to  105°,  by  increase 
in  the  pulse-rate,  160  to  180,  in  correspondence  with  the  elevation  of 
temperature.  Notwithstanding  the  increased  frequency  of  breathing, 
dyspncpa  becomes  more  and  more  pronounced,  the  occlusion  of  the  bron- 
chial tubes  leads  to  atelectasis,  and  the  lung  can  now  no  longer  follow 
the  excursions  of  the  chest.  This  limitation  of  m(»vement  becomes 
apparent  with  every  act  of  inspiration.  The  su[)ra-  and  infra-clavicular 
fossae,  the  intercostal  spaces,  the  region  about  the  insertion  of  the  dia- 
phragm, and  the  whole  lower  zone  of  the  chest  retract,  and  sink  with 
every  act  of  ins[)iration.  It  is  thus  established  that  the  lungs  themselves,, 
blocked  in  their  bronchial  tubes,  remain  more  or  less  immobile.  The 
defective  expansion  is  shown  more  distinctly  in  defective  aeration  of  the 
blood.  Cyanosis,  which  reveals  itself  first  to  the  ]iractised  eye  about 
the  lips,  spreads  gradually  over  the  face  ;  the  finger-nails  assume  a 
bluish  tint.  In  the  course  of  a  few  hours  or  a  few  days  the  extrem- 
ities, then  the  whole  body,  become  more  or  less  distinctly  dusky  or 
blue.  The  anxiety  of  the  patient  becomes  intense.  Hereupon  ensues 
the  pitiable  struggle  for  air,  the  silent,  ])ain-infiic'ting  appeals  to  rela- 
tives for  relief.  As  the  cyanosis  increases  the  sensitiveness  of  the 
nervous  svstem  becomes  gradually  more  ol)t undid,  the  struggle  for  air 
is  less  pronounced,  the  condition  of  excitement  gives  place  to  apathy, 
and  there  is  at  this  time  an  apparent  but  illusory  imjirovement.  Con- 
vulsions ensue  at  anv  time  dui'ing  the  course  of  this  stage.  Comatose 
states,  sudden  heart  failures.  j)ut  a  merciful  end  to  the  scene. 

The  lighter  forms  of  bronchitis  show  no  physical  signs  on  inspec- 
tion. The  chest  movements  are  not  inhibited.  Tliei'e  is  nowhere  any 
consolidation.  The  air  still  finds  access  to  the  rci-esses  ot'  the  lung,  so 
that  auscultation  may  disclose  no  sign  of  the  disease.     This  is  especially 
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the  case  in  the  traclioo-hroiichitis  of  adults,  wliich  is  revealed  only  by 
subjective  signs,  antl  more  distinctly  by  the  laryngoscope,  when  the 
lining  of  the  membrane  of  the  trachea  may  be  seen  to  be  inflamed,  the 
disease  concentrating  itself  more  especially  at  the  point  of  bifurcation. 
Here,  however,  as  elsewhere,  the  tubes  may  be  silent  so  far  as  physical 
signs  are  concerned.  In  the  middle-sized  tubes  the  diagnosis  often 
rests  upon  the  phvsical  signs.  This  is  more  especially  true  of  the 
diiferential  dia<rnosis.  There  is  still  no  limitation  of  the  excursions  of 
the  chest.  The  chest-walls  still  rise  and  fall  to  the  same  degree  as  in 
the  normal  state.  IMensnration  shows  no  difference.  Xo  sign  is 
yielded  to  percussion.  Even  slight  lobular  consolidation,  more  especi- 
ally if  central,  may  escape  detection  by  percussion.  All  the  more  rich 
in  signs  is  auscultation.  As  a  result  of  thickening  of  the  walls  of  the 
tubes  an  obstacle  is  offered  to  the  entrance  of  air,  and  coarse  groaning, 
humming,  sonorous  ronchi  pervade  the  chest.  What  distinguishes  them 
as  belonging  to  this  disease  is  not  so  much  their  character  as  their  distri- 
bution. They  are  heard  not  only  below  the  clavicles,  but  over  the  whole 
of  the  anterior  surface  of  the  chest — in  the  lateral  regions  also,  poste- 
riorly behind  the  clavicles  and  below.  These  dry  rales  are  indicative  of 
the  stages  of  hypenemia  and  occlusion  by  the  swollen  mucous  membrane. 
They  give  place  in  the  course  of  twenty-four  to  forty-eight  hours  to 
moist  sounds  produced  by  the  exudation  of  fluid.  Every  variety  of 
moist  sounds  may  be  heard  in  the  chest,  from  the  coarse  mucous  rale  to 
the  finest  crepitation.  It  is  here,  again,  not  so  much  the  character  of 
the  sound  as  its  wide  distribution  which  is  characteristic  of  bronchitis. 
The  rales  are  symmetrical ;  they  occur  in  both  lungs  ;  they  are  confined 
to  no  particular  region  of  the  chest.  What,  again,  distinguishes  them 
is  the  fact  that  they  appear  and  disappear.  A  more  profoimd  inspi- 
ration or  expiration,  more  jxirticularly  a  sharp  cough,  may  change  the 
rales  from  moist  to  dry,  or  dissipate  them  altogether  for  a  time.  Then 
they  recur.  The  universality  of  the  rales,  their  fugacity,  their  change 
in  character,  disting-uish  bronchitis  from  diseases  which  mav  show  the 
same  signs  at  certain  periods  or  at  certain  places. 

Capillary  bronchitis  is  recognized  for  the   most   part   by  obvious 
signs.     The   frequency  of  breathing,  the  dyspnoea,  the  cyanosis,   the 
fever,  the  nervous  anxiety,  above  all  things  the  retraction_j)f_the  chest  (  ) 
on  inspiration,  distinguish  capillary  from  coarser  forms  of  bronchial  C<^ 
catarrh.     In   capillary  bronchitis,   which  runs  a   more  latent  course,    ^ 
there  is  usually  a  history  of  catarrh  which  comes   and  goes,  which 
seems  more  directlv  dependent  upon  the  Aveather,  which  is  present  in 
the  winter  to  disappear  in  the  spring,  or  whose  presence  or  absence  may 
be   determined    by  change   of  residence.       There    is    a    cough  which 
remains  unnoticed  because  of  its  long  continuance.     Old  men  have  a 
coughing  "spell"  in  the  morning  every  day  for  years,  and  then  are 


540  BRONCIUTIS. 

compelled  to  cough  little  or  not  at  all  during  the  rest  of  the  day. 
They  must  expectorate  the  mueu.s  which  has  accumulated  over-iiight. 
The  disease  is  more  or  less  continuously  present  in  these  cases,  but  is 
subject  to  exacerbations  and  remissions,  and  it  is  only  when  the  exacer- 
bation is  attended  by  marked  signs,  as  by  increased  fever,  more 
violence  of  cough,  pains  in  the  limbs  and  joints,  that  the  individual 
will  say  he  has  caught  a  fresh  cold,  and  attention  is  directed  to  th.e  dis- 
ease. Not  infrequently,  the  disease  is  recognized  by  the  conscientious 
physician,  who  makes  a  thorough  examination  of  the  body  in  the  hope 
of  discovering  somewhere  a  latent  cause  for  the  symptoms  of  pn»s- 
tration.  In  other  words,  a  capillary  bronchitis  in  general  has  the  same 
history  as  a  catarrhal  pneumonia.  There  may  be  in  cases  no  dyspncea, 
no  anxietv,  merely  an  increased  weakness,  which  confines  the  individual 
to  his  room,  to  his  chair,  to  his  bed,  and  of  which  the  cause  is  not 
apparent.  The  physician  ascertains  that  the  pulse  is  quick,  that  the 
skin  is  dry,  that  there  is  fever,  that  the  amount  of  urine  is  diminishe<l, 
its  specific  gravity  increased,  and  its  color  heightened,  and  he  more  (jr 
less  suddenly  comes  upon  the  bronchitis  in  the  course  of  his  examina- 
tion. The  chest  movements  are  fee])le;  respiration  is  more  or  less 
abdominal.  The  tape-line  reveals  not  more  than  an  inch  difference, 
if  that,  between  inspiration  and  expiration.  There  may  have  been 
made  a  diagnosis  of  general  del)ility  from  old  age.  Percussion  shows 
no  dulness  as  a  rule,  though  there  may  be  strips  of  dulness  along  the 
spinal  column — proof  that  the  disease  has  associated  unto  itself  a 
catarrhal  or  a  hy])ostatic  pneumonia. 

Auscultation  tells  the  story.  A  feeble,  muffled,  or  absent  vesicular 
rale,  sibilant  or  sonorous  ronchi,  scanty  tenacious  expectoration  tinged 
with  blood,  make  the  diagnosis.  We  look  for  the  disease  in  childhoixi 
in  connection  with  measles,  small-pox,  and  typhoid  fever.  It  is  not 
infrequently  a  sequel  of  diphtheria.  It  belongs  to  tuberculosis  in  all 
parts  of  its  course.  It  assumes  gravity  in  childhood  for  the  reason, 
as  stated,  that  the  tubes  arc  finer,  and  the  amount  of  swelling  that 
would  offer  no  appreciable  occlusion  in  the  adult  lung  produces  stenosis 
in  a  child's  lung.  Then  the  tubes  are  sliortt'r  in  a  child's  lung,  so  that 
diseased  particles  which  would  lodge  somewhere  along  the  surface  of 
the  big  tubes  of  the  adult  penetrate  to  the  recesses  of  the  child's  lung. 
Both  childhood  and  old  age  are  more  liable  to  bronchitis  from  the  fact 
that  the  power  of  expiration  and  expectoration  is  less  marked.  There 
is  not  the  same  resilience  in  the  lung-substance  itself',  and  there  is  not 
the  same  muscl(>-force  outside  the  lung;  so  that  in  both  these  cases 
infections  are  liable  to  be  introduced  by  aspiration  from  the  mouth, 
fi-(im  the  throat,  antl  from  tli(>  uj>j)cr  into  the  lower  lu'oiielii.  Muen- 
accumulated  in  the  mouth  and  throat,  nuicus  from  the  n.)se,  cjiithelial 
debris,  decomposing  food,  vomited  matter,  micro-organisms  tor  which 
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the  iiiontli  is  a  rescrv^)ir, — all  tliose  materials  may  be  aspirated  into  the 
recesses  of  the  liing;s  to  produce  iirst  a  i)r()nehial  catarrh,  later  even  a 
putrid  bronchitis  or  gangrene  of  the  lung  itself. 

Chronic  bronchitis  fre(|uently  occurs  as  a  result  of  the  acute  form 
of  the  disease,  especially  as  the  result  of  repeated  attacks  of  acute  bron- 
chial catarrh,  but  much  more  frequently  as  a  result  of  other  affections 
of  the  lungs.  Thus,  chronic  bronchitis  is  a  more  or  less  constant  com- 
panion of  emphysema,  tuberculosis,  and  chronic  pleurisy,  especially  in  its 
purulent  form,  empyema,  and  still  more  frequently  it  results  from  dis- 
eases of  other  organs  which  interfere  with  the  circulation  in  the  lungs. 
Thus,  heart  disease,  kidney  disease,  and  diseases  of  the  liver  are  attended 
at  some  time  or  other  in  their  course  by  bronchitis,  subacute  or  chronic. 

Chronic  bronchitis  distinguishes  itself  by  its  subacute  character,  not 
only  as  regards  duration,  but  intensity  of  symptoms.  Violent  symp- 
toms in  its  course  betoken  acute  complications  to  which  patients  affected 
with  chronic  bronchitis  are  especially  liable.  The  cough  is  not  so  fre- 
quent or  severe,  but  continues  over  a  longer  time.  Plxpectoration,  on 
the  other  hand,  may  be  much  more  abundant  and  different  in  many 
particulars.  Dyspnoea  is  not,  as  a  rule,  so  pronounced.  It  is  a  dis- 
ease, however,  which  is  by  no  means  a  triv^ial  affection.  It  may  be, 
and  often  is,  followed  by  complications  of  gravity.  Nearly  all  cases  of 
long  standing  show  some  emphysema.  The  chief  damage,  however,  is 
done  to  the  heart  as  a  result  of  lonu:;-continued  cough  and  strain.  There 
occui's  hypertrophy  of  the  right  ventricle,  which  in  time  must  result  in 
degeneration,  dilatation,  and  incompetency.  There  are  presented  then 
cyanosis,  oedema,  dyspnoea,  syncope  attendant  upon  heart  failure,  with, 
in  more  protracted  cases,  oliguria,  with  the  consequences  of  stasis  of  the 
kidney,  somnolence  or  insomnia,  headaches,  dropsies,  and  coma.  So, 
while,  as  a  rule,  chronic  bronchitis  is  not  a  disease  of  gravity  quoad 
vitam,  it  has  a  more  or  less  grav^e  prognosis  quoad  valetudinem,  and 
may  in  special  cases,  more  especially  cases  debilitated  by  other  disease, 
still  more  frequently  in  age,  be  attended  through  its  consequences  Avith 
fatal  results.  The  fact  is  continually  to  be  emphasized  that  chronic 
bronchitis  is  rarely  a  consequence  of  acute  bronchitis.  It  is  mostly  a 
secondary  malady  due  to  affections  of  other  organs. 

Bronchitis  is  often  divided  into  two  forms  according  to  the  abun- 
dance of  its  secretion.  Thus,  there  is  a  dry  bronchitis,  the  catarrhe  sec 
of  Laennec.  This  form  of  inflammation  attacks  more  especially  the 
finer  bronchial  tubes,  where  the  same  amount  of  swelling  produces 
marked  occlusion,  and  is  characterized  therefore  by  dyspnoea  which 
seems  out  of  proportion  to  the  physical  signs.  There  is  no  expectora- 
tion ;  there  is  sharp  dyspnoea,  more  pronounced  cyanosis,  anxiety,  ner- 
vous unrest,  and  distress.  This  form  of  bronchitis  is  found  frequently 
as  a  consequence,  or  in  the  course,  of  measles,  whooping  cough,  and 
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tuberculosis  ;  and,  because  developing  gradually,  is  discovered  more  or 
less  suddenly,  especially  in  cases  of  apathetic,  debilitated  aged  persons 
who  have  made  no  complaint  that  might  call  attention  to  the  lungs. 

On  the  other  hand,  there  is  a  form  of  bronchitis  which  is  attendwl 
by  such  profuse  expectoration  as  to  merit  the  name  bronchorrhcea.  The 
discharge  consists  of  thin,  watery,  frothy  matter  which  separates  itself 
into  layers.  Pints  or  quarts  of  this  fluid  may  l)e  discharged  in  twenty- 
four  hours.  On  rising  from  bed  there  is  usually  profuse  expectoration 
of  mucus  that  has  accumulated  over-night,  more  particularly  in  bron- 
chiectatic  cavities.  The  signs  are  not  so  distressing  in  this  disease. 
There  is  no  fever,  there  is  little  or  no  dyspnoea.  The  cough  is  not  so 
harassing,  because  it  is  less  continuous  and  more  paroxysmal,  and 
relief  follows  the  expectoration  of  a  quantity  of  fluid.  Patients  alfectetl 
with  bronchorrhoea  may  maintain  a  bien-etre  for  years ;  the  condition 
of  health,  howev^er,  in  many  cases  becomes  impaired  daily,  not  infre- 
(jucntly  because  of  associated,  if  not  causative,  tuberculosis.  A  partic- 
ular alteration  occurs  in  the  sputum  of  some  of  these  cases,  constitut- 
ing what  is  known  as  a  bronchitis  putnda  or  foetid  bronchitis.  Putrid 
bronchitis  seldom  occurs  as  a  primary  malady  or  in  pe(i})le  in  perfect 
health.  It  shows  itself  in  the  course  of  ordinary  bronchitis,  usually  in 
the  course  of  bronchitis  secondary  to  other  diseases.  The  patient  is 
more  or  less  suddenly  attacked  by  chilly  sensations,  followed  by  eleva- 
tion of  temperature,  and  then  in  the  course  of  a  day  the  discharge 
assumes  a  peculiar  and  offensive  odor,  a  kind  of  a  sweet,  rotten  odor, 
"that  of  the  mayfloweror  apple-blossom,"  said  Laycock,  "with  a  kind 
of  ai'vidre  gout  of  faeces."  The  matter  separates  itself  distinctly  into 
layers  on  standing,  the  upper  layer,  muco-purulent,  frothy,  with  masses 
of  more  or  less  solid  mucus  from  the  coarser  bronchi ;  the  middle,  a 
scanty  greenish  sero-albuminous  fluid  ;  and  the  lower,  more  or  less  dis- 
tinctly purulent  sediment,  yellowish-green,  the  sediment  consisting  in 
larire  decree  of  smaller  more  solid  caseous-lookintj  masses,  which 
Dittrich  has  shown  to  be  expressions  or  casts  of  the  finer  bronchi, 
"  Dittrich's  plugs" — masses  which  crumble  under  pressure  and  evolve 
that  unspeakably  offensive  odor  which  makes  the  patient  an  objwt  of 
disgust  to  himself  and  every  one  else.  One  such  jiatient  will  contam- 
inate the  air  of  a  ward  in  a  hospital,  of  a  large  room  in  a  factory,  or 
of  a  whole  house.  The  odor  may  be  reoognize<l  upon  opening  the 
front  door.  It  is  impossible  to  account  for  the  sudden  change  which 
occurs  in  the  sputum  in  these  cases.  It  is  easy  to  see  that  the  sputum 
abounds  with  micro-organisms,  fungi — Leyden  speaks  of  a  particular 
form  of  Icjjtothrix — all  the  bacteria  of  decompositi(^n,  fat-pro<lucts.  and 
crystals;  in  fact,  all  the  products  of  decomposition — sulj)Iunvtt(\l  hvdro- 
gen,  ammonia,  fatty  acids,  leucine,  tyrosine — may  Im.'  disi.'overeil  in  this 
sputum. 
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Tlic  (liscaso  is  found  in  association  at  times  with  tranjjiv'iio  of  the 
luiiiis,  which  makes  itself"  inaiiifest  by  the  same  offensive  odor,  lint 
Tranhe  has  shown  tliat  tiie  diseases  ai'e  different;  while  they  may 
coexist,  they  are  more  frecjuently   indej>endent. 

This  form  of  bronchitis  does  not  eease  suddenly  I's  it  lK'«j;an,  hut 
gradually  if  it  cease  at  all.  It  is  very  obstinate  to  treatment.  It 
shows  itself  in  exacerbations  and  remissions  for  months,  for  years, 
sometimes  for  life.  It  might  be  supposed  that  this  form  of  bronchitis 
re.HuJtetl  from  the  aspiration  of  products  of  decomposition  from  the 
mouth  and  throat  into  the  lungs.  Such  an  assertion  may  not  be  dis- 
proved, but  it  is  a  curious  fact  that  individuals  who  work  most  with 
decomposing  products,  as  tanners,  scavengers,  rag-pickers,  show  no 
predisposition  to  it.     It  is,  fortunately,  the  rarest  form  of  bronchitis. 

A  peculiar  variety  of  bronchitis  is  offered  in  the  so-called  fibrinous 
bronchitis,  or  bronchial  croup.  This  affection  develops  in  consequence 
of  tracheal  croup  or  croupous  pneumonia  only  as  a  very  great  excep- 
tion. As  a  rule,  the  disease  is  secondary,  and  occurs  in  the  course  of 
other  affections  of  the  lungs,  chiefly  in  consequence  of  ordinary  bron- 
chial catarrh.  The  cause  of  this  peculiar  transformation  is  entirely 
unknown.  The  individual  will  have  been,  as  a  rule,  in  the  enjoyment 
of  his  usual  health,  or  that  degree  of  it  wdiich  belongs  to  ordinary 
bronchitis,  when  he  is  seized  suddenly  with  chills  or  chilly  sensa- 
tions, to  be  followed  by  fever  and  symptoms  of  great  distress  on  the 
part  of  the  organs  of  respiration.  That  is,  there  is  more  or  less 
<lyspncfia,  great  constriction,  profound  anxiety  and  feeling  of  impend- 
ing suffocation,  which  indeed  threatens  and  at  times  actually  occurs. 
There  is  during  the  whole  of  the  attack  a  most  violent,  harassing 
cough,  which  is  attended  in  some  of  its  explosive  efforts  with  the 
discharge  of  casts  of  the  bronchial  tree.  These  casts  alone  establish 
the  diagnosis.  They  may  be  recognized  often  with  the  naked  eye  as 
grayish-white  masses  of  flesh-colored  substances  tinged  with  extra v- 
asated  blood.  They  may  be  more  readily  distinguished,  and  are  often 
only  recognized  at  all,  after  immersion  in  water,  when  the  branching 
of  the  bronchial  cast  is  shown.  They  are  thus  distinctly  casts  of  the 
bronchial  tubes,  and  consist  in  the  smaller  tubes  of  solid  masses  of 
fibrin  which  have  undergone  hyaline  transformation,  enclosing  a  large 
number  of  white  blood-corpuscles  with  a  few  red.  The  smaller  casts 
are  solid ;  the  larger,  hollow  and  composed  of  concentric  layers. 

The  sudden  development  of  the  disease  with  acute  manifestations 
afler  chill  and  fever  has  led  to  the  belief  that  fibrinous  bronchitis  is 
an  acute  infection,  and  analogy  would  place  it  in  the  same  category 
with  diphtheritic  croup  and  croupous  pneumonia,  of  whose  infectious 
character  there  is  now  no  doubt. 

The  disease  by  no  means  always  occurs  in  this  acute  form,  though 
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much  more  freqnontly  acute.  The  chronic  form  occurs  also  in  the 
course  of  ordinary  bronchitis,  as  a  rule,  but  is  distinguished  by  the 
milder  character  of  the  symptoms.  It  runs  a  course  for  the  most 
part  without  fever,  and  is  a  malady  (lonsisting  rather  of  exacerbations 
and  remissions  than  of  a  continuous  course.  It  is  distinguished  in  its 
exacerbations  by  the  same  signs  of  distress  as  in  the  acute  form,  and  is 
absolutely  recognized  only  by  the  expectoration  of  casts  of  the  bronchial 
tubes.  Both  forms  occur  especially  in  the  young,  between  the  ages  of 
fifteen  and  thirty  years,  with  exceptions,  however,  in  the  extremes  of 
life.  Kisch,  for  instance,  reports  the  case  of  an  individual  aged  sixty- 
six  years  who  suffered  from  repeated  attacks  of  fibrinous  bronchitis, 
and  who  expectorated  at  times,  over  a  period  of  twenty-five  years, 
masses  which  looked  like  coral  collections.  Intervals  of  weeks  or 
months,  and  sometimes  even  of  years,  with  freedom  from  symptoms 
distinguish  some  of  these  cases  of  fibrinous  bronchitis.  Bugge,  who 
collected  the  statistics  of  90  cases  with  special  reference  to  cause, 
found  that  the  great  majority  followed  in  the  course  of  chronic 
bronchitis  and  phthisis. 

The  acute  form  of  the  disease  has  a  very  grave  prognosis,  inasmuch 
as  25  to  50  per  cent,  succumb  within  fourteen  days.  The  mortality 
in  chronic  fibrinous  bronchitis  ranges  about  12  per  cent.  Chronie 
fibrinous  bronchitis  distinguishes  itself  not  so  much  by  the  intensity 
of  its  symptoms  and  its  mortality  as  by  its  complications.  Emphy- 
sema, atelectasis,  and  catarrhal  pneumonia  ensue  in  a  certain  number 
of  cases. 

The  character  of  the  casts  frequently  locates  the  ati'ection.  Casts 
from  the  upper  portion  of  the  lungs  subdivide  more  rapidly  as  the 
bronchial  tubes  of  this  part  of  the  lung  rapidly  grow  shorter.  Ordi- 
narily, bronchial  casts  are  in  their  thickest  portions  about  the  size  of 
goose-quills,  and  subdivide  gradually  to  the  size  of  threads.  The 
cause  of  this  peculiar  transformation  of  the  secretion  of  the  bronchial 
tubes  remains  involved  in  obscurity,  and,  as  Kisch  declares,  the  treat- 
ment, like  the  etiology,  is  as  yet  unexplored  territory. 

The  last  variety  of  bronchitis  is  that  pathological  alteration  in  the 
walls  of  the  bronchial  tubes  which  permits  their  dilatation  to  constitute 
what  is  known  as  hronchiedasis.  This  condition  was  not  known  until 
the  time  of  Laennec,  for  the  reas(»n,  as  he  states,  that  dilatations  o'i 
smaller  tubes  were  considered  as  normal  tubes  of  larger  size,  and  great 
dilatations  of  larger  tubes  were  lookeil  upon  as  vomica^  or  cavities  of 
phthisis.  A  closer  insj>ection  of  the  dilatcnl  tubes  rt'adily  distinguishes 
them  from  normal  tubes  by  their  size  at  the  pcn-iphery,  inasnuich  a< 
normal  tubes  grow  smaller  gradually  ;  tubes  patliologie;illy  dil;i:ed  ter- 
minate abruptly.  I^ronehieetasis  occurs  more  fre(|Ut'ntly  in  the  upj>er 
anterior  })ortions  of  the  bronchial  triv,  and  I'oncerns  chieHy  a  few  tuln^s 
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of  the  third  and  fourth  order.  Tubes  of  the  first  order  are  never 
aifected  iu  this  way.  Tlie  disease  is  never  primary,  but  occurs  always 
in  connection  with  other  maladies,  chiefly  with  h)ng-standing  chronic 
bronchitis,  catarrhal  pneumonia,  and,  more  especially,  tuberculosis. 
Corrigan  in'  1<S.j8  furnished  the  most  satisfactory  explanation  of  the 
development  of  most  cases  in  liis  description  of  the  fibroid  condensa- 
tions that  occur  in  the  lung,  which  were  subsequently  called  interstitial 
pneumonias,  later  fibroid  phthisis,  and  which  we  now  consider  to  be 
relics  in  all  cases  of  tuberculosis.  The  contraction  of  this  hyperplastic 
mass  of  connective  tissue,  as  in  the  process  of  cicatrization  elsew'here, 
mechanically  drags  upon  the  tubes  to  force  the  deformity  ;  and  this 
deformity  is  aided  all  the  more  by  the  fact  that  the  bronchial  wall 
itself  suffers  from  lack  of  nutrition,  interruption  of  its  circulation, 
and  consequent  degeneration.  The  deformity  occurs  in  various  forms, 
the  uniform  enlargement  with  (.ylindrical  dilatation,  with  fusiform  or 
spindle-shaped  dilatation,  sacular  dilatation,  with  such  consecutive 
sacular  dilatations  as  to  constitute  the  beaded  appearance,  or  with  such 
separation  of  the  dilated  portions,  with  retention  of  their  contents  as 
to  form  cysts  in  the  lung — a  very  rare  condition. 

The  diagnosis  of  bronchiectasis  is  by  no  means  always  easy,  for  the 
clinical  picture  is  that  of  the  underlying  condition  of  chronic  bron- 
chitis or  tuberculosis.  There  are  therefore  all  the  signs  w^hich  belong 
to  chronic  bronchitis — cough,  expectoration,  interference  with  circula- 
tion, and  dyspnoea,  more  or  less  pronounced.  Somewhat  more  charac- 
teristic is  the  paroxysmal  character  of  the  cough  and  the  discharge  at 
intervals  of  large  quantities  of  pent-up  fluid.  These  mouthful  or 
more  copious  discharges,  however,  speak  for  bronchiectasis  by  no 
means  positively,  as  abundant  discharges,  paroxysmal  in  character, 
are  often  seen  in  simple  chronic  bronchitis,  and  more  especially  in 
tuberculosis ;  not  infrequently,  as  is  known,  the  discharge  from  an 
abscess  below  the  diaphragm,  as  from  the  liver,  takes  place  in 
this  way. 

Physical  signs  are  not  especially  marked.  The  chest  expands,  there 
is  no  percussion  dulness  except  in  the  presence  of  a  very  large  cavity. 
Auscultation  reveals  only  the  signs  that  belong  to  chronic  bronchitis  or 
tuberculosis.  The  differential  diagnosis  of  bronchiectasis  from  chronic 
bronchitis  rests  more  upon  the  discharge  of  large  quantities  of  fluid,  as 
a  rule  exceedingly  offensive  from  decomposition,  at  intervals.  These 
symptoms,  which  may  occur  as  episodes  in  the  course  of  bronchitis, 
belong  to  the  regular  course  of  bronchiectasis.  Tuberculosis  is 
distinguished  by  its  more  or  less  continuous  fever,  its  progressive 
emaciation,  haemoptysis,  night-sweats,  etc.,  and  more  particularly  by 
the  discovery  of  elastic  tissue  and  the  tubercle  bacillus.  Bronchiectasis 
has  no  definite  duration.     A  developed  deformity  cannot  be  cured. 
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The  treatment  is  that  of  the  underlying  condition  upon  the  state  or 
stage  of  which  the  prognosis  rests. 

Treatment. 

Acute  bronchitis  is  best  treated  \)\  rest  in  the  house,  preferably  in 
bed,  and  the  use  of  diaphoretics.  Thus,  an  acute  cold  may  be  often 
cut  short  by  10  grains  of  Dover's  powder  at  bed-time,  or  by  a  grain 
of  opium  in  any  other  form.  Diaphoresis  is  often  pleasantly  and  pro- 
fusely excited  simply  by  warm  drinks,  especially  if  preceded  or  fol- 
lowed by  a  warm  bath.  Common  green  or  black  tea  taken  hot  and  in 
quantity  is  a  diaphoretic  as  effective  as  any  of  the  nauseating  teas  or 
infusions  of  the  materia  medica. 

In  the  acute  bronchitis  of  childhood  the  warm  bath  plays  the  most 
important  role  if  given  three  or  four  times  in  the  course  of  twenty- 
four  hours.  It  is  nearly  always  followed  by  peaceful  sleep.  Should 
diaplioresis  fail,  the  treatment  becomes  purely  symptomatic. 

In  relief  of  the  cough  appeal  is  made  to  the  expectorants.  Chief 
among  the  expectorants  in  our  day  ranks  apomorphine.  A  good  pre- 
scription for  a  child  is — 

^.  Apomorphinfe  hydrochlorat.,  gr.  ss  to  gr.  j  ; 

I  Acid,  hydrochloric,  dilut.,  gtt.  x ; 

Syrupi,  fiss ; 

Aqua)  menthse  piperitse,  foi?^- — ^I- 

Sig.  A  half  to  one  tea-spoonful  every  two  hours. 

Apomorphine  is  a  very  soothing  expectorant  which  acts  like  an  ano- 
dyric,  and,  as  has  been  proved  by  experiment,  has  real  virtue  as  an 
expectorant.  In  bad  cases  of  cyanosis  and  dyspnoea  the  remedy  is  l>est 
used  subcutancously  in  doses  of  ^V  grain,  increasing  the  dose  if  nei\\<sary. 
Ipecac  in  wine  or  syrup  is  a  time-honored  remedy,  and,  especially 
in  the  form  of  the  compound  mixture,  has  a  wide  range  of  use.  1  grain 
of  tartar  emetic  dissolved  in  a  glass  of  cold  water,  of  which  a  tea- 
s])oonful  may  be  taken  every  hour,  is  an  old  and  useful  remeily. 
When  the  cough  becomes  more  severe,  and  especially  if  it  be  associate<l 
with  nuich  pain,  the  necessity  arises  for  the  use  of  morphine,  which  may 
be  inc'()rj)orato(l  with  the  apomorphine  in  the  prescription  above  citinl. 
Or  the  oj)ium  may  be  given  in  tincture,  simple  or  camphorateil  ;  under 
no  circumstances,  however,  should  morphine  be  given  to  children.  For 
an  adult  a  prescription  might  read — 

I^.  Mttrphina^  su]|)hatis,  gr.  j  ; 

Aquie  lauro-cerasi,  f^ij  ; 

A(iua\  q.  s.  ad   f.^ij. — M. 

Sig.  A  tea-spoonful  every  two,  three,  or  four  hours. 
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Tlic  same  rclicl",  without  risk,  may  bo  roarhod  in  cliihlreii  Uy  the 
siihstitiitioii  of  l)clla(l(»iiiia,  which  may  <^ivon  in  the  form  of  tincture  in 
a  (lose  of  1  (h-oj)  for  every  year  of  the  child's  age.  A  few  dry  cups 
applied  to  tiie  surface  of  the  chest  give  great  relief  from  pain  at  any 
age.  Wet  cups  succeed  when  dry  cups  fail.  Flying  sinapisms  often 
sutHce.  Where  pain  is  very  severe,  in  exceptional  cases,  especially  in 
childhood,  a  poultice  may  be  put  about  the  chest. 

For  fever  there  is  no  remedy  .so  good  as  cpiinine,  which  supports  the 
heart  while  it  attacks  the  fever.  Many  individuals  learn  to  cut  short 
a  cold  bv  a  single  dose  of  10  grains  of  quinine  fortified  with  a  drink  of 
hot  whiskey,  and  whiskey  or  brandy  is  always  a  safe  remedy  to  give  to 
a  child,  with  a  smaller  dose  of  quinine — not  over  5  grains.  Relief  from 
fever  is  also  given  by  the  other  antipyretics,  such  as  antipyrine,  which 
may  be  given  to  an  adult  in  the  dose  of  from  3  to  5  grains,  to  a  child  1 
to  2  grains ;  antifebrin  in  the  same  dose,  or  phenacetiu  in  double  the 
quantity.  Phenacetin  is  the  safest  remedy.  None  of  these  drugs  act  so 
well  in  childhood  as  the  warm  bath,  and  where  bronchitis  has  become 
capillary  and  dyspnoea  assumes  prominence  or  actual  cyanosis  has 
occurred,  no  remedy  ranks  in  value  with  the  hot  or  warm  bath  and 
cold  affusions  to  the  head  and  chest  while  in  the  bath.  Jucrgenscn 
has  shown  that  a  small  stream  of  cold  water  directed  to  the  nape  of 
the  neck  will  cause  deep  inhalations.  A  debilitated  child  will  require 
additional  stimulation  in  the  form  of  senega,  carbonate  of  ammonium, 
caffeine,  or  digitalis.  One  drop  of  the  tincture  of  digitalis  every  hour 
or  two  is  at  times  invaluable. 

The  treatment  of  chronic  bronchitis  varies  more  wdth  the  intensity 
than  with  the  character  or  form  of  the  disease.  It  is  usually  made  a 
very  long  chapter,  but  the  remedies  which  are  of  real  value  are  few. 
Prophylaxis  is  the  subject  which  merits  discussion  fii-st.  As  has  been 
remarked  already,  bronchitis  is  the  most  frequent  of  all  diseases, 
and  the  greatest  contino-cnt  of  cases  occurs  in  childhood.  When 
we  regard  the  manner  in  which  children  are  reared  in  closed  apart- 
ments, with  defective  ventilation,  too  warmly  clad,  for  the  most  part 
not  regularly  bathed,  in  the  ill-heated,  ill-ventilated  habitations  that 
constitute  what  is  known  as  the  house-climate,  it  cannot  be  won- 
dered at  that  bronchitis,  a  disease  wdiich  results  from  the  inhalation  of 
a  contaminated  atmosphere,  is  so  frequent.  AVe  have  also  to  regard 
here,  as  well  as  in  the  case  of  adults,  the  frequency  of  tuberculosis, 
which  has  bronchitis  as  its  forerunner  for  months  and  as  its  com- 
panion for  life.  Rickets  too  is  a  disease  which  belongs  to  child- 
hood, and  which  has  bronchitis  as  one  of  its  prominent  and  more 
or  less  constant  symptoms.  These  three  causes — vitiated  house-air, 
tuberculosis,  and  rickets — account  for  the  large  majority  of  cases  of 
bronchitis.     In  children  bronchitis  belongs,  therefore,  to  those  who 
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are  debilitated  or  diseased,  and  the  faetor  of  supreme  importance  in 
childhood  is  prophylaxis. 

It  is  needless  to  say  at  this  age  that  a  house  can  be  well  ventilated, 
that  sunlight  and  fresh  air  may  be  freely  admitted,  that  the  tempera- 
ture may  be  regulated,  that  the  house  may  be  kept  dry.  It  goes  also 
without  the  saying  that  children  affected  with  tuberculosis,  rickets,  and 
syphilis  must  be  treated  for  these  diseases.  Phosphorus,  iodine,  crea- 
sote,  cod-liver  oil,  iron,  quinine, — these  agents  belong  as  much  to  pro- 
phylaxis as  to  treatment.  Then  comes  the  cold  bath.  Weak  and 
debilitated  children  and  adults  are  best  inured  by  baths  which  should 
be  warm  at  first,  then  tepid,  cool,  and  even  cold,  with  brisk  friction  to 
the  skin  until  the  surface  is  brought  to  a  glow,  the  perfection  of  the 
reaction  being  the  indication  of  the  grade  of  temperature  for  the  next 
bath.  Fresh  air,  exercise,  a  shorter  stay  in  school,  a  better  ventilated 
school-room, — here  is  a  subject  wdiich  requires  a  chapter  of  itself.  The 
regulation  of  clothing,  the  avoidance  especially  of  heavy  underwear, 
of  mufflers  and  comforters  about  the  throat,  the  exposure  of  the  body 
until  it  becomes  hardened  like  the  face, — these  are  means  which  must 
be  adopted  gradually,  that  the  body  may  become  finally  inured  and, 
as  it  were,  insured  against  bronchitis.  A  subject  which  deserves  con- 
tinued emphasis  is  the  destruction  of  the  sputum,  which  so  often  con- 
ceals the  most  dangerous  parasites.  Old  men  are  best  protected  by 
avoiding  vicissitudes  of  temperature,  especially  as  connected  with 
moist  or  windy  days.  On  cold  wet  days  the  old  man  should 
remain  at  home  in  his  room — in  the  chimney-corner  if  not  in  becl. 
The  circulation  of  the  old  man  is  to  be  sustained  by  another  meal 
if  necessary,  later  in  the  night — by  wine,  brandy,  or  an  extra  cup  of 
coffee  or  tea.  Senile  bronchitis  may  be  avoided  also  by  change  of 
climate.  Individuals  whose  circumstances  will  permit  should  seek 
the  warm  moist  climates  of  Florida,  Southern  California,  the  Ber- 
mudas, Nassau,  or  the  dry  warm  climate  of  Central  Florida,  Georgia, 
Aiken,  Asheville,  and  the  Carolinas. 

Chronic  bronchitis  requires  more  continuous  treatment.  In  the  dry 
form  of  chronic  bronchial  catarrh  exudation  may  be  furtheretl  or  forced 
by  inhalations.  The  agent  of  most  value  in  these  inhalations  is  steam, 
and  it  is  best  generated  by  a  steam-atomizer.  Sinqile  atonii/ei*s  without 
heat  are  of  no  value.  The  steam  is  y-iven  some  additional  solvent 
powers  by  the  use  of  common  salt,  more  particularly  the  bicarbonate 
of  sodium  in  saturated  solution,  or  disinfectant  jiropertics  with  carbolic 
acid,  thymol,  or  boric  acid.  In  capillary  bronchitis  steam  is  a  ntxvssity. 
Where  the  discharge  is  excessive  in  bronchorrhoea  the  best  remeily  is 
turpentine,  which  should  be  given  in  the  form  of  capsules,  omtaining 
from  5  to  10  drops.  Capsules  of  turpentine  are  swallowi^l  without 
taste  with  milk,  or  5  to  10  drops  of  turpentine  may  be  droppe<.l  into 
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a  wine-glass  of  milk.  Finally,  turpentine  may  be  smoked  for  a  long 
time  in  a  pii)o.  Here,  Ikavovcm-,  ^here  may  be  evidences  of  idiosyn- 
crasy, such  as  slight  cerebral  disturbance  and  vertigo.  A  good  sul)- 
stitute  in  these  cases  or  in  any  case  is  terpin  hydrate,  which  may  also 
be  given  in  capsules,  5  to  10  drops,  or  in  pill,  1  or  2  grains,  three  or 
four  times  a  day.  The  balsams  of  Peru,  tolu,  copaiba,  and  sandal- 
wood have  virtue  in  individual  cases.  Cod-liver  oil  is  food  as  well 
as  medicine.  Many  cases  yield  only  to  the  prolonged  use  of  iodine, 
which  is  best  given,  in  the  form  of  the  iodide  of  potassium  or  sodium  j 
in  peppermint- water,  in  the  ounce-to-ounce  solution,  beginning  with  '  ^ 
from  10  to  20  drops  three  times  daily,  largely  diluted  with  milk.  Its 
action  is  best  suited  to  the  cases  complicated  with  asthma  or  dyspnoea. 
The  best  prescriptions  for  chronic  bronchitis  owe  their  virtue  chiefly  to 
the  iodine  they  contain. 

JPiitrid  bronchitis  requires  antiseptics,  which  may  be  inhaled  from 
the  atomizer,  as  suggested  above.  Terpin  hydrate  is  here  also  of  value 
internally.  A  most  excellent  remedy  recently  recommended  is  myrtol, 
which  should  be  taken  internally  in  doses  of  5  or  6  grains.  Myrtol^ 
acts  throuffh  the  blood ;  it  raav  also  be  inhaled.  It  lessens  the  exces- 
sive  quantities  of  sputum  in  putrid  bronchitis  and  bronchiectasis, 
diminishes  the  offensive  odor  or  destroys  it  altogether,  and  often  in 
the  course  of  a  few  days  puts  a  new  phase  upon  a  disease  which  has 
hitherto  assumed  alarming  gravity. 

Bronchiectasis  has  no  special  therapy.  Xo  drug  can  restore  tone  to 
or  contract  the  dilated  bronchial  walls.  The  treatment  is  the  same  as 
that  for  chronic  bronchitis,  and  more  especially  for  putrid  bronchitis, 
whereby  disinfectant  inhalations,  more  especially  of  terpin  hydrate, 
menthol,  and  myrtol,  play  important  parts.  As  has  been  intimated, 
the  diao-nosis  of  bronchiectasis  or  its  differentiation  from  cavities  in 
the  luno;  from  tuberculosis  is  bv  no  means  easv.  ^Moreover,  inasmuch 
as  these  cavities  are  scattered  throughout  the  lungs,  there  is  none  of 
that  hope  from  surgical  intervention  which  might  be  entertained  were 
the  affection  local. 

In  all  cases  of  chronic  bronchitis,  especially  where  chronic  organic 
changes  have  occurred  in  the  bronchial  walls,  such  as  excessive  hyper- 
trophies, atrophies,  decompositions  of  their  contents,  and  ectasias,  there 
is  necessity  for  support  with  alcohol.  Senega  and  serpentaria  are  con- 
sidered good  substitutes  for  squill,  ipecac,  and  antimony  in  the  debility 
of  age.  The  carbonate  of  ammonium,  best  given  in  milk,  is  a  remedy 
of  value  in  advanced  life  or  in  extremis.  The  Germans  have  an 
anisated  solution  of  ammonia  which  is  a  good  preparation.  Apo- 
morphine  is  safe,  quick,  and  pleasant.  A  remedy  which  is  of  signal 
virtue  in  the  chronic  bronchitis  of  the  aged,  in  the  capillary  bronchi- 
tis which  may  not  be  separated  from  catarrhal  pneumonia  at  either 
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end  of  life,  more  espceially  in  the  chronic  bronchitis  of  old  age  asso- 
ciated with  heart  failure  and  kidney  suppression,  is  nitro-glycerin,  of 
which  1  or  2  drops  of  a  1  per  cent,  solution  may  be  given  every  hour 
or  two,  or,  to  bridge  over  a  sudden  collapse,  subcutaneously  in  doses 
of  1  to  5  drops. 

To  sum  up  the  therapy  of  bronchitis,  the  best  remedy  in  the  treat- 
ment of  the  bronchitis  of  childhood  is  hydn^thcrapy  ;  the  best  remedy 
in  the  treatment  of  the  acute  bronchitis  of  maturity  is  diaphoresis ; 
for  chronic  bronchitis  the  discovery  and  treatment  of  its  cause,  whether 
tuberculosis,  emphysema,  heart  disease,  or  disease  of  the  kidney  ;  the 
best  remedy  for  senile  bronchitis  is  support  and  change  of  climate. 


WHOOPING  COUGH. 


General  CoNsroERATioNS. 

Whooping  cough  is  an  acute  infection  characterized  by  a  series  of 
breath-taking  coughs,  ap})arently  threatening  asj^hyxia,  followed  by  a 
long-di'awn,  audible  (whoop)  insjiiration. 

The  disease,  considered  first  as  a  gastric  condition,  next  as  a 
catarrhal  affection,  then  as  a  neurosis,  has  finally  taken  its  definite 
place  among  the  acute  infections.  Gerhardt  goes  so  far  as  to  remove 
it  altogether  from  the  category  of  lung  diseases  and  give  it  a  place 
between  meningitis  and  cholera.  Striimpell  discusses  it  along  with  mal- 
adies of  the  bronchi.  Fleischner  more  properly  puts  it  between  croup 
and  mumps.  Whooping  cough  is  certainly  an  infectious  disease,  because 
it  is  contagious  and  prevails  as  an  endemic  and  epidemic :  because 
also  of  the  absolute  immunity  which  one  attack  confers.  Rare  as  are 
second  attacks  of  scarlet  fever,  measles,  or  small-pox,  still  more  rare  are 
second  attacks  of  whooping  cough.  AVith  the  other  infections  it  attacks 
preferably  the  age  of  childhood.  Facts  which  have  been  taken  to  mil- 
itate against  the  views  of  its  infectious  nature  arc  the  absence  of  fever 
and   indefiniteness  of  duration. 

Whooping  cough  consists  in  essence  of  a  slight  catarrh  of  the  ujipcr 
respiratory  tract,  especially  of  the  larynx,  and  a  hcightcnod  rctlex  of 
the  vagus.  As  stated,  the  disease  is  contagious,  and  it  is  rare  tiiat  one 
child  only  in  a  house  is  atfected,  yet  there  are  ditVcrcnces  in  susccptibil- 
itv.  The  disease  occurs  by  preference  between  tlu'  ages  of' six  months  and 
six  vears.  Girls,  because  of  greattn-  confinement  to  the  house,  are  more 
frequently  affected.  Sucklings,  because  of  protection,  are  rarely  at- 
tacked, yet  cases  are  on  record  where  the  disease  has  occurred  in  infancy 
antl  in  advanced  life.  Susceptibility  diminishes  at  six  and  is  nearly 
annulled  at  ten  years.      \\\  the  exi'cptional  cases  in  which  the  disease 
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occurs  in  ;i(l\:iiicc(l  lilc  it  rim-  a  iiiilil  oi'  al)urtive  coiir.sc.  Measles, 
pregnaiK'v,  and  the  |HK'r|K'rium  predispose  to  pertussis.  The  contaf^ion 
is  conveyed  directly. 

The  ct)nta<;ious  |)rinciple  exi>ts  probaWly  in  the  sputum,  hardly  j)os- 
sibly  in  expired  air,  which  contains  no  sputum.  It  is  therefore  a  con- 
tdfjium  hahifuo.suiii.  The  <^reat  botanist  Ijiniueus  nearly  two  centuries 
ajjjo  expressed  the  belief  that  whooping  cough  was  due  to  a  conUiyium 
animatum,  which  he  thought  would  be  found  to  be  the  eggs  of  insects. 
The  princij)lc  is  thoroughly  accepted  in  oiu'  day.  The  cause  is  believed 
to  be  a  micro-organism,  which,  notwithstanding  the  claims  of  Ilallier, 
Letzerich,  and  Burger,  remains  still  undiscovered  and  unknown.  The 
contagious  princi])le  is  not  often  disseminated  without  direct  exposure 
to  the  disease.  Thus  very  slight  isolation  secures  exemption  from  the 
attack.  The  poison  has  no  great  tenacity  of  life.  Cases  in  which  the 
disease  has  been  conveyed  after  weeks  or  months  by  clothing,  curtains,  or 
other  fomites  so  common  in  measles,  and  more  especially  in  scarlet  fever, 
are  very  rare  in  whooping  cough.  The  disease  is  spread  by  direct  con- 
tact in  families,  and  more  ])articularly  in  kindergartens  and  schools, 
to  assume  endemic  proportions,  and  cease  only  when  the  material  is 
exhausted. 

Whooping  cough  occurs  with  especial  frequency,  as  stated,  during 
convalescence  from  measles.  The  disease  shows  itself  also  in  close 
relation  to  tuberculosis.  It  has  long  been  noticed  that  tuberculosis 
often  follows  close  upon  the  heels  of  whooping  cough.  It  is  impossible 
to  say  in  a  given  case  whether  the  whooping  cough  made  the  soil  fertile 
or  merely  aroused  the  latent  disease. 

The  name  is  derived  from  the  fact  that  the  cough  is  distinguished 
by  a  prolonged,  forcible,  and  audible  inspiration  through  a  spasmod- 
ically contracted  glottis.  But  many  cases  of  whooping  cough  exist  with- 
out this  characteristic  sound,  and  where  different  stages  of  the  affection 
may  be  recognized  the  sound  is  absent  during  the  whole  of  the  first  stage. 
The  cough  consists  of  a  series  of  short,  sharp  explosions,  spasmodic 
in  their  character ;  a  series  of  expiratory  efforts  without  interruption, 
until,  finally,  after  the  lapse  of  from  fifteen  to  sixty  seconds,  at  the 
point  of  exhaustion,  occurs  this  prolonged  audible  inspiration.  It  is  a 
series  of  explosive  coughs  in  quick  and  uninterrupted  sequence — the 
short  sudden  cough,  the  staccato  cough,  which  marks  a  case  of  whoop- 
ing cough. 

In  its  ordinary  course  the  disease  may  be  divided  into  three  stages  •, 
first,  the  catarrhal  stage,  which  often  commences  as  an  acute  infection 
of  the  mucosae,  coryza,  photophobia,  pharyngitis,  rhinitis,  and  fever,  but 
differs  in  no  other  way  from  ordinary  tracheal  or  bronchial  catarrh,  and 
is  recognized  as  whooping  cough  in  some  cases  only  by  the  fact  that 
the  disease  exists  in  more  marked   form   in  the  family,  and  that  the 
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catarrhal  attack  suffices  for  future  exemption.  It  may  be  added  also 
tliat  there  is  in  this  stage  less  hypersemia  and  swelling  of  the  larynx 
and  trachea  than  can  be  recognized,  as  a  rule,  in  bnjnchial  catarrh. 
This  common  cold,  so  called,  may  last  several  weeks  before  the  second 
stage — namely,  the  convulsive  stage — occurs. 

The  neurotic  element  now  assumes  prominence  ;  the  cough  becomes 
more  continuous,  severe,  harassing.  The  intervals  between  the  par- 
oxysms are  more  distinct.  Very  soon  the  cough  assumes  the  con- 
vulsive character  mentioned,  and  sooner  or  later  occurs  this  typical 
staccato  cough  with  the  long-drawn,  audible  inspiration.  The  case  is 
now  easily  recognized. 

In  these  attacks  the  seizure  is  very  sudden.  There  is  at  most  a 
sense  of  intense,  irritative  tickling  in  the  larynx,  which  leads  the  child 
from  its  former  experience  to  leave  its  play  and  run  to  its  parents  or 
grasp  a  chair  for  support.  In  the  expiratory  effort  the  breath  is  lost, 
the  face  becomes  dusky  and  cyanotic,  the  eyes  protrude,  the  vessels  throb 
in  the  neck ;  hsemorrhages  may  occur  fi'om  the  nose,  from  the  mouth. 
There  are  subconjunctival  haemorrhages  which  do  not  disappear  with 
the  subsidence  of  the  cough.  The  membrana  tympani  rupture  at 
times  and  free  blood  appears  at  the  external  meatus.  Ectatic  vessels 
burst  in  the  skin  of  the  face,  in  the  cheeks,  to  show — visible  at  a  dis- 
tance— subcutaneous  extravasated  blood.  Hfemorrhage  from  the  stomach 
or  intestine  or  from  the  kidneys  or  bladder  is  much  more  rare.  Ha}mor- 
rhage  into  the  brain,  which  does  sometimes  occur,  is  very  much  more 
rare.  The  stomach  is  subjected  to  so  much  compression  as  to  lead  to 
vomiting,  and  the  discharges  from  the  bladder  or  bowels,  especially  in 
young  or  debilitated  children,  may  occur  involuntarily. 

The  view  that  whooping  cough  depended  upon  catarrh  of  the  larynx 
and  bronchi  found  sujiport  in  the  investigations  of  Marcus,  Loeschner, 
and  Oppolzer.  Herff  more  especially  had  the  almost  incredible  fortitude 
to  study  the  condition  in  himself  Watching  his  op])ortunities  to  inves- 
tigate the  larynx  even  during  an  attack,  he  found  marked  hyperemia  of 
the  inter-arytenoid  folds,  the  under  surface  of  the  epiglottis,  with  mucous 
deposits  especially  on  the  posterior  laryngeal  wall.  He  maintaineil 
that  removal  of  these  deposits  jugulated  the  attack.  Rchn  in  his 
studies  found  the  posterior  wall  of  the  larynx  ]ierfectly  sound,  the 
anterior  wall  showing  the  most  change;  while  Rossbach  found  all 
parts  of  the  larynx  and  trachea  without  any  jiathological  alteration. 
So  that  whoojMug  cough  has  really  no  niorltid  anatomy  oxcej)t  in  its 
complications. 

It  is  a  very  erroneous  idea  to  consider  whooping  cough  as  a  trivial 
malady.  There  occurred  in  England  in  the  year  1877,  of  500,341 
deaths,  10,318  deaths  from  whoojiiug  cough.  In  New  York  in  the 
decade  from  18G6  to  1877,  where  40G2  deaths  occurred  from  typhoid 
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i'evcr,  tliero  were  40i)4  deaths  from  wlioopiiitr  ('cjujirh.  IIag('iil)a(jli  says 
that  wh(M)j)ini^  cough  had  iiioiv  victims  in  Basic  in  the  fifty  years  from 
1822  to  1872  than  any  disease  except  typhoid  fcvci-  and  diphtlieria. 
The  {i^eneral  mortality  is  estimated  at  3  to  5  per  cent.  It  has  reached 
as  high  as  48  per  cent,  in  the  second  year  of  life. 

The  recognition  of  M'hooj)ing  cough  in  the  convulsive  stage  is  an 
easy  matter.  The  sei-ies  of  ra])id,  sudden,  exj)losivc,  breath-taking 
coughs,  att(Mided  l)v  the  evidence  of  venous  stasis,  cyanosis — whence  the 
old  name,  blue  cough — which  ceases  only  when  a  quantity  of  mucus, 
under  the  combined  efforts  of  cough,  retching,  and  vomiting,  is  ex- 
pelled ;  the  j)rolonged  expiratory  efforts,  followed  by  a  long-drawn, 
audible  inspiration,  which  has  been  not  inaptly  likened  to  the  bray 
of"  an  ass ;  and  the  gradual  cessation  of  the  disease,  sufficiently  cha- 
racterize it. 

In  the  first  stage  whooping  cough  is  not  so  easily  separated  from 
other  forms  of  catarrhal  affections.  The  age  of  the  patient  throws 
some  light  upon  it.  The  presence  or  absence  of  disease  in  the  history, 
more  especially  the  existence  of  other  cases  in  the  family  or  community  ; 
then  the  obstinacy  of  the  cough,  the  longer  chiration,  the  fewer  physical 
signs  to  account  for  it;  the  more  spasmodic  character  of  it,  with  inter- 
vals of  more  complete  exemption, — excite  suspicion  or  confirm  the 
evidence  of  the  disease. 

In  the  last  stage  there  will  have  been  generallv  a  well-marked 
history  of  previous  whoop  in  the  cough,  which  may,  indeed,  be  still 
occasionally  heard.  Here  too  there  is  a  more  marked  interval  between 
individual  attacks  than  is  common  in  the  ordinary  bronchitis  ;  a  slight 
nervous  element  still  prevails.  The  cough  will  have  lasted  unusually 
long,  six  to  twelve  weeks  ;  other  cases  in  other  stages  of  the  disease  are 
in  the  vicinity,  etc. 

The  prognosis  depends,  aside  from  the  condition  of  the  patient  him- 
self, upon  the  severity  and  frequency  of  the  attacks.  A  single  explo- 
sion may  htst  from  fifteen  seconds  tt)  an  entire  minute,  and  a  series  of 
explosions  which  constitute  an  individual  attack  may  last  from  ten  to 
fifteen  minutes.  The  prognosis  is  grave  where  the  attacks  reach  fifty 
in  the  course  of  twenty-four  hours ;  at  sixty  it  assumes  special  gravity. 
Individual  attacks  may  do  damage  also  by  their  intensity ;  thus  haem- 
orrhage may  be  copious  from  mucous  surfaces.  Blindness  occasionally 
results,  probably  from  oedema  of  the  brain.  It  is  almost  always  tem- 
porary, and  disappears  with  the  subsidence  of  the  oedema.  Then, 
subarachnoid  hemorrhage,  unusual  as  it  is,  is  sometimes  fatal.  Such 
excessive  vomiting  occurs  in  certain  cases  as  may  not  be  stilled  with  the 
cessation  of  the  attack,  so  that  inanition  may  result.  Psychopathies 
from  the  profound  mental  disturbance,  fortunately  usually  temporary, 
are  occasionally  reported.     Absolute  exophthalmos  has  been  produced 
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1)V  excessive  retro-biill^ar  luemorrhage.  Rupture  of  the  membrana 
tyiupani,  with  subsequent  otitis  media,  has  resulted  in  deafness  and, 
occurring  in  very  early  life,  in  deaf-mutism. 

The  disease  has  also  sequeke  which  make  it  dangerous.  Brondiitis 
is  frequently  associated  with  it,  whereupon  may  develop  bronchiolitis, 
capillary  bronchitis,  and  catarrhal  pneumonia,  which  have  their  own 
si^ecial  gravity.  Emphysema  is  more  rarely  observed,  and  in  conse- 
quence of  it  still  more  rarely  pneumothorax.  The  frequency  Mith 
which  the  disease  is  attended  with,  preceded  by,  or  followed  by 
tuberculosis  has  been  remarked  already.  Thus  it  will  be  seen  that 
whooping  cough  is  by  no  means  a  trivial  disease. 

Prophylaxis. 

As  the  disease  has,  at  least  at  times,  such  gravity,  prophylaxis 
assumes  importance.  The  only  prophylaxis  worthy  of  the  name  is 
isolation.  Isolation  to  be  effective  must  be  complete.  The  patient 
must  be  separated  not  only  from  children,  but  from  adults  who  come 
in  contact  with  unaffected  members  of  the  family.  As  this  isolation 
in  a  disease  which  is  usually  considered  so  mild  is  practically  imjios- 
sible,  attention  should  be  directed  rather  to  the  protection  of  delicate 
members  of  the  family ;  they  should  be  isolated  rather  than  the 
patient.  It  is  advisable  that  tuberculous,  rachitic,  or  otherwise  dis- 
eased or  debilitated  children  should  be  removed  from  the  house  as 
early  as  possible.  Whooping  cough  is  contagious  in  all  stages  of 
the  disease.  So  long  as  there  is  cough,  matter  is  ex}>ectorated,  to  be 
dried  and  disseminated,  and  thus  to  propagate  the  disease.  In  the 
removal  of  children  from  the  house  warning  should  be  entered  at  the 
new  place  of  residence,  that  the  disease  may  not  be  developed  in  new 
centres. 

The  most  essential  element  in  prophylaxis  at  all  times  is  the  destruc- 
tion of  the  sputum.  Though  the  individual  is  attackixl  with  the  sud- 
denness of  an  explosion,  mucus,  at  least  in  quantities,  is  not  expelled 
until  the  attack  has  spent  itself,  so  that  there  is,  for  the  most  part,  time 
for  the  collection  of  sjMitum  in  water.  As  in  tuberculosis,  the  hand- 
kerchief should  never  be  used  for  the  reception  of  sputum.  Perfect 
prophylaxis  implies  also  the  use  of  separate  beds,  the  separate  washing 
of  bed-linen  or  the  su])jection  of  it  to  steam  or  dry  heat,  the  use  of 
separate  utensils  for  food,  the  use  of  separate  clothing,  etc. 

Treatment. 

ITiitil  llie  sjiecilic  nature  of  the  disease  shall  have  been  dcterniint^l 

there  can   i)e   no  ([Uestion  of  anv  >j)('('ilic  treatment,  and    renuHlies  can 

be  addressed  only  to   its    symj)toms.     The    symptom  whii-h    assumes 

prominence,  and  upon  which  nearly  all  the  complications  of  the  dis- 


TREATMENT.  555 

ease  depeiul,  is  the  euiigh,  aiul  the  nature  of  the  remedy  which  is 
used  against  the  cough  will  depend  u2)on  the  view  which  the  practi- 
tioner may  take  of  the  nature  of  the  disease ;  that  is,  whether  it  be 
catarrhal,  neurotic,  or  mycotic.  The  truth  is,  the  treatment  of 
whooping  cough  remains  still  in  the  stage  of  empiricism  ;  and  as 
nearly  every  remedy  in  the  materia  medica  has  been  tried  to  relieve 
the  cough,  so  apjieal  is  made  to  every  new  remeily  as  fast  as  dis- 
covered. Young  j)ractitioners  find  specifics  in  every  new  remedy. 
,The  older  writers  used  the  anodynes  early.  Opium  in  some  form 
or  other  was  the  shield  which  was  early  interposed.  In  more  modern 
times  the  active  principle  of  opium,  morphine,  was  and  still  is  exten- 
sively employed.     The  following  is  a  good   prescription  : 

^.  MorphiufB  sulphatis,  gr.  ss-j  ; 

Aquse  amygdalae  amar.,  f  .^ss  ; 

Aquae,  fsiss. — M. 

Sig.  A  tea-spoonful  every  two  to  six  hours. 

With  the  morphine  was  often  combined  5-  to  10-grain  doses  of  the 
bromide  of  sodium  or  potassium,  or  there  may  be  added  to  the  pre- 
scription the  hydrochlorate  of  apomorphine,  ^  grain  to  1^  grains,  or 
for  the  bitter-almond  water  or  cherry-laurel  water  may  be  substituted 
J  an  ounce  of  either  glycerin  or  syrup,  simple  or  of  orange-peel, 
raspberry,  etc.  The  remedies  commonly  employed  in  the  treatment 
of  bronchitis  are  also  frequently  resorted  to.  The  syrup,  simple  or 
comjiound,  of  ipecac,  J  to  1  tea-spoonful ;  the  wine  of  ipecac  in 
half  these  doses ;  minute  doses  of  antimony,  gJj  to  -^  of  a  grain  ;  bel- 
ladonna, 1  drop  of  the  tincture  for  each  year  of  life ;  or  atropine,  1 
grain  to  1  ounce  of  water,  given  in  doses  of  from  1  to  2  drops  two  or 
three  times  a  day.  The  iodide  of  potassium  is  a  remedy  of  value.  It 
may  be  given  as  follows  : 

I^.  Potassii  iodid., 

Aquse  menth.  piperit.,  da.  fsss. — M. 

Sig.  Two  to  five  drops  in  a  dessert-spoonful  of  milk    tliree  or  four 
times  a  day. 

The  iodides  are  more  used  in  cases  in  which  the  chest  is  full  of 
rSrles ;  the  ipecac  preparations  especially  in  the  presence  of  burning 
irritation  in  the  throat  and  chest ;  belladonna,  the  bromides,  and 
morphine  being  addressed  more  especially  to  the  spasmodic  element. 

Camphor,  valerian,  asafoetida,  and  musk  have  their  advocates  in  the 
treatment  of  whooping  cough.  Chloral  had  at  one  time  high  laudation 
in  doses  of  3  to  10  grains.  Chloroform,  ether,  the  bromide  and  iodide 
of  ethyl,  and  amyl  nitrite — 2  to  5  drops — were  inhaled  with  the  hope  of 
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curtailing  the  attack ;  creasote,  the  salicylates,  and  carbolic  acid,  were 
remedies  administered  internally  and  by  inhalation  for  the  destruction 
of  the  undemonstrable  mycosis.  Various  antipyretics,  more  especially 
antij)yrine,  in  doses  of  from  2  to  5  grains  every  two  to  four  hours,  do 
certainly  prolong  the  intervals  and  mitigate  the  severity  of  the  attack. 
These  remedies  were  recommended  indeed  as  specifics  a  few  years  ago 
in  the  treatment  of  whooping  cough.  Saturatittn  with  the  bromides, 
gr.  x-xv,  four  times  a  day,  is  the  treatment  now  most  in  use. 

The  mere  mention  of  the  names  of  remedies  recommende<l  from 
time  to  time  in  the  treatment  of  whooping  cough  would  consume  the 
space  allotted  to  the  discussion  of  the  whole  subject.  One  remedy, 
however,  deserves  mention,  if  only  because  it  is  the  last  used.  This  is 
bromoform,  which  was  recommended  first  by  Stepp  of  Xiiremburg. 
Lowenthal  used  it  in  Senator's  polyclinic  in  100  cases,  claiming  that  it 
made  the  attacks  milder  in  the  course  of  a  few  days.  Bromoform  is 
given  in  drop  doses,  2  to  5,  three  or  four  times  a  day.  Children  one 
year  of  age  receiv^e  three  times  daily  2  to  4  drops  ;  children  from  two 
to  four  years  of  age  receive  3  to  4  drops  three  to  four  times  daily ; 
children  from  four  to  eight  should  receive  three  or  four  times  daily 
4  to  5  drops,  according  to  the  number  and  frequency  of  the  attacks. 
The  remedy  must  be  protected  from  the  light,  hence  in  dark  bottles 
with  good  stoppers.  It  is  usually  given  dropped  in  water,  when  care 
must  be  taken  that  the  pearly  drops  floating  about  in  the  water 
are  swallowed.  If  the  use  of  the  drug  is  stopped  too  soon,  relapses 
occur.  No  bad  effects  have  ever  been  observed  from  these  dt)ses.  One 
child  which  received  a  larger  dose  than  had  been  prescribed  fell  into 
narcosis,  but  was  readily  revived.  Fischer  of  Xew  York  reports  51 
cases,  claiming  almost  specific  properties.  The  duration  of  the  treat- 
ment -was  from  ton  to  thirty  days,  and  cure  occurred  in  75  per  cent,  of 
the  cases  in  from  two  to  three  weeks  if  there  were  no  complications. 
Neumann  of  Berlin  is  more  temperate  in  his  statements.  He  trieil  the 
remofly  in  25  cases,  and  believed  that  it  exerted  a  favorable  influence 
upon  the  indivichial  attacks,  but  had  no  real  oflw-t  upon  the  course  or 
duration  of  the  disease.  He  was  never  able  to  cut  an  attack  short 
even  by  early  administration  of  the  drug,  though  ho  novor  saw  any 
ill  oifocts.  Those  conclusions  represent  the  results  which  are  gen- 
erally admitted,  so  that  it  may  be  said  that  bromoform  is  the  most 
valuable  of  the  late  contributions  to  the  therapy  of  this  disease. 

Among  the  latest  remedies  reoommondod  the  following  may  lx» 
cited  :  Carbolic  acid  in  aqueous  solution,  1  :  120,  of  whii'h  >.  an  oun(H^ 
three  or  finir  times  a  day  is  advocated  by  Oltramare  ;  hyoscino  hydri- 
odate  by  EdoHson  ;  turpontino,  rovivcnl  by  Ringk  ;  pilocarpine,  to  abort 
the  disease,  by  Albrecht ;  chloride  of  gold  and  sodium,  by  Magruilor  : 
cocaine,  bv  Krimke  ;  ]ioroxido  of  hydrogen.  In-  Rit-liardson  ;  cyanide 
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of  mercury,  by  Drzcwiooki ;  rcsorcin,  by  Concetti ;  oubain,  by  Gem- 
mel  ;  thyme,  by  Johnson. 

Among  remedies  to  be  inhaled:  turpentine,  thymol,  illuminating 
gas  (carburetted  hydrogen),  carbolic  acid,  cocaine,  sulphuretted  hydro- 
gen, tar,  benzole. 

Ledolier  recommends  chloral  by  rectal  injection  ;  Goldsmith  sprays 
the  nose  with  mercuric  chloride  or  salicylates,  and  Rossbach  applies  the 
constant  current  of  electricity. 


PULMONARY  EMPHYSEMA,  ATELECTASIS, 
ABSCESS,  AND  GANGRENE. 

By  M.  HOWARD  FUS8ELL,  M.  D. 


EMPHYSEMA  OF  THE  LUNGS. 

As  this  paper  will  have  to  do  .solely  with  the  treatment  of  emphy- 
sema, it  will  deal  only  with  the  ve.sicular  form  of  the  disea.se,  and 
refer  the  reader  to  the  various  textbooks  and  monographs  on  the  dis- 
ease where  the  pathologically  interesting  form  of  interlobular  emphy- 
sema will  be  found  described.  To  Laennec  is  due  the  honor  of  the 
first  accurate  description  of  the  pathology  of  this  interesting  condition, 
and,  although  his  theory  of  its  causation  is  not  now  generally  accepted 
by  })athologi.sts  as  correct,  he  first  placed  the  di.sea.se  in  such  a  light 
that  its  treatment  was  undertaken  on  a  rational  basis. 

For  purpo.ses  of  treatment  emphysematous  patients  may  be  divided 
into  two  cla.sses  :  First,  tho.se  with  slight  or  moderate  dilatation  of  the 
air-vesicles  of  the  lungs ;  second,  tho.se  in  whom  the  process  is  fiir 
advanced,  with  great  dilatation  and  some  destruction  of  the  air-vesicles 
and  .secondary  changes  taking  place  in  other  organs.  Those  belonging 
to  the  first  class  can  be  cured,  or  at  least  made  very  comfortable.  Those 
belonging  to  the  second  class  can  be  relieved  of  their  urgent  symptoms, 
and  an  almost  unbearable  condition  rendered  much  less  trying.  Life 
mav  be  prolonged,  and  in  emergencies  can  be  saved,  but  the  condition 
of  the  lung  and  the  secondary  changes  in  the  other  organs  can  be  but 
little  affected  by  treatment. 

Treatment  must  be  directed  to  three  distinct  ends  : 

First,  treatment  of  the  general  condition  of  the  patient. 
Second,  treatment  of  the  lesion. 
Third,  treatment  of  the  compiicntions. 

Treatment  of  the  General  Condition  of  the  Patient. — Aoivpt- 
ing  the  view  of  Waters  and  his  followers  that  the  primary  lesion  of 
emphysema  is  a  degeneration  of  the  walls  of  the  air-cells,  treatmwit 
of  the  general  condition  of  the  ])atient  becomes  of  paramount  import- 
ance. Whether  one  agrees  fully  with  this  view  or  not,  certainly  a 
degeneration  of  the  vesicle-wall  docs  take  place,  and  a  treatment  of 
tonic  character  directed  to  the  building  up  of  the  whole  system  often 
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gives  porniancnt  relict'  frum  the  distressiii}^  syiiij>toiii>,  and  always  is 
of  benefit. 

Diet. — In  all  cases  the  diet  should  he  ii<»iiiM.-hint;-  and  digestible. 
Given  a  ease  in  the  heginning  stage  ot"  emphysema,  as  indicated  bv  a 
dyspneoa  more  or  less  constant,  bnt  distinctly  worse  on  exertion, 
slightly  ])rolonged  expiratory  sonnds  being  the  oidy  physical  sign, 
great  care  should  be  taken  to  avoid  any  food  that  will  cause  gastric 
disturbance,  aiul  especially  attacks  of  Hatulence.  When  the  stomach 
and  intestines  are  distended  with  flatus  they  prevent  the  easy  descent 
of  the  diaphragm,  and  may  increase  a  slight  tendency  to  dysjuinoa  until 
one  of  the  dreaded  and  iiarmful  asthmatic  attacks  may  be  precipitated, 
which  will  add  a  certain  amount  of  permanent  distension  to  the  already 
■weakened  air-vesicles.  For  extended  remarks  upon  diet  the  writer 
refers  to  the  article  of  Dr.  Yeo  in  Volume  I.  of  this  System,  but  he 
cannot  refrain  from  a  few  remarks  u})on  the  snbject.  He  thoroughly 
believes  that  each  patient  is  a  rule  unto  himself,  and  must  be  studied 
alone,  due  regard  being  paid  in  all  cases  to  the  avoidance  of  fried 
foods,  fast  eating,  and  over-eating,  the  latter  two  evils  j)robably 
being  responsible  for  more  attacks  of  indigestion  than  the  materials 
taken  into  the  stomach.  A  patient  with  a  beginning  emphysema  should 
€at  largely  of  meat,  broiled  or  roasted,  milk  and  eggs,  with  a  view  to 
giving  tone  to  the  system,  that  is  beginning  to  show  its  weakness  in 
the  dilated  air-cells.  If  the  patient  is  more  advanced  in  the  disease, 
as  shown  by  the  more  or  less  constant  dy.spnoea,  with  asthmatic  attacks 
on  the  least  indiscretion,  the  same  diet,  with  an  excess  of  milk  over 
the  solids,  will  be  the  proper  one  to  follow\  When  great  congestion 
of  the  liver,  kidneys,  and  lungs,  due  to  the  failing  heart,  has  taken 
place,  then  an  absolute  milk  diet,  which  is  at  once  the  most  nourishing 
and  digestible,  is  best  suited  to  the  case. 

Exercise. — In  all  cases  not  so  far  advanced  that  the  mere  act  of 
Avalking  will  produce  distressing  dyspnoea,  exercise  should  be  taken. 
Great  care  should  be  used,  however,  that  the  golden  rule,  Ahcays 
stop  short  of  the  first  sign  of  exhaustion,  is  rigidly  observed.  In  this, 
as  in  the  dietary,  no  hard-and-fast  rule  can  be  laid  down  :  what  is  just 
sufficient  exercise  in  one  case  may  bring  on  in  another  a  paroxysm  of 
dyspnoea,  the  effects  of  which  will  be  felt  for  weeks.  Increasing 
inability  to  breathe  comfortably  should  be  the  first  danger-signal,  and 
whatever  the  form  of  exercise  taken,  it  should  be  desisted  from  imme- 
diately upon  the  appearance  of  this  distress.  The  form  of  exercise 
should  always  be  mild.  Severe  strains  on  the  heart,  such  as  fast  run- 
ning, should  be  avoided.  Under  this  paragraph  I  would  urge  the 
reader  to  caution  his  patient  who  is  recovering  from  one  of  the  com- 
plications of  this  disease,  who  finds  himself  for  the  first  time  out  of 
doors,  to  observe  the  rule  first  spoken  of.     Such  patients,  I  think,  are 
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especially  liable  to  take  over-exercise,  and  will  do  themselves  permanent 
injury  by  going  beyond  the  mark. 

Medication. — Iron  perhaps  is  the  first  drug  to  be  mentioned; 
certainly  it  has  a  wider  range  of  usefulness  than  any  other  (jne  drug. 
Most  cases  will  be  benefited  by  it.  All  cases  need  it  where  the 
blanched  mucous  membrane  of  the  lips  and  of  the  eyelids  indicate 
an  ansemic  condition.  Patients  whose  percentage  of  haemoglobin  is 
low  may  have  the  conjunctiva  quite  red,  while  the  labial  mucous  mem- 
brane is  blanched;  hence  the  li])s  rather  than  the  eyelids  should  be 
examined.  Iron  may  be  given  in  the  form  of  the  tincture  of  the 
chloride,  15  to  30  drops,  well  diluted,  after  meals.  A  convenient 
formula  when  for  any  reason  it  is  not  desirable  to  prescribe  the 
medicine  in  drops  is  the  following : 

I^.  Tincturse  ferri  chloridi,  f^iij  ; 

Glycerini,  foj  ; 

Aquae,  q.  s.  fs'ij- — M. 

Sig.  Two  tea-spoonfuls  in  water  after  meals. 

The  deleterious  action  of  iron  in  this  form  upon  the  teeth  may  be 
avoided  first  by  dilution,  and  second  by  rinsing  the  mouth  thoroughly 
after  taking  the  medicine.  If  the  whole  dose  is  tossed  into  the  back 
of  the  throat  and  quickly  swallowed,  much  less  of  the  liquid  comes  in 
contact  with  the  teeth  than  by  using  a  glass  tube  through  which  the 
liquid  is  sucked.  Indeed,  this  method,  so  frequently  ]>ro>eribed,  has 
always  a})peared  to  the  author  to  cause  the  very  thing  it  aimetl  to 
prevent. 

Basham's  mixture  is  a  convenient  and  pleasant  way  of  administer- 
ing the  tincture  of  the  chloride.  It  has  the  advantage  of  a  decideil 
diuretic  power,  and  hence  may  be  prescribed,  especially  where  in^i  is 
indicated  and  there  is  any  congestion  of  the  kidneys.  The  familiar 
Bland's  pill,  which  is  the  dried  sulphate  of  iron  in  combination  with 
the  carbonate  of  potassium,  is  a  very  agreeable  preparation,  and  at  the 
same  time  efficient.  The  formula,  as  given  by  Osier  in  Pepper's  >'<i/s(iiii 
of  Medicine,  is : 

^i.  Ferri  sulph.  exsiccat., 

Potass,  carbonat.  et  tartrat.,  (id.  5ss  ; 

Tragacanth.,  q.  s. — M. 

Fiat  in  ]iil.  Xo.  xcvi. 
Sig.  Two  or  three  pills  to  be  taken  after  each  meal. 

Flint's  ]>ill  is  an  excellent  form  in  whicli  to  administer  small  doses 
of  iron.     Each  pill  contains  about  half  a  grain  of  iron,  combine^l  with 
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all  tiic  inorganic  salts  in  the  jtrojjoition  in  w  liidi  tiiey  arc  I'onnd  in  the 
blood,  except  chU)ri(le  of  sodinni,  which  is  in  excess.  It  i«  known  in 
the  stores  as  the  Saline  and  Chalybeate  Tonic  Pill  of"  Flint,  and  one  or 
two  pills  may  be  administered  alter  each  meal. 

Some  writers  decry  the  use  of  strychnine  in  emphysema,  on  the 
ground  that  the  seat  of  the  lesion  (the  walls  of  the  air-cells)  contain  no 
muscular  tissue,  and  hence  cannot  be  benefited  by  strychnine.  This, 
tiieoretically,  is  correct,  but  when  it  is  remembered  that  strychnine  is 
one  of  the  best  general  tonics  we  possess,  it  will  be  seen  that  to  omit 
its  use  is  to  do  away  with  one  of  our  main  stays  in  the  treatmcmt  of  all 
stages  of  emphysema,  especially  where  the  heart  is  beginning  to  fail. 
It  may  be  given  in  pill  form,  beginning  with  a  dose  of  -^  grain 
three  times  a  day,  increasing  this  amount  until  some  physiological 
action  is  observed.  When  strychnine  alone  is  desired,  a  most  con- 
venient method  of  administration  is  to  give  a  good  tincture  of  imx 
vomica,  beginning  with  15  drops  three  times  a  day,  and  increasing  the 
dose  by  one  or  two  drops  daily  until  30  or  40  drops  are  taken  three 
times  a  day,  or  until  the  physiological  action  of  the  drug  is  noticed. 

Arsenic  is  perhaps  second  to  iron  in  usefulness.  It  may  be  given 
as  a  general  tonic,  and  is  especially  useful  where  the  heart  needs  toning 
up.  It  may  be  given  alone,  in  the  form  of  Fowler's  solution,  in  the 
dose  of  from  3  to  5  drops,  well  diluted,  after  meals,  or  in  combination 
Avith  iron  and  strychnine.  A  favorite  pill,  frequently  used,  is  the  fol- 
lowing : 

^.  Acidi  arseniosi, 

Strychniufe  sulphatis,  ad.  gr.  j  ; 

Ferri  redacti, 

Ext.  quassiae,  ad.  gr.  xxiv. — M. 

Fiat  in  pil.  No.  xxiv. 
Sig.  One  after  each  meal. 

The  proportions  of  strychnine  and  arsenic  may  be  increased  as  the 
patient  becomes  accustomed  to  the  dose.  Practically,  however,  I  have 
found  that  the  above  dose  of  arsenious  acid  is  about  as  much  as  can  be 
conveniently  used  for  a  prolonged  period  of  time. 

Cod-liver  oil  is  an  excellent  tonic  and  a  digestible  food,  and  is  fre- 
quently used  in  cases  of  emphysema  where  there  is  a  moderate  amount 
of  disease  and  where  the  stomach  will  bear  the  drug.  It  is  best  to 
begin  with  tea-spoonful  doses  three  times  a  day,  and  increase  the  dose 
as  the  stomach  becomes  accustomed  to  it. 

Treatment  of  the  Patholog-ical  Lesion. — The  first  condition 
found  in  emphysema  has  been  described  as  a  mere  dilatation  of  the  air- 
vesicles,  such  as  takes  place  in  the  healthy  individual  in  ordinary  inspi- 
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ration.  It  may  be  said  to  be  a  chronic  inspiratory  state.  Gradually 
the  elasticity  of  the  walls  of  the  vesicles  disaj)pears,  the  walls  thin  out, 
and  in  many  instances  become  entirely  destroyed.  In  the  early  stages, 
before  gross  destructive  changes  take  place  in  the  walls  <jf  the  air-cells, 
properly-directed  treatment  may  permanently  relieve  this  over-disten- 
sion, and  in  all  cases  not  beyond  the  hoi)e  of  any  relief  may  give 
marked  comfort  to  the  suiferer. 

For  a  long  time  treatment  of  various  j)ulmonary  diseases  by  means 
of  pneumatic  cabinets  has  been  practised.  These  cabinets  were  expen- 
sive, entirely  beyond  the  means  of  the  ordinary  practitioner,  and  hence 
out  of  the  reach  of  the  mass  of  patients  needing  treatment.  In  1871, 
Hanke  suggested  an  apparatus  by  which  either  compressed  air  could  Ije 
inspired  or  the  patient  could  expire  into  rarefied  air.  This  apparatus 
was  improved  by  Waldenburg  in  1873.  This  latter  apparatus  or  a 
modification  of  it  is  the  principal  one  now  in  use  for  the  pneumatic 
treatment  of  lung  affections,  of  which  affections  emphysema  is  perhaps 
the  most  favorably  affected  by  such  treatment.  A  brief  description 
will  not  be  out  of  place.  The  apparatus  consists  of  an  outer  and  inner 
zinc  cylinder  with  attachments  to  be  described.  One  end  of  each 
cylinder  is  closed,  and  the  inner  is  inverted  in  the  outer,  with  the 
closed  end  uppermost,  after  the  manner  of  the  ordinary  gasometer. 
The  closed  end  of  the  inner  cylinder  has  two  holes,  one  connecte<;l  Avith 
a  manometer  and  the  other  with  a  rubber  tube  fitted  with  a  mouth-piece, 
tlie  latter  being  provided  with  a  valve  by  means  of  which  the  patient 
can  expire  or  inspire,  either  into  the  atmospheric  air  or  into  the  cylin- 
der. Three  uprights  arc  fastened  to  the  outer  cylinder,  over  which 
run  ropes  through  pulleys,  these  ropes  having  a  weight  at  one  extrem- 
ity, and  being  fastened  at  the  other  to  the  inner  cylinder.  The  outer 
cylinder  is  filled  to  a  certain  mark  with  water.  The  valve  in  the 
mouth-piece  of  the  inner  cylinder  is  opened,  the  weights  removed  from 
the  ropes,  and  the  cylinder  allowed  to  sink  in  the  water ;  the  valve  in 
the  mouth-piece  is  closed,  the  weights  attached  to  the  ropes,  and  the 
cylinder  rises,  necessarily  rarefying  the  air  contained  in  the  cylinder 
above  the  water,  the  amount  of  rarefaction  of  course  depending  upon 
the  amount  of  weight  attached  to  the  ropes.  If  the  communication 
between  the  cylinder  and  the  outer  air  be  now  opened  for  an  instant, 
the  cylinder  will  rise,  and  the  amount  of  rarefaction  of  the  air  will 
remain  the  same.  If  it  is  desired  to  use  oomjiressed  air,  the  valve  of 
the  inner  cylinder  is  opened  and  the  cylinder  drawn  to  the  toji :  the 
valve  is  now  closed,  the  weights  removed  from  the  ropes  and  plact^l 
on  the  top  of  the  cylinder,  the  cylinder  is  depressed,  and  tlie  air  com- 
pressed. 

The  apparatus  is  used  in  the  fiillowing  way  :  The  mask  of  the 
mouth-piece  is  pressed  by  the  patient  closely  over  the  mouth  and  nose 
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willi  the  It'ft  hand;  the  rii;lit  liiuul  is  used  to  control  the  valve,  so  that 
he  may  expire  into  or  insj)ire  from  the  aj)j)aratns  as  desired.  He  breathes 
deeply  in  and  out,  keepinji;  the  mouth  open  while  breathing.  On  an 
avera<;e  a  patient  will  exhaust  the  apparatus  in  from  ten  to  twenty 
resj)iratorv  movements.  He  is  alloweil  to  use  the  apparatus  two  or 
three  times  at  one  sitting. 

Patients  allowed  to  breathe  into  rarefied  air  obtain  most  marked 
relief  from  the  symptoms  of  dyspnoea  which  to  them  is  the  bad  feature 
of  their  disease.  The  writer  has  been  told  by  emphysematous  patients 
that  one  sitting  of  expiration  into  rarefied  air  has  given  them  more 
markeil  relief  than  any  other  form  of  treatment  they  have  had.  It  not 
only  relieves  the  symptoms,  but  it  does  so  by  allowing  the  over-dis- 
tended air-cells  to  part  with  a  more  than  usual  quantity  of  air,  and 
thus  relieves  not  only  the  symptoms,  but  the  cause  which  has  become 
the  factor  which  continues  to  destroy  the  elasticity  of  the  air-cells.  The 
pressure  in  the  cylinder  being  less  than  that  of  the  atmosphere  with  which 
the  chest  is  surrounded,  necessarily  a  greater  quantity  of  air  is  driven  out 
of  the  air-cells.  If  the  lesion  is  not  so  gross  that  anything  which  re- 
lieves simply  does  so  by  mitigating  the  severity  of  the  symptoms,  and  if 
the  vesicles  are  not  beyond  all  hope  of  restoration,  this  treatment  offers 
the  best  means  at  our  command  for  permanent  relief,  and  even  in  bad 
cases  helps  to  prevent  further  progress  of  the  distension  of  the  vesicles. 

Though  expiration  into  rarefied  air  is  the  usual  method  employed,  it 
is  known  that  inspiration  of  compressed  air  excites  the  circulation  in 
the  air-vesicles,  and  tones  them  up  by  the  more  rapid  passage  of  blood 
through  their  capillaries.  On  this  account  it  has  been  suggested,  and 
by  some  who  claim  excellent  results,  that  the  patient  should  alternately 
inspire  compressed  air  and  expire  into  rarefied  air.  At  this  point  the 
writer  would  refer  to  the  admirable  resum^  of  this  subject  in  Dr. 
Cohen's  article  on  "Tuberculosis"  in  Vol.  I.  of  this  System. 

For  a  long  time  manual  compression  of  the  chest  during  expiration 
has  been  practised  as  a  most  efficient  means  in  aiding  the  labored 
expiration.  If  this  method  is  practised  systematically,  it  is  claimed 
that  permanent  improvement  can  be  gained.  The  chest  is  grasped  by 
the  patient's  own  hands,  with  the  thumbs  toward  the  spine  and  the 
fingers  spread  out  over  the  anterior  wall,  strong  compression  being 
made  during  each  expiratory  act.  The  compression  can  of  course  be 
made  by  a  second  person,  thus  taking  off  a  certain  amount  of  physical 
exertion  from  the  patient. 

Based  upon  this  practice  of  manual  compression,  Grunert  invented 
and  described  in  1889  a  so-called  respiratory  chair.  In  this  apparatus 
a  series  of  clamps  are  arranged  to  embrace  the  chest  of  the  patient  : 
these  clamps  are  attached  to  levers  worked  by  the  patient's  own  hands. 
The  patient  is  seated  in  the  chair,  the  clamps  are  arranged  on  the  chest. 
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and  the  levers  grasped  by  the  patient.  During  eaeh  act  of  expiration 
tlie  })atient  presses  on  the  levers  and  renders  the  act  of  expiration  much 
more  complete.  The  inventor  cites  a  number  of  cases  in  which  this 
apparatus  has  been  used  with  benefit  to  his  patients.  The  apparatus 
certainly  olfers  an  effective  means  of  forced  expiration,  but  as  for  gen- 
eral utility,  it  is  not  to  be  compared  to  the  pneumatic  cylinders. 

Several  forms  of  apparatus  to  compress  the  thorax  mechanically 
have  been  invented,  but  they  need  not  be  described  here. 

Treatment  of  the  Complications. — The  chief  complications  to 
whieii  the  patient  suffering  from  emphysema  is  subject  are  asthmatic 
attacks,  bronchitis,  heart  lesions,  and  kidney  lesions. 

Asthma. — The  article  on  "  Asthma,"  by  Dr.  Whittaker,  so  thor- 
oughly discusses  this  subject  that  it  is  hardly  necessary  for  the  writer 
to  do  more  than  point  out  the  line  of  treatment  which  in  his  hands 
has  seemed  most  useful  in  these  cases. 

On  no  occasion  will  the  physician  have  a  better  opportunity 
of  making  a  favorable  impression  on  a  patient  than  at  this  time. 
A  hypodermic  injection  of  |^  of  a  grain  of  morphine,  combined  with 
Too  o^"  irV  ^^  ^  grain  of  atropine  and  j^-^  of  a  grain  of  nitro-glycerin, 
will  usually  begin  to  give  relief  in  fifteen  minutes,  and  in  half  to  three- 
quarters  of  an  hour  the  relief  will  usually  be  complete.  The  writer 
has  habitually  used  the  above  combination  with  the  happiest  results. 
The  addition  of  nitro-glycerin  to  the  well-known  formula  of  morphine 
and  atropine  certainly  adds  much  to  its  power  of  relieving  the  above- 
described  symptoms.  The  nitro-glycerin  does  good  by  dilating  the 
arterioles  all  over  the  body,  and  thus  relieving  the  overburdened  heart. 
If  one  dose  of  the  foregoing  is  not  sufficient  to  relieve  the  symptoms, 
it  may  be  repeated  in  half  an  hour  to  one  hour  as  circumstances 
indicate. 

Hypodermic  injections  of  cocaine  hydrochlorate  have  been  recom- 
mended by  Dr.  Thomas  Dunn  for  the  relief  of  attacks  of  spasmodic 
asthma,  and  might  be  tried  in  asthma  from  emphysema  if  for  any 
reason  the  above  prescription  cannot  be  used. 

If  the  patient  is  suffering  from  suppression  of  urine,  and  this 
secretion  has  been  albuminous  and  has  contained  casts,  then  the  use  of 
morphine  will  be  contraindicated  and  the  nitro-glycerin  may  be  used 
alone. 

Venesection  was  largely  used  in  early  times  to  relieve  the  dyspntva 
caused  by  the  overburdened  right  heart.  This  ]iractice  has  recently 
been  revived  with  good  results.  Dr.  Lafleur  recently  publisluxl  a  series 
of  cases  in  the  Medical  Neics.  That  such  treatment  will  relieve  the 
symptoms  there  can  be  no  doubt,  but  the  writer  must  confess  that, 
having  seen  the  measures  detailed  above  meet  with  such  markedly 
good  results,  lie  would   hesitate  before  drawing  blood. 
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A  jiationt  wlio  is  siihjoct  to  sucli  attacks  of  astluna  shtjuld  be  given 
a  rcmed}'  that  lie  can  use  in  the  absence  of  a  physician.  The  suiferer 
may  be  supplied  with  a  vial  of  a  1  per  cent,  solution  ol' nitro-glycerin, 
and  be  directetl  to  take  1  drop  every  fifteen  minutes  in  water  until 
the  syniptonis  are  relieved.  He  should  betlireeted  t(;  notice  the  symp- 
toms produeed  by  the  drug,  and  if  there  is  much  tinnitus  or  dizziness, 
with  intense  feeling  of  fulness  of  the  head,  the  dose  should  be  taken 
every  half  hour  instead  of  every  tilteen  minutes.  A  vial  of  amyl  nitrite 
may  be  supplied,  and  a  few  drops  placed  on  a  handkerchief  and  inhaled 
until  relief  is  obtained  or  physiological  symptoms  such  as  are  produced 
by  the  nitro-glycerin  appear.  When  the  physiological  symptoms  pass 
oi}',  then  the  inhalation  may  be  resumed. 

Dried  stramonium-leaves  may  be  smoked  by  the  patient  during  his 
attack,  and  frequently  give  much  relief.  They  may  be  rolled  into 
cigarettes  and  smoked,  or  they  may  be  smoked  in  a  pipe. 

Treatment  of  the  Accompanying  Catarrh. — Xo  one  affected 
with  emphysema  is  free  from  recurring  attacks  of  bronchitis.  Indeed, 
the  Laenuec  theory  of  its  causation  is  based  upon  the  assumption  that 
the  inspiratory  pressure  is  greater  than  the  expiratory  pressure.  The 
bronchioles  become  plugged  with  mucus  during  an  attack  of  bronchitis  ; 
the  air  Avhich  is  inspired  dilates  the  air-vesicles,  and  the  expiratory 
pressure  is  insufficient  to  expel  the  secretion.  This  continues  and  a 
permanent  dilatation  is  produced.  On  the  other  hand,  the  adherents 
of  the  expiratory  theory  hold  that  the  bronchioles  become  plugged 
during  a  bronchitic  attack — that  the  expiratory  pressure  is  greater  than 
the  inspiratory,  and,  owing  to  the  difficulty  in  expelling  the  air  impris- 
oned in  the  air-cells,  they  are  dilated  by  the  strong  expiratory  efforts. 
Whichever  of  these  theories  is  correct,  or  if  there  is  truth  in  both,  as 
seems  most  likely,  bronchitis  is  looked  upon  as  a  causative  factor  in  the 
production  of  emphysema.  It  is  a  well-recognized  fact  also  that  all  per- 
sons affected  with  emphysema  are  subject  to  repeated  attacks  of  catarrh 
of  the  respiratory  mucous  membranes. 

Prevention  of  such  attacks  should  be  the  object  of  the  first  efforts 
of  both  patient  and  physician. 

Climatic  treatment  of  the  recurring  catarrhs  is  probably  the  most 
rational  of  all  methods,  and  should  be  employed  whenever  the  time 
and  means  of  the  patient  will  admit  of  it.  A  climate  should  be 
selected  for  each  case  according  to  its  needs.  Where  there  is  good 
bodily  strength,  a  colder  bracing  climate  can  be  selected  than  where 
the  case  is  weak  and  needs  careful  watching  as  to  excesses  in  bodily 
exercise.  In  all  cases  the  two  things  to  be  desired  and  selected  are 
equability  of  temperature  with  comparative  dryness  of  the  atmosphere. 

However  much  the  climatic  treatment  is  to  be  desired,  the  vast 
majoritv  of  cases  will  not  be  able  to  avail  themselves  of  it  on  account 
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of  the  cost  and  loss  of  time.  Such  cases  must  be  treated  at  home,  and 
can  be  successfully  managed  in  many  cases. 

Exercise  in  the  open  air  is  desirable  as  directed  above,  and  in  order 
that  this  may  be  undertaken  without  danger  the  clothing  must  be  of 
such  a  character  that  the  person  will  be  protected  from  the  sudden 
changes  of  temperature  so  common  in  our  most  harassing  climate.  For 
this  purpose  wool  should  be  worn  next  to  the  skin  winter  and  summer, 
the  weight  of  the  material  being  lighter  in  the  summer  months  and 
heavier  in  winter.  The  under-shirts  should  have  high  necks  and 
sleeves  reaching  to  the  wrists ;  the  drawers  should  belong  enough  to 
reach  to  the  ankles.  Wool  as  a  good  non-conductor  of  heat  prevents 
the  sudden  chilling  of  the  body,  and  its  comparatively  light  weight 
makes  unnecessary  the  weighing  down  of  the  body  by  additional  coats 
and  jackets,  such  as  is  habitually  seen  among  the  poorer  classes  of 
society. 

Cold  bathing  indulged  in  daily  may  be  undertaken  by  the  more 
robust.  It  keeps  the  skin  in  good  condition,  invigorates  the  whole 
body,  and  renders  the  patient  less  susceptible  to  variations  of  tem- 
perature. If  daily  use  of  the  bath  causes  discomfort  in  any  way, 
it  may  be  used  three  times  a  week  or  less  frequently.  The  feet  should 
always  be  kept  warm  and  dry.  So  long  as  the  patient  is  exercis- 
ing, dampness  of  the  feet  does  not  so  much  matter,  but  as  soon  as  the 
patient  is  at  rest  the  damp  stockings  should  be  removed,  friction  applied 
to  the  feet,  and  dry  stockings  and  shoes  replace  the  damp  ones.  Wool- 
len stockings  with  good  stout  leather  shoes  are  preferable  to  lighter 
shoes  covered  with  rubber  overshoes.  The  latter  prevent  evaporation 
from  the  feet,  and  if  long  worn  cause  the  very  dampness  they  are 
intended  to  prevent. 

A  beginning  cold  can  frequently  be  aborted  by  following  Dobell's 
advice,  given  in  his  excellent  treatise  on  Winter  Cough.  Such  attacks 
are  evidenced  by  chilly  sensations,  "stuffiness"  of  the  head  iVoni  begin- 
ning coryza,  aching  limbs,  and  more  or  less  cough. 

The  patient  is  directed  to  take  the  following  prescription  at  one  dose : 


]^.  Ammonii  earbonat., 

gr.  V ; 

Morphina3  sulpli., 

gr-i; 

Syruj)i  acaciae, 

Aqufo, 

da. 

fsss.- 

-M, 

At  bedtime  he  is  to  take  1^  ounces  of  solution  of  the  acetate  of 
ammonium.  He  is  to  be  wrappe<i  in  a  blanket  on  retiring,  and  to 
remain   in  the  house  during  the  following  day. 

Every  "cold"  prevented  from  developing  into  an  attack  of  bron- 
chitis prevents  that  nuich  strain  to  the  already  weakeneil  lungs.     If 
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tlio  patient  is  soi'u  in  tlic  first  sta<ro  of  hroncliitis  with  dry  con^h, 
oppression  under  tlie  steriniin,  with  a  tearing  feeling  in  the  chest  witli 
each  paroxysm  of  coughing,  witli  somewhat  indistinct  Ijreath-sounds 
and  a  few  sil)ihuit  rfiles,  the  following  mixture  has  been  found  bv  the 
writer  to  be  of  signal  value  in  increasing  the'  secretion  and  relieving 
the  engorged  condition  of  the  mucous  membranes : 

I^.   Potassii  bromidi,  gij  ; 

Potassii  eitratis,  giij; 

Syrupi  ipecac.,  f^ss; 

Sueci  linionis,  fsiss ; 

Syrupi,  q.  s,  ad  fsiij. — M. 

Sig.  Dessert-spoonfid  every  two  hours. 

If  the  cough  is  unusually  harassing,  and  by  preventing  rest  causes 
loss  of  strength  to  the  patient,  the  addition  of  ^  to  ^ij^  of  sulphate 
of  codeine  or  sulphate  of  morphine  to  the  mixture  will  enhance  its 
value.  The  potassium  bromide  in  the  mixture  helps  to  overcome  the 
spasmodic  condition  always  present  in  such  cases,  while  the  potassium 
citrate  and  ipecac  increase  the  secretion  in  the  respiratc^ry  tracts. 

If  the  attack  is  an  exacerbation  of  a  more  or  less  chronic  condition, 
the  breathing  is  rapid,  and  the  chest  full  of  mucous  and  sibilant  rales, 
then  the  following  mixture  is  of  the  utmost  value : 

!^.  Potassii  iodidi,  gr.  xxxvj  ; 

Ammonii  chloridi,  Sj  ; 

Syrupi  scilise,  fsiij  ; 

Misturffi  glycyrrhizfe  co.,        q,  s.  ad  f.Diij. — M. 
Sig.  Two  drachms  every  two  or  three  hours. 

Iodide  of  potassium  in  the  writer's  hands,  as  in  the  hands  of  most 
observers,  has  been  of  the  greatest  value.  It  has  been  landed  by  some 
as  a  veritable  cure  for  emphysema.  Certainly  it  gives  great  relief  in 
those  attacks  of  bronchitis  characterized  by  dyspnoea  with  the  whole 
chest  full  of  sibilant  rales.  It  relieves  and  prevents  the  actual  attacks 
of  asthma  to  which  the  patients  are  subject,  for  which  relief  they  are 
most  thankful.  The  M'riter  has  seen  patients  who  were  so  oppressed 
with  dyspnoea,  the  breath-sounds  being  indistinct  with  prolonged  sibi- 
lant expiration — in  other  words,  in  a  sort  of  chronic  asthmatic  condi- 
tion, and  so  unfitted  for  their  duties  that  mere  exercise  was  scarcely 
possible — so  much  relieved  by  a  few  doses  of  iodide  of  potassium  in 
the  foregoing  mixture  that  they  would  declare  themselves  well,  and  the 
examination  of  the  chest  reveal  entirely  different  conditions  from  those 
observed  before  the  administration  of  the  druff. 


668  EMPHYSEMA   OF  THE  LUNGS. 

The  dose  of  the  iodide  may  be  as  great  as  10  to  15  grains  every 
three  hours,  though  5  grains  every  three  hours  is  usually  sufficient. 
The  size  of  the  dose  is  usually  to  be  regulated  by  the  urgency  of  the 
dyspnoea  :  the  greater  the  dyspnoea,  the  greater  the  dose.  Enormous 
doses  can  be  borne  by  some  such  cases  without  causing  any  physiolog- 
ical symptoms. 

If  in  addition  to  the  dyspnnoa  there  is  weakness  of  the  heart,  with 
cyanosis,  the  patient  should  be  given  with  the  iodide  5  drops  of  tincture 
of  digitalis,  with  5  drops  of  tincture  of  nux  vomica,  every  three  hours. 
In  all  cases  the  patient  should  be  at  rest  and  not  expensed  to  extremes 
of  heat  and  cold,  and  in  severe  cases  should  certainly  be  at  rest  in 
bed.  Rest  in  these  severe  attacks  is  of  the  greatest  importance ;  some 
cases,  which  drag  along  for  days  Avhile  up  and  ab(jut.  Mill  respond  at 
once  to  treatment  when  at  rest  in  l^ed. 

For  the  chronic  bronchitis  so  generally  present  in  winter  in  cases 
of  emphysema  doses  of  the  above  mixture  of  iodide  of  potassium  and 
chloride  of  ammonium,  given  every  four  hours,  are  of  great  value. 

Some  cases  with  much  expectoration  and  continuous  cough  respond 
well  to  oil  of  eucalyptus  in  15-drop  doses  every  three  hours,  dropped 
on  sugar  or  given  in  capsule. 

Terebene  under  the  same  conditions  is  sometimes  of  value,  given  in 
doses  of  15  drops  every  three  hours. 

If  there  is  a  tendency  to  exceedingly  large  amounts  of  expectoration, 
with  physical  signs  of  a  dilated  bronchus,  blowing  breathing  over  the 
positions  of  the  bronchi  anteriorly  or  posteriorly,  then  inhalations  of 
creasote,  either  by  one  of  the  numerous  respirators  on  the  market — of 
which,  perhaps,  Yeo's  is  as  simple  and  cheap  as  any — or  inhalations 
of  eucalyptol  from  one  of  the  various  atomizers,   may  be  tried. 

In  all  cases  the  bowels  should  be  regulated,  it  being  seen  that  one 
good  free  movement  is  had  daily.  If  this  cannot  be  obtained  nor- 
mally, the  following  pill   nuiy   be  used  with  benefit : 

^.  Aloini, 

Resinte  podophylli,  aa.  gr.  iij  ; 

Extract,  cascarje  sagradoe,  gr.  xij. — M. 

Fiat  in  pil.  No.  xxiv. 
Sig.  One  pill  three  times  a  day. 

Cod-liver  oil  is  unquestionably  of  great  value  wlion  it  is  well  borne 
by  the  stomach,  but  if  it  disagrees  it  does  more  harm  than  goinl,  and 
should  be  omitted  from  the  treatment. 

Treatment  of  the  Cardiac  Complications. — The  distension 
of  the  air-cells  brings  about,  thntuuh  the  thinning,  atrophy,  and  final 
disappearance  of  their  walls,  an  oMitrration  of  the  terminal  branches 
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of  the  pulinoniu'v  artery.  This  finally  eause.s  a  gradual  dilatation 
of  the  ri>i;ht  side  (»f  the  heart,  eoiuieeted  with  more  or  less  hypertro- 
phy, and  finally  of  the  left  ventriele  as  well,  'riu.'  dilatation  of  the 
rif^ht  ventriele  nnder  these  eirenmstanees  has  its  most  marked  pliy.sieal 
sign  in  the  ej)igastrie  impnlse.  Owing  to  the  distension  of  the  j)arcn- 
chynia  of  the  lungs,  and  eonscfpient  obliteration  of  the  cardiae  dnlne.s.s, 
it  is  always  diffienlt  and  frequently  impossible  to  outline  the  limits  of 
the  right  heart;  eonsequently,  the  epigastric  impulse  becomes  the  chief 
physical  sign.  In  some  cases  the  dilatation  is  so  great  that  the  tricuspid 
valve  becomes  incompetent  and  a  murmur  results,  systolic  in  time,  with 
its  area  of  maximum  intensity  just  to  the  left  of  the  sternum,  at  the 
junction  of  the  sixth  and  seventh  ribs.  This  murmur  is  rare,  how- 
ever. In  the  great  number  of  extreme  cases  noted  in  the  medical  dis- 
pensary of  the  University  of  Pennsylvania  but  few  in.stances  of  it  are 
recorded.  The  .symptoms  are  those  of  heart  failure  under  any  circum- 
.stances,  oedema  of  feet,  urgent  dyspnoea,  especially  on  exertion,  oedema 
of  lung.s,  and  general  cyanosis.  Under  such  circumstances  digitalis  is 
the  main  stay  of  our  treatment. 

It  should  be  given  in  doses  of  1  fluidrachm  of  the  tincture  in 
twenty-four  hours  for  the  first  two  or  three  days,  and  then  gradually 
reduced.  This  is  the  best  possible  mode  of  administration.  Careful 
watch  must  of  course  be  kept  upon  the  pulse  in  order  to  detect  the 
physiological  action  of  the  drug.  Such  a  mode  of  administration, 
however,  is  less  likely  to  be  followed  by  untoward  results  than  any 
other.  Under  these  conditions  strychnine  or  nux  vomica  can  be  pushed 
to  its  fullest  extent  with  the  best  possible  results.  Strophanthus  in  the 
form  of  the  tincture  in  doses  of  from  5  to  10  drops  every  three  hours 
may  be  used  with  benefit.  Sparteine  sulphate  can  also  be  tried  in 
doses  of  J  a  grain  four  times  a  day,  given  either  in  pill  or  solution. 

Iron  and  arsenic  are  of  signal  value  in  strengthening  the  flagging 
power  of  the  heart.  They  may  be  administered  as  already  advised,  but 
can,  and  should  under  these  circumstances,  be  pushed  to  their  fullest 
extent.  Above  all  other  means  of  relief,  and  without  which  drugs  are 
frequently  of  but  little  avail,  is  rest  in  bed.  A  patient  suffering  from 
a  failing  heart  at  rest  in  bed  or  reclining  during  the  day  in  a  chair 
will  respond  much  more  quickly  to  the  use  of  digitalis  and  strychnine 
than  when  allowed  to  be  up  and  about.  All  such  patients  should 
avoid  any  form  of  severe  exertion.  They  should  especially  shun  out- 
door exercise  in  windy  weather.  The  writer  has  in  mind  a  man  with 
organic  disease  of  his  heart,  with  such  perfect  compensation  that  he  was 
entirely  unaware  of  his  illness,  who  was  brought  very  near  death  by  an 
acute  pulmonary  congestion  brought  on  by  walking  in  a  high  wind. 
In  the  attacks  of  dyspnoea  which  come  on  under  such  circumstances, 
and  which  partake  largely  of  the  nature  of  cardiac  asthma,  adminis- 
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tration  of  nitro-glycorin  bv  the  mouth,  1  drop  of  a  1  per  cent,  sohition 
every  half  hour,  a-s  directed  for  the  attacks  of  asthma  so  common  in 
emphysema,  is  of  the  greatest  benefit.  Hoffman's  anodyne  may  be 
used  in  half-drachm  or  drachm  doses  well  dilute^!.  Whiskey  or  some 
other  alcoholic  is  useful,  and  it  may  be  given  in  table-spoonful  doses 
every  half  hour  until  some  effect  on  the  pulse  is  noticed.  Hypodermic 
injections  of  nitro-glycerin  and  strychnine  are  also  of  great  benefit.  The 
latter  may  be  given  in  the  dose  of  ^-^  grain  every  thrt-e  hours.  For  hypo- 
dermic use  it  is  best  obtained  in  the  form  of  tablets  manufactured  by  the 
various  manufacturing  chemists. 

Treatment  of  the  Rexal  Complications.— The  kidneys,  as  the 
other  organs,  partake  of  the  general  congestion,  and  help  to  make  the 
condition  of  the  patient  more  serious  and  more  distressing.  Albumin  in 
the  urine,  hyaline  casts,  and  sometimes  granular  casts,  with  increasing 
oedema,  which  may  become  general,  together  with  headache,  scanty 
urine,  perhaps  in  extreme  cases  ursemic  complications,  show  that  there 
is  present  an  actual  disease  of  the  kidneys.  The  treatment  here  is  rest 
in  bed,  milk  diet,  digitalis,  and  diuretics.  The  diuretic  which  has 
given  the  most  general  satisfaction  to  the  writer  is  10  to  15  grains  of 
acetate  of  potassium  in  an  ounce  of  the  decoction  of  scoparius  (broom)^ 
given  every  two  hours  until  a  free  flow  of  urine  is  obtained.  Another 
favorite  prescription  is  the  following  : 

I^.  Xitro-glycerin.  (1  %),  gtt.  xij  ; 

Caffein.  citrat.,  gr.  xvj  ; 

Aquse,  q.  s.    fsij. — M. 

Sig.  One  tea-spoonful  in  water  every  half  hour. 

This  will  frequently  start  a  flow  of  urine  which  will  eventuate  in  ranch 
improvement  of  the  symptoms  described.  In  this  condition  Basham's 
mixture,  with  the  addition  of  ^  grain  of  strychnine  to  the  dose  will 
be  found  of  value. 
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It  was  not  until  1844  that  Legendre  ami  Ivaiilly  '  discovered 
that  the  lesion  so  commonly  supposed  to  be  a  catarrhal  ])neuuionia  was 
in  reality  a  return  of  the  lung  to  the  fa>tal  condition.  The  treatment 
of  pneumonia  at  that  time  being  debilitating  in  character,  compris- 
ing copious  venesection,  purgation,  and  use  of  tartar  emetic,  this  dis- 
coverv  was  of  the  utmost  impctrtance  to  the  welfare  of  the  patients 
supposed  to  be  affected  with  catarrhal  pneumonia.  Pneumonia  is  a 
disease  characterized    by  intUunniation,  and  was  looUtnl  uj^nn  by  the 
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therapeutists  of  that  (hiy  as  calling  tor  (lej)letin<^  treatment.  Ate- 
lectasis, the  condition  so  IVefjuently  mistaken  lor  it,  especially  in 
children,  is  a  disease  of  weakness,  of  lack  of  power  in  the  whole 
organism,  and  characterized  by  a  more  or  less  complete  collaj)se  of 
the  pulmonary  tissue.  To  bleed  such  a  j)atient  was  to  entail  almost 
certain  death,  and  hence  one  reason  for  the  large  mortality  in  the 
pneumonia  of  childhood  at  that  time. 

\\'ith  tlie  discovery  of  the  true  pathology  of  atelectasis,  the  treat- 
ment has  changed,  and  instead  of  the  patient  being  bled  to  his  death, 
he  is  now  supported  by  vigorous  methods  until  the  lung  has  an  oppor- 
tunity to  resume  its  normal  condition. 

Two  great  divisions  of  this  most  important  disease  are  recognized 
by  writers  on  the  subject  :  conr/enital  atelectasis,  or  that  which  is  caused 
bv  accidents  at  the  birth  of  the  child,  in  which  the  lunn-s  retain  their 
prenatal  condition  after  birth ;  and  acquired  atelectasis,  in  which  the 
once  normal  and  healthy  lung  for  some  reason,  either  local  or  general, 
returns  to  its  foetal  condition  or  collapses.  This  latter  condition  is 
given  the  name,  by  some  writers,  of  pulmonary  collapse,  as  distin- 
guished from  the  congenital  condition. 

Congenital  Atelectasis. 

Treatment  of  this  condition  resolves  itself  into  the  treatment  of  still- 
birth. This  state  depends  in  certain  cases  upon  circumstances  which 
are  remediable.  Hence  the  prophylaxis  of  stillbirth  is  properly  briefly 
spoken  of  in  this  place.  Fuller  and  more  explicit  directions  may  of 
course  be  found  in  all  standard  obstetrical  works.  Quickly-repeated, 
long-continued  labor-pains  where  the  maternal  parts  are  small  or  rigid, 
by  interfering  with  the  placental  circulation,  is  one  of  the  great  causes 
of  stillbirth.  Even  at  this  late  date  ergot  is  frequently  admin- 
istered to  women  in  labor  to  hasten  or  strengthen  their  labor-pains. 
This  is,  of  course,  an  entirely  unwarranted  use  of  the  drug,  and  is 
against  the  best  teaching.  It  need  only  be  mentioned  here  as  one 
of  the  conditions  precipitating  the  above-described  state,  and  to  be 
dismissed  with  the  admonition  to  the  physician  to  delay  the  use  of 
ergot  in  labor  until  the  uterus  is  empty.  The  administration  of  qui- 
nine in  doses  of  15  to  20  grains,  repeated  every  half  an  hour,  will 
usually  encourage  the  pains  in  a  marked  degree.  The  proper  employ- 
ment of  forceps  of  course  will  always  make  unnecessary  any  such  use 
of  ergot  as  I  have  spoken  of. 

Care  in  the  preservation  of  the  membranes  will  frequently  prevent 
the  marked  interference  with  placental  circulation  which  results  in 
devitalizing  the  child.  Search  should  always  be  made  for  the  cord 
about  the  neck,  that  it  may  be  released  as  soon  as  possible  and  the 
placental  circulation  allowed  to  continue. 
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The  proper  administration  of  chloroform  to  the  woman  in  lal)or 
will  fre(piently  prevent  atelectasis.  Insufflation  of  lifpiid  by  the  child 
is  one  of  the  most  frequent  causes  of  the  non-inflation  of  tiie  lungs. 
Care  should  be  taken  that  all  liquids  are  swept  away  from  the  mouth 
before  the  child  has  an  oj)porunity  to  breathe.  When  the  child  is  burn 
with  a  "caul,"  or  with  the  membranes  unbroken,  it  will  frequently 
attempt  to  breathe  before  the  rupture  of  the  membranes,  and  hence 
inspire  much  of  the  amniotic  fluid.  This,  of  course  can  be  remedied 
by  rupture  of  the  membranes  as  the  iiead  protrudes  from  the  vulva. 
This  should  always  be  done,  and  the  ])hysician  should  never  allow 
himself  to  omit  rupturing  the  membrane  for  the  purpose  of  pandering 
to  the  silly  prejudice  which  attaches  to  the  "  caul."  The  head  in  breech 
presentations  should  always  be  delivered  with  as  much  rajiidity  as  })os- 
sible,  in  order  that  the  child  may  breathe  before  the  maternal  circula- 
tion is  too  seriously  interfered  with.  Due  care  must  be  taken  in  the 
use  of  the  obstetric  forcej)s  that  the  pressure  is  not  so  great  that  the 
respiratory  centres  are  interfered  with,  thus  causing  a  lack  of  power 
in  the  child  to  take  inspirations  sufficiently  forcible  to  inflate  the 
lungs. 

Two  well-marked  forms  of  stillbirth  exist:  the  ancemir,  in  which 
the  child  is  pale,  cold,  limp,  and  entirely  without  respiratory  or  other 
movement ;  and  the  eyaiiotic  form,  in  Avhich  the  child  is  cyanosed, 
rigid,  and  makes  abortive  attempts  at  breathing.  The  first  form  is 
much  the  more  serious  condition  of  the  two  :  the  atelectasis  is  almost 
com])lete  and  the  vital  energy  of  the  infant  almost  nil,  onlv  a  faint 
heart-beat  revealing  the  existence  of  life.  In  the  latter  coiitlition  the 
Uings  are  only  partially  atelectatic,  the  abortive  respiratory  movements 
having  had  the  effect  of  slightlv  inflating  the  lunu'. 

Treatment  of  the  Cyanotic  Form  of  Stillbirth. — This  is  usuallv 
a  simple  matter,  the  difficulty  always  increasing  as  the  anremic  form  is 
aj)pr()ached.  The  cord  is  left  untied.  The  nares  and  throat  should  be 
cleared  and  the  mouth  rid  of  mucus  and  other  foreign  material  that 
may  be  found.  This  may  be  done  by  introducing  the  finger,  fli'st 
covered  with  a  soft  cloth,  into  the  nares  and  mouth.  It  is  best  that 
the  finger  should  be  covered  with  the  cloth,  for  the  nuicus  will  adluMV 
more  readily  to  it  than  to  the  naked  Hngcr,  and  there  is  less  danger  of 
injuring  the  child  by  the  oj^erator's  finger-nail. 

Cold  water  may  then  b(>  dashed  over  the  face  and  body  of  the 
infant.  This  will  usually  caus(>  it  to  take  a  deeji  insj)ii-ation,  to  be 
followed  shortly   by   regular  respiratt)ry   movements. 

Finally,  the  body  of  the  child  may  b(>  slapped  or  bi-i>k  fiiciiou-^ 
made.  Failing  in  this  simple  means  <tf  restoiation,  it  is  advised  In- 
some  that  the  cord  In^  cut  and  frtim  1  to  2  drachms  of  blood  allowed  to 
escape.     This  seems  to  the  writer  to  be  bad  practice:  the  child  has  no 
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more  blood  than  is  iiect'ssarv  ;  all  that  i.s  wanted  i.s  its  proper  distribn- 
tion  and  proper  respiratory  movements. 

If  all  these  methods  fail,  the  eord  is  at  onee  to  be  tied,  and  one  of 
the  methods  of  artificial  respiration  presently  to  be  described  is  to  be 
used. 

Treatment  of  the  Anaemic  Form  of  Stillbirth. — In  this  variety 
the  infant  has  every  ap[)caranco  of  death,  cxccj)t  the  important  fact  of 
the  feebly-beating  heart.  So  long  as  the  heart  beats,  be  it  ever  so  fee- 
bly, there  is  reasonable  hojie  that  the  child's  life  may  be  saved.  The 
cord  must  at  once  be  tied,  and  no  time  lost  before  performing  artificial 
respiration.  First,  the  mouth  and  nares  must  be  cleared,  as  previously 
directed,  of  all  material  which  interferes  with  the  ingress  and  egress  of 
air.  If  this  fails  to  remove  the  uuicns,  a  catheter  may  be  introduced 
into  the  trachea,  compression  made  on  the  trachea  below  the  end  of  the 
catheter,  and  air  blown  in  forcibly.  This  will  blow  the  mucus  out  of 
the  mouth  and  nose.  This  method,  recommended  by  Champneys  in  his 
excellent  work  on  artificial  respiration  in  1887,  is  much  to  be  pre- 
ferred to  evacuating  the  mucns  by  suction,  as  is  generally  recom- 
mended. Care  must  of  course  be  taken  that  the  catheter  enters  the 
trachea,  and  not  the  oesophagus.  It  is  not  a  simple  matter  to  pass  a 
catheter  into  the  trachea  of  a  newborn  child.  It  can  best  be  done  by 
introducing  the  finger  into  the  mouth  and  placing  it  over  the  epiglottis. 
Using  this  for  a  guide,  the  catheter  may  be  gently  slipped  into  the 
trachea.  Pressure  should  be  gently  made  over  the  prsecordia  in  order 
to  stimulate  the  circulation. 

Numerous  modes  of  bringing  about  breathing  in  the  child  with 
congenital  atelectasis  have  been  advised.  It  will  not  be  necessary  to 
describe  all  here,  as  reference  mav  be  made  to  works  on  obstetrics,  and 
especially  to  Champneys'  work  referred  to  above. 

One  of  the  best  methods  is  mouth-to-mouth  respiration,  which  may 
be  performed  by  placing  over  the  month  and  nose  of  the  child  a  thin 
cloth,  and  through  this  blowing  forcibly  directly  into  its  mouth.  The 
air  is  then  expelled  by  making  strong  pressure  on  the  sides.  This 
movement  may  be  repeated  fifteen  to  twenty  times  a  minute. 

Sylvester's  method  has  in  the  hands  of  the  writer  been  most  success- 
ful, and  by  it  he  has  certainly  seen  more  than  one  child  saved.  The 
child  is  laid  on  its  back,  with  its  shoulders  raised  and  supported  with 
a  folded  article  of  dress.  The  tongue  is  drawn  forward  (if  the  glottis 
remains  persistently  closed  a  catheter  may  be  introduced,  and  allowed 
to  remain  during  the  manipulations).  The  feet  are  held  securely  by 
an  assistant.  The  arms  are  then  seized  above  the  elbows  and  everted; 
this  eversion  puts  the  tendon  of  the  pectoralis  major  on  the  stretch,  and 
thus  gives  better  leverage  on  the  chest-walls.  The  arms  are  then 
drawn  upward  alongside  of  the  head,  or,  as  the  author  prefers,  outward 
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and  upward,  and  held  in  tliat  position  with  gentle  traetion.  The  arms 
are  then  brought  down  alongside  of  the  chest  and  gentle  pressure  made 
upon  the  chest- walls.  These  movonients  are  repeated  fifteen  t(j  twenty 
times  a  minute.  Great  care  should  be  taken  that  the  movements  are 
not  repeated  too  frequently.  I  know  of  no  temptation  greater  than  to 
hurry  under  these  circumstances.  This  method  is  simple  and  causes 
but  little  disturbance  of  the  child. 

Schultze's  method,  which  is  probably  I)ut  little  known  or  used  in 
this  country,  has  many  advantages,  but  some  disadvantages.  If,  how- 
ever, Sylvester's  method  fails,  it  may  be  tried  with  a  hope  of  success. 
The  cord  is  to  be  tied.  The  child  is  seized  from  behind  with  both 
hands  by  the  shoulders,  in  such  a  way  that  the  right  index  finger  of 
the  operator  is  in  the  right  axilla  of  the  child  from  back  forward,  and 
the  left  index  finger  in  the  left  axilla,  the  thumbs  hanging  loosely  over 
the  clavicles.  The  other  three  fingers  hang  diaij-onallv  d(»wnward 
along  the  back  of  the  thorax.  The  operator  stands  with  his  feet  apart 
and  holds  the  child  in  the  above-described  manner,  practically  hanging 
on  the  index  fingers  in  the  first  position,  with  the  feet  downward,  the 
whole  weight  resting  on  the  index  fino;ers  in  the  axilla?,  the  head  being 
supported  by  the  ulnar  borders  of  the  hands.  This  the  first  inspiratory 
position.  At  once  the  operator  swings  the  child  gently  forward  and 
upward.  When  the  operator's  hands  are  somewhat  above  the  hori- 
zontal the  child  is  moved  gently,  so  that  the  lower  end  of  its  body 
falls  forward  toward  its  head.  The  bodv  is  not  flung;  over,  but  movetl 
gently  until  the  lower  end  rests  on  the  chest.  In  this  position  the 
chest  and  upper  end  of  the  abdomen  are  compressed  tightly.  The 
child's  thorax  rests  on  the  tips  of  the  thumbs  of  the  operator.  As  a 
result  of  this  forcible  expiration  the  fluids  usually  pour  out  of  the  nose 
and  mouth  of  the  infant.  The  child  is  allowed  to  rest  in  this  position 
(the  first  expiratory  position)  about  one  or  two  seconds.  The  operator 
gradually  lowers  his  arms,  the  child's  body  bends  back,  and  he  again 
holds  the  infant  hanging  on  his  index  fingers  with  its  feet  downward  ; 
this  is  the  second  inspiratory  position.  These  movements  are  to  be 
repeated  at  least  fifteen  or  twenty  times  in  the  minute. 

Respiration  being  established,  the  child  should  be  wraj)jied  in  a 
M'oollen  covering  and  laid  on  its  right  side,  with  head  somewhat 
raised. 

This  section  caiuiot  be  better  ended  than  by  quoting  Champneys' 
final   words  : 

*'  Do  not  hurry :  it  is  not  a  question  of  seconds,  and  sucvess 
depends  uj>on  a  fine  exercise  of  the  judgment.  Make  a  good  diag- 
nosis first  as  to  life  or  death  ;  secondly,  as  to  the  stage  of  asphyxia. 
If  the  child  is  macerateil.  it  is  (^bviouslv  dead  and  past  ho]H\  If  the 
h(>art  beats  ever  so  slowlv  and    t'ccltiv,  it  is  not  dead.      It'  the  heart  is 
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not  healing,  death  is  not  cfi-taiii  unless  it  <'aii  Ix'  proved  to  have  been 
inactive  lor  a  lonji;  time.  It*  the  child  is  livi<l  ami  not  llabby,  it  will 
probably  eonie  round  ;  \vij)e  out  its  niontii  an<l  pharynx,  rub  down  the 
spine,  and  ])ress  gently  over  the  cardiac  region.  If"  this  pnxhices  no 
effect,  or  it"  in  the  pale  stag<',  inllate  the  lung>  by  the  mouth  and  bv 
Sylvester's  method.      It"  air  enters  the  lungs,  well  and  good;  if"  not, 

try  8ehultze's  method  or  insert  a  eatiieter Never  be  eontent  until 

the  child  breathes  regularly  and  appears  to  be  continually  improving," 
On  tiie  days  succeeding  the  birth  the  child's  peripheral  circulation 
may  be  hastened  and  aided  by  gentle  friction  over  tiie  body  with  alco- 
hol. The  child  when  weak  should  be  l<ept  on  its  right  side,  to  aid  in 
closure  of"  the  foramen  ovale.  If  the  circulation  is  very  feeble,  6-drop 
doses  of  whiskey  every  hour  may  be  given,  well  diluted.  If  the  infant 
is  tot)  feeble  to  nurse,  the  breast-milk  must  be  drawn  by  aid  of  a  pump 
— one  in  which  the  air  is  withdrawn  by  suction  with  the  mouth — 
and  the  milk  given  by  means  of  a  spoon. 

Acquired  Atelectasis. 
Pulmonary  collapse,  the  name  given  to  this  condition  by  Meigs 
and  Pepper  and  otlier  authors,  was,  as  before  stated,  considered  an 
inflammatory  condition  until  its  true  pathology  was  pointed  out  by 
the  French  observers.  This  condition  can  occur  at  any  age,  but  is 
most  common  in  infancy.  It  is  especially  liable  to  follow  and 
complicate  a  low  adynamic  condition,  such  as  typhoid  fever  in  the 
adult.  It  is  not  an  infrequent  complication  of  pneumonia,  especially 
when  the  general  condition  of  the  patient  is  much  reduced  for  any 
reason.  It  is  especially  common  in  weak  and  ill-nourished  children 
affected  with  whooping  cough  and  measles,  and  is  a  most  common 
cause  of  death  in  these  diseases.  Knowing  that  atelectasis  is  a  frequent 
cause  of  death  in  such  conditions,  the  wise  physician  guards  by  all  pos- 
sible ways  in  his  power  against  this  complication.  Children  who  are 
weak  from  inheritance  or  their  surroundings  are  especially  liable  to  this 
disease.  If  such  a  child  is  stricken  with  whooping  cough  or  measles,  it 
is  the  first  duty  of  the  physician  to  improve  in  every  way  the  sur- 
roundings of  the  patient  and  his  general  strength.  Practice  among 
the  poor  with  children  and  adults  crowded  indiscriminately  in  ill-ven- 
tilated  rooms,  ill-fed  and  worse  nursed,  is  an  entirely  different  employ- 
ment from  that  among  the  rich,  who  are  able  to  surround  themselves 
and  their  children  with  every  comfort.  For  the  latter  it  is  an  easy 
matter  to  obey  the  commands  of  the  physician  and  remove  the  child 
to  the  country  or  seashore.  For  a  woman  with  an  artificially-fed  child, 
with  five  or  six  other  children  between  infancy  and  puberty,  with  no 
money  except  for  the  mere  necessities  of  life,  it  is  an  impossible  task. 
Fortunately,    however,    the    charitably    disposed    of   our   great   cities 
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have  made  it  a  comparatively  easy  task  for  the  physician  to  have  his 
poor  patient  removed  from  the  crowded  tenements  and  enjoy  the  fresh 
air  of  seashore  and  country.  When  possible  a  child  who  is  able  to  Ije 
moved,  and  who  has  a  partial  or  threatened  atelectasis,  should  be  sent 
away  from  the  crowded  parts  of  the  city,  that  its  body  may  receive 
vigor  from  the  fresh  air  and  pure  food.  If  this  is  impossible,  then  the 
mother  should  be  encouraged  to  give  the  child  exercise  in  the  fresh  air 
by  taking  it  to  the  various  parks  accessible  from  all  of  our  cities.  Good 
food  should  be  furnished,  and  tonics  containing  iron  and  strychnine 
given. 

The  compound  syrup  of  hypophosphites,  used  in  half  tea-spoonful 
doses,  well  diluted  and  repeated  every  three  hours,  has  been  a  m(jst 
efficient  remedy  in  my  hands  for  improving  the  tone  of  the  weak  chil- 
dren which  flood  our  cities.  All  this  could  and  should  be  done  as  a 
prophylactic  measure. 

Besides  whooping  cough  and  measles,  the  diarrhoea  which  is  such  a 
fertile  source  of  death  among  infants  in  cities  is  another  cause  which 
acts  by  its  debilitating  effect  in  bringing  on  severe  attacks  of  atelectasis. 
Here  the  prophylactic  measures  above  alluded  to  are  eminently  proper. 
The  additional  measure  of  care  of  the  food  must  be  taken  with  es]X3- 
cial  consideration.  This  subject  is  fully  treated  of  in  the  article  on 
Entero-colitis,  but  the  author  thinks  it  not  out  of  place  to  give  a  few 
simple  rules  here  for  the  guidance  of  the  reader. 

As  is  well  known,  entero-colitis  occurs  with  far  the  greater  fre- 
quency in  artificially-fed  children,  and  the  selection  of  food  becomes 
at  once  a  most  serious  question.  Cow's  milk,  when  it  can  be  secured 
in  a  good  degree  of  freshness  and  purity,  is  undoubtedly  the  best 
substitute  for  mother's  milk.  The  patients  should  be  instructed  to 
avoid  purchasing  that  which  has  been  hauled  about  the  city  for  hours, 
and  if  possible  it  should  be  served  twice  daily.  There  are  numerous 
reliable  dairies  in  Philadelphia,  and  they  doubtless  exist  in  other 
cities,  where  pure  milk  can  be  obtained  daily.  It  is  part  of  the 
duty  of  the  physician  to  make  himself  familiar  with  these  places, 
and  insist  on  his  patients  purchasing  from  them.  Pure  milk  being 
obtained,  it  should  be  sterilized  in  the  summer  months.  It  is  out  of 
the  question  for  many  of  the  poor  to  purchase  the  patent  sterilizer,  and 
is  probably  unnecessary.  Most  efficient  sterilizing  can  be  done  by  the 
use  of  the  ordinary  boiler  found  in  the  poorest  family,  and  some  sup- 
port for  the  bottles,  such  as  an  iron  stand  uschI  for  holding  flat-irons. 
The  stands  are  placed  in  the  bottom  of  the  boiler,  and  water  ]ioureil  in 
until  it  reaches  almost  the  top  of  the  stand.  A  nuiubcr  of  bottles — 
the  ordinarv  nursing-bottles  answering  perfectly — arc  well  elea:;cd  and 
filled  with  the  milk,  and  stopi)ered  with  raw  cotton  which  has  been 
singed  in  a  flame.     The  bottles  are  then   plaeetl  on  the  stand  in  the 
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bottom  of  tlie  hoilcr,  the  whole  covcicmI  with  a  rather  loose-fitting  lid, 
ami  boiled  from  thirty  to  lil'ty  miimtcs.  The  bottles  should  remain 
eorkcd  until  the  milk  is  to  he  used.  Tliis  milk  may  be  diluted  one- 
half"  with  lime-water  or  barley-water,  and  fed  to  a  three  montiis'  old 
child  in  amounts  of  four  ounees  every  two  hours. 

Tile  milk  may  be  predigested  by  the  aid  of  Fairehild's  peptogenic 
milk  powder,  which  makes  a  most  wholesome  food. 

If  it  is  impossible  to  get  good  milk,  or  if  the  child  cannot  digest 
milk  under  any  circumstances,  then  recourse  must  be  had  to  some  of 
the  artificial  foods.  As  a  food  malted  milk  has  been  a  most  useful  one 
in  the  hands  of  the  writer,  and  has  the  advantage  of  being  easily 
prepared. 

It  would  be  manifestly  out  of  })lace  to  go  into  the  medicinal  treat- 
ment of  diarrhoea,  but  the  writer  cannot  refrain  from  advising  the 
use  of  salol  in  all  cases  of  entero-colitis  of  children.  Combined 
with  bismuth  and  chalk  mixture  in  such  a  prescription  as  follows,  it 
will  be  found  of  signal  value : 

I^.  Saloli,  gr.  xlviij  ; 

Bismuthi  subnit.,  3iss ; 

Mist,  creta?,  q.  s.    fsij. — M. 

Sig.  One  tea-spoonful  every  two  hours  for  a  child  one  year  old. 

The  bronchitis  which  accompanies  and  follows  measles  must  be 
appropriately  treated.  As  previously  urged,  tonics  and  hygienic  sur- 
roundings are  of  paramount  importance.  Syrup  of  hypophosphites,  cod- 
liver  oil,  and  massage  are  of  importance.  The  bronchitis  is  best  treated 
by  some  such  mixture  as  follows : 


Potassii  bromidi, 

gr.  xxxij ; 

Amnion,  chloridi, 

gr.  xxxij  ; 

Syrupi  scillse. 

fsij; 

Syrupi  tolutan., 

fij; 

Aquse, 

q- 

s.  flij.— M. 

Sig.  One  tea-spoonful  every  two  or  three  hours. 

If  the  bronchitis  is  capillary  and  the  child  weak,  the  addition  of  2 
grains  of  carbonate  of  ammonium  to  each  dose  of  the  prescription,  and 
the  omission  of  the  squill,  will  be  indicated. 

The  whooping  cough  may  be  treated  with  the  above  mixture  used 
for  the  bronchitis,  and  the  addition  of  belladonna  to  control  the 
paroxysms.  For  belladonna  to  be  of  value  it  should  be  given  in  full 
doses.  It  is  always  directed  to  be  given  alone ;  for  a  child  one  year  old 
2  drops  are  ordered  every  two  hours,  to  be  increased  until  flushing 
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of  the  face  or  dilatation  of  tho  pnjiil  is  noticed  after  each  dose.  The 
bromide  may  be  increased  in  the  prescription  suggested  for  the  bron- 
chitis until  the  child  shows  signs  of  bromism. 

True  Atelectasis. 

A  child  with  whooping  cough,  measles,  pneumonia,  or  diarrhoea,  or 
an  adult  with  ])neumonia  or  typhoid  fever,  may  be  progressing  in  an 
entirely  satisfactory  manner  when  suddenly  atelectasis  will  supervene. 
This  will  be  noted  by  sudden  more  or  less  severe  cyanosis,  coldness  of 
the  extremities,  dyspnoea,  and  shallow  respirations.  The  physical  signs 
will  be  inspiratory  retraction  of  the  intercostal  spaces  when  there  is 
much  lung  involved,  a  dull  or  tympanitic  percussion  note,  and  faint 
vesicular  breath-sounds.  Under  such  circumstances  the  time  ff»r  active 
measures  has  come.  If  the  patient  is  suffering  from  pneumonia,  and 
atelectasis  of  the  unaffected  lung  has  taken  place,  and  whiskey  and 
digitalis  have  already  been  used,  they  must  now  be  pushed  to  their 
fullest  extent.  Strychnine  may  be  used  hypodermically  in  doses  of 
^  grain  repeated  every  three  hours.  Here  hypodermic  injections  of 
nitro-glycerin,  repeated  every  hour,  will  give  excellent  results  in  toning 
up  the  flagging  heart.  In  children  whiskey  is  perhaps  the  most  reli- 
able stimulant.  The  writer  once  administered  to  a  child  three  months 
old,  nearly  dead  from  atelectasis  com]>licating  bronchitis,  lo-drop  doses 
of  whiskey  every  fifteen  minutes,  with  the  result  that  the  cyanosis  dis- 
appeared, the  heart  became  regular,  and  final  recovery  took  place.  Car- 
])()nate  of  ammonium,  a  good  cardiac  stimulant,  may  be  used  in  the 
adult  in  doses  of  10  grains  repeated  every  one  or  two  hours.  Sina- 
pisms to  the  chest  are  a  most  efficient  mode  of  stimulating  the 
weakened  respiratory  muscles. 


GANGRENE  OF  THE  LUNG. 

ProbabTjY  the  most  important  clcincnt  to  be  taken  into  consider- 
ation in  the  prognosis  of  a  case  of  jnilmonary  gangrene  is  the  condition 
of  the  patient  j)revious  to  the  manifestation  of  the  disease.  When  a 
patient  suffering  from  ])neumonia,  instead  of  ]>rogressing  favorably  to 
resolution,  begins  to  expectorate  f<etid  material  containing  gangrenous 
lung-tissue,  with  the  sputum  separating  into  three  layers,  so  diagnostic 
of  gangrene,  there  is  the  tem])tation  for  us  to  say,  "  All  is  lost !"  Lit- 
erature, however,  abounds  with  cases  of  undoubttHl  gangrene  of  the 
lung  that  have  recovered  after  a  more  or  less  prolongetl  course.  A 
verv  gencrMllv  favorable  element  in  all  the  cases  is  the  excellent  con- 
dition of  the  patient  when  attacked  with  the  gangrene;  therefore,  if 
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we  have  a  case  ot*  piieiiiuonia  in  wliicli  the  airoctcd  area  has  booome 
ganj^reiious,  or  a  case  of"  i'orcij^n  body  in  the  huig  whiclj  has  cansed  a 
gangrenous  f'oens,  it  behooves  ns  to  do  all  tiiat  is  possible  for  the  recov- 
ery of  our  case,  instead  of  inaUini::  nj)  our  minds  that  the  patient  will 
die  and  sitting  by  with   Iblded   liands. 

Prophylaxis  of  gangrene  of  the  lung  is  an  important  j)oint  in  the 
treatment  of  all  cases  of  pulmonai'v  disease.  The  treatment  of  putrid 
bronchorrhoea,  which  so  freijuently  antedates  gangrene  of  the  lung,  is 
of  the  utmost  imi)ortance.  Improvement  of  the  surroundings  of  the 
patient,  with  a  liberal  supply  of  fresh  air  and  nourishing  food,  is 
necessary.  The  use  of  antiseptic  mouth-wash'js  and  inhalations  of 
carbolic  acid,  either  dissolved  in  hot  water  or  from  one  of  the  various 
respirators,  to  be  used  more  or  less  constantly,  M'ill  be  found  of  value. 
Eucalyptol  may  be  emjiloyed  in  the  same  way,  or  it  as  well  as  carbolic 
acid  may  be  inhaled  from  one  of  the  various  steam-atomizers. 

Since  gangrene  of  the  lung  is  a  frequent  occurrence  in  lunatics,  im- 
provement of  the  hygienic  surroundings  of  such  patients  is  important. 
AVheu  artificial  feeding  becomes  necessary,  care  should  be  taken  that 
particles  of  food  are  not  introduced  into  the  air-passages  and  by  their 
presence  there  give  rise  to  gangrene. 

Traube  has  suggested  the  use  of  acetate  of  lead  in  pill  form  in  1- 
grain  doses,  repeated  every  second  hour.  He  combines  w^ith  this,  when 
the  foetor  has  nearly  subsided,  |  to  1 J  grains  of  tannic  acid.  Chlori- 
nated lime  in  doses  of  30  grains  has  also  been  used.  Carbolic  acid 
may  be  given  either  in  capsules  or,  preferably,  in  wine.  It  may  be 
prescribed  in  the  following  manner : 

^.  Acidi  carbolic!,  gtt.  xxiv  ; 

Vini  xerici,  fsvj. — M. 

Sig.  One  table-spoonful  every  three  hours. 

The  treatment  by  inhalations  was  first  introduced  by  Skoda.  The 
remedy  most  frequently  used  in  this  manner  is  oil  of  turpentine.  This 
may  be  employed  in  one  of  the  ordinary  atomizers  or  by  placing  the 
turpentine  in  a  cup  of  hot  water  and  inhaling  the  fumes  through  an 
ordinary  funnel. 

Eucalyptol,  which  is  probably  as  efficient  as  turpentine,  has  the 
advantage  of  a  much  more  pleasant  odor.  It  may  be  used  in  the  same 
way.     Carbolic  acid  may  also  be  inhaled  w^th  benefit. 

One  of  the  most  efficient  vaporizers  which  has  come  to  the  notice 
of  the  writer  consists  of  a  chamber  containing  water,  from  the  top  of 
which  leads  a  small  exit-pipe  ending  in  a  mouth-piece  filled  with 
sponge.  The  substance  to  be  inhaled  is  poured  or  dropped  upon  the 
sponge,  and  the  water  heated  by  means  of  a  spirit  lamp,  which  is  fitted 
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to  the  apparatus.  The  steam  passes  out  of  the  pipe,  and  through  the 
sponge  containing  the  substance  to  be  inhaled.  In  this  way  most 
efficient  vaporization  of  the  substance  is  obtained. 

While  these  measures  may  and  should  be  undertaken  in  all  cases  of 
gangrene  of  the  lung,  the  general  treatment  of  the  patient,  together 
with  that  of  the  complications,  is  of  the  utmost  importance. 

Supporting  measures  must  be  at  once  adopted,  and  if,  as  will  be 
most  likely,  the  patient  is  suffering  from  some  primary  disease  f(jr 
which  stimulants  are  being  used,  they  must  be  supplemented  by 
increasing  the  doses  or  adding  other  stimulants.  Alcohol  must  be 
used  in  large  quantities :  the  proper  guide  as  to  the  amount  of  whiskey 
or  brandy  to  be  given,  here  as  elsewhere  when  there  is  great  depression, 
is  not  the  amount  used,  but  the  effect  upon  the  pulse  and  general  con- 
dition of  the  patient.  It  should  be  increased  until  the  pulse  becomes 
fuller  and  stronger,  until  the  dry  tongue  becomes  moist,  or  until  the 
delirium  becomes  less  marked.  So  long  as  these  improvements  con- 
tinue the  alcohol  may  safely  be  increased :  if  the  effect  is  the  opposite 
from  this,  or  if  as  an  apparent  cause  of  the  large  doses  the  pulse 
becomes  weaker,  the  tongue  drier,  and  the  delirium  increases,  then  it 
is  time  to  lessen  the  dose. 

Strychnine  is  a  most  excellent  heart  tonic,  and  is  best  given  hypo- 
dermically.  Certainly,  the  effect  when  administered  in  this  manner  is 
much  more  beneficial  than  when  given  by  the  mouth.  In  extreme 
cases  -^-^  of  a  grain  may  be  administered  hypodermically  every  three 
hours — at  longer  intervals  of  course  when  the  symptoms  are  not  so 
urgent. 

Milk  must  be  administered  in  large  quantities;  from  three  pints  to 
two  (piarts  in  twenty-four  hours. 

Inhalation  of  oxygen  has  lately  been  advised  as  a  useful  metluxl  of 
treatmentc  This  gas  can  now  be  obtained  from  manufacturers  in  receiv- 
ers from  which  it  can  be  directly  inhaled. 

Hicmoptysis,  which  is  an  occasional  complication,  must  be  met  by 
the  usual  means  of  cold  applications,  ice  by  the  mouth,  rest,  opium, 
and  ergot. 

Cough  is  best  controlled  by  the  judicious  use  of  narcotics. 

For  the  relief  of  the  fever,  quinine,  administeriHi  in  doses  of  10 
grains  nigiit  and  morning,  is  of  the  greatest  value,  both  as  a  antipyretic 
and  general  tonic.  The  newer  antipyretics,  antipyrine  and  phenacetin, 
may  be  used  in  doses  of  10  grains  when  the  tein]>crature  biH'omes  exces- 
sive. Remembering  that  the  exhaustion  produceil  by  the  disease  itself 
is  great  and  quite  caiKible  of  causing  death,  antipyretics  of  the  last- 
named  group  must  l)c  us(h1  with  caution.  It  is  the  practice  of  the 
writer  invariably  to  accompany  the  administrati»Mi  of  these  two  drugs 
in  antipyretic  doses  with  a  hyiHKlermic  injection  of  nitro-glycerin,  and 
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to  watch  the  oiYvct  of  the  antipyretic  and  re})eat  the  nitro-glycerin  if 
there  is  any  tendency  to  collapse. 

Catarrhal  conditions  of  the  stomach  and  intestine  are  frcrpiently 
produced  by  swallowing  tiie  expectoration.  Tiieso  arc  best  controlled 
by  bismuth  and  opium.  A  favorite  prescription  in  such  conditions  is 
the  following : 

I^.  Morphine  sulph.,  gr.  j  ; 

Bismuth,  subnit.,  3ij. — M. 

Fiat  in  chart.  No.  xij. 
Sig.  One  powder  every  two  or  three  hours,  as  required. 

Surgical  treatment  of  gangrene  of  the  lung  in  favorable  cases  offers 
in  this  age  of  antiseptic  surgery  perhaps  the  most  hopeful  means  of 
procedure.  If  the  gangrenous  spot  is  situated  near  the  surface,  and 
can  be  definitely  marked  out,  there  is  every  reason  to  call  in  the 
surgeon  to  our  aid.  Several  cases  are  on  record  where  such  pro- 
cedure has  resulted  in  saving  the    patient. 


ABSCESS  OF  THE  LUNG. 

Little  is  to  be  said  upon  the  treatment  of  abscess  of  the  lung 
which  will  not  apply  to  the  treatment  of  gangrene.  In  both,  disin- 
fectants, such  as  carbolic  acid  and  eucalyptol,  may  be  used  by  the 
mouth  and  by  inhalation.  Stimulants  must  be  pushed  as  in  gangrene 
of  the  lung,  and  the  various  complications  treated  in  the  same  manner. 

The  surgical  treatment  of  abscess  of  the  lung  has  of  late  claimed  the 
attention  of  physicians  and  surgeons.  Many  cases  are  on  record  which 
have  recovered  after  surgical  interference  which  had  given  every  evi- 
dence of  succumbing  under  purely  medical  treatment.  If  the  abscess 
can  be  definitely  made  out,  and  is  believed  to  be  solitary  and  not 
multiple,  everything  points  to  the  propriety  of  surgical  treatment. 
This  is  manifestly  not  the  place  to  describe  the  operation  to  be 
undertaken ;  it  must  be  left  to  the  good  judgment  of  the  surgeon 
consulted.  However,  when  a  case  in  which  there  is  evidence  of 
pus  begins  to  fail,  an  exploratory  puncture  may  be  made  to  estab- 
lish the  diagnosis,  and  then  active  measures,  either  puncturing  with 
a  large  trocar  and  inserting  a  drainage-tube,  or  making  a  free  open- 
ing and  giving  vent  through  a  large  tube.  This  latter  measure 
appears  to  have  given  much  better  results  in  the  cases  reported  than 
the  mere  draining  by  a  small  opening. 
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Necessarily,  stimulation,  antipyretics,  and  general  tonic  treatment 
must  be  continued  until  the  complete  recovery  of  the  patient. 


CEDEMA  OF  THE  LUNGS. 

CEdema  of  the  lungs  is  never  a  primary  atfcction.  Occurring  as  it 
does  in  the  course  of  other  diseases — notably,  Bright's  disease  and 
organic  heart  disease — its  treatment  properly  belongs  to  the  consider- 
ation of  the  complications  of  those  diseases. 

However,  as  the  physician  occasionally  first  sees  his  patient  with 
pulmonary  oedema  as  the  chief  condition  to  be  treated,  it  is  perhaps 
best  to  consider  it  briefly   in  this  place. 

A  patient  with  more  or  less  cyanosis,  urgent  dyspnoea,  frothy  expec- 
torations, and  with  his  chest  filled  with  mucous  rales  is  suffering  from 
an  attack  of  pulmonary  oedema.  If  this  attack  has  occurred  in  the 
course  of  acute  or  chronic  nephritis,  diuretics,  diaphoretics,  and  purga- 
tives will  probably  give  the  best  results.  If  the  patient's  heart  is  fairly 
strong,  a  hypodermic  injection  of  from  \  to  ^  of  a  grain  of  pilocarpine 
can  be  administered  with  good  results,  or  the  patient  may  be  given  a 
hot-air  bath.  A  large  funnel  may  be  placed  over  a  lightecl  spirit 
lamp,  and  the  small  end  of  the  funnel  inserted  under  the  bed-clothing. 
In  a  very  short  space  of  time  the  air  in  the  tent  formed  by  the  sheet 
will  be  superheated,  and  will  bring  on  a  profuse  sweet.  An  efficient 
steam-bath  may  be  originated  in  a  few  moments  bv  filling  bottles  with 
very  hot  water  and  drawing  over  them  stockings  dampened  in  warm 
water,  the  bottles  thus  covered  to  be  laid  under  the  bed-clothing  next 
to  the  patient.  Diuretics  will  probably  be  less  efficient,  on  account  of 
the  length  of  time  it  takes  for  thorn  to  act. 

Purgatives  in  the  shape  of  \  or  ^  of  a  grain  of  elatorium,  or  the 
compound  jalap  powder  in  drachm  doses,  may  be  given  when  tiie 
strength  of  the  patient  will  allow  it. 

When  these  depleting  measures  are  used  it  will  be  well  to  sujiport 
the  iieart  with  hypodermic  injections  of  strychnini",  ^\y  of  a  grain,  or 
of  15  minims  of  tincture  of  digitalis,  or  1  or  2  drops  of  a  1  per  cent, 
solution  of  nitro-glyceriu.  If  the  oedema  is  dependent  upon  a  weak 
heart  due  to  organic  heart  disease  or  other  cause,  then  tlie  projier  treat- 
ment is  the  free  use  of  cardiac  stimulants. 

irypiKh'rniic  injections  of  a  1  j>er  et'ut.  solution  o\^  nitro-glvcerin 
have  been  of  signal  value  in  the  writer's  hands.  In  the  Mtdical  and 
.^nrr/icdl  Reporter,  June  2,  1888.  the  writer  n-portotl  a  series  of  eases 
of  heart   failure  treated   by   this   method.      His  experience  since  that 
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time  has  amply  justified  tlic  conclusions  drawn  and  confirmed  liim  in 
its  use.  It  may  be  given  in  doses  of  1  drop  in  water  every  lialf  liour 
until  relief  is  obtained.  Hypodermic  injections  of  whiskey,  strychnine, 
and  dii:;italis  should  be  given  for  their  more  lasting  effects.  By  the 
mouth  whiskey,  Iloft'man's  anodyne,  and  aromatic  spirit  of  ammonia 
may  also  be  given. 

In  that  form  of  oedema  coming  on  in  the  course  of  fevers  it  will  be 
well  to  change  the  position  of  the  patient  as  frecjuently  as  practicable, 
in  order  to  prevent  a  portion  of  the  lung  from  being  continuously  in  a 
dependent  position. 


HYPEREMIA   OF    THE    LUNGS   AND    PASSIVE    CON- 
GESTION OF  THE  LUNGS. 

Hyper.t:mia  of  tlie  lungs  or  active  congestion,  coming  on  from 
over-action  of  the  heart,  may  cause  so  much  embarrassment  of  the 
respiration  that  venesection  is  called  for,  but  usually  dry  or  wet  cups 
to  the  chest,  with  hot  mustard  baths  and  the  administration  of  full 
doses  of  aconite,  will  give  the  desired  relief. 

In  such  cases  the  disturbing  element,  if  it  be  excitement  or  undue 
use  of  stimulants,  must  be  removed.  Where  the  condition  is  due  to 
mental  emotions,  bromide  of  potassium  in  from  30-  to  60-grain  doses 
wall  be  of  benefit. 

Passive  congestion  of  the  lungs,  which  usually  occurs  in  the  course 
of  some  adynamic  fever,  calls  for  an  opposite  mode  of  treatment. 
Here  the  heart  is  weak,  and  needs  stimulation  with  whiskey,  digi- 
talis, and  strychnine.  The  position  of  the  patient  in  bed  should  be 
frequently  changed,  as  in  cases  of  oedema  due  to  the  same  causes. 


PULMONARY  EMBOLISM. 

Whex  emboli  of  the  pulmonary  artery  have  their  origin  in  valvu- 
lar lesions  of  the  heart  or  in  some  septic  focus,  such  as  a  puerperal 
uterus  or  an  abscess,  treatment  must  be  entirely  symptomatic.  One 
form  of  emboli,  however,  those  wdiich  have  their  origin  in  the  clot  of 
an  occluded  vein,  may  to  a  great  extent  be  prevented  by  rational  treat- 
ment of  the  inflamed  vein.  First  among  these  prophylactic  measures 
is  rest.  No  patient  with  a  phlebitis  of  the  saphenous  vein  should  be 
allowed  out  of  bed  until  all  symptoms  of  active  inflammation  have 
subsided,  and  until  the  clot  is  firmly  adherent  to  the  walls  of  the 
vessel.     The   limb   should    be  kept   in   a   slightly    elevated   position 
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and  lightly  banda<re<l  with  a  flannel  roller.  When  other  veins  are 
involved,  due  care  should  be  taken  that  the  clot  is  left  undisturljed 
until  absorption  has  begini  to  take  place.  If  the  infarrts  to  which 
the  emboli  give  rise  should  su])purate,  then  the  case  becomes  one  of 
abscess  or  gangrene  of  the  lungs,  and  should  be  treated  accordingly. 


TUMORS  OF  THE  LUNG. 

The  treatment  of  tumors  of  the  lung  is  necessarily  unsatisfactory, 
with  the  single  exception  of  cystic  tumors.  Little  beyond  a  general 
supporting  treatment  is  available. 

The  distressing  symptoms  connected  with  respiration  may  be  alle- 
viated by  rest,  posture,  and  narcotics.  Cystic  tumors,  when  it  is  jiossi- 
ble  to  diagnosticate  them,  may  be  incised  and  treated  on  surgical  prin- 
ciples. Surgical  interference  with  other  varieties  of  tumors  is  of  no 
practical  value. 

Echinococcus  cysts  may  be  treated  as  other  cystic  tumors,  with 
possibly  more  hope  of  permanent  relief.  The  cyst  may  be  incise<l 
and  thorough  drainage  kept  up,  in  order,  if  possible,  to  get  rid  of  all 
the  hydatids. 


CROUPOUS  AND  CATARRHAL  PNEUMONIA. 

By  EDWIN  E.  GRAHAM,  M.  D. 


CROUPOUS    PNEUMONIA. 

Generax.  Considerations. 

The  treatment  of  crouiious  pneunionia  mu^t  necessarily  be  influ- 
enced by  our  opinion  of  its  causation  and  pathology.  Exposure  to 
cold,  the  excessive  use  of  alcohol,  improper  nourishment,  bad  hygienic 
surroundings,  nervous  shock,  severe  injuries,  or  any  cause  that  depresses 
the  vital  forces,  predisposes  the  individual  to  pneumonia.  Certainly, 
unless  we  accept  this  explanation  of  its  origin,  the  exciting  cause  of 
many  cases  of  pneumonia  must  remain  in  doubt. 

On  the  other  hand,  from  the  studies  of  bacteriologists  it  would 
appear  that  croupous  pneumonia  is  not  invariably  due  to  a  single  cause, 
and  that  cases  differing  neither  in  symjitoms,  physical  signs,  nor  post- 
mortem lesions  may  originate  under  quite  ditferent  conditions.  Never- 
theless, after  carefully  considering  all  the  circumstances,  the  weight  of 
evidence  clearly  tends  to  the  belief  that  the  lung  inflammation  probably 
depends  on  an  antecedent  change  about  which,  histologically,  we  as  yet 
know  nothing.  Thus  pneumonia — or  rather  the  processes  in  the  lung 
Avhich  have  previously  been  so  called — occupy  but  a  subordinate  place 
in  a  series  of  phenomena  of  which  the  lung-changes  are  only  a  part. 
It  does  not,  however,  come  within  the  scope  of  this  paper  to  discuss 
this  aspect  of  the  subject.  All  must  admit,  however,  that  as  regards 
the  bacteriology  of  pneumonia  there  is  as  yet  scarcely  sufficient  evidence 
to  establish  the  dependence  of  the  disease  upon  one  specific  germ. 

Whatever  opinion  we  may  hold  as  to  the  causation,  it  must  be 
admitted  that  in  the  typical  form  of  the  disease  manifestations  of 
inflammation  in  the  pulmonary  structure  are  uniformly  present. 
Pneumonia,  unlike  other  inflammations,  is  seldom  produced  by  arti- 
ficial means,  nor  have  we,  as  is  usual  with  inflammations  in  other  or- 
gans, a  definite  line  of  symptoms  following,  pari  j)nssu,  the  progress 
of  the  inflammation  in  its  full  extent  and  severity.  The  physical 
signs  of  consolidation  may  not  develop  until  several  days  after  the 
appearance  of  the  pyrexia,  and  the  ratio  of  fever  and  area  of  lung 
involved  is  often  far  from  constant.  Considerations  such  as  these, 
together  Avitli  the  knowledtj-e  that  inoculation  has  been  successful  in 
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exciting  the  disease  in  animals,  such  as  mice,  guinea-pigs,  and  rabbits, 
and  tlmt  no  atfection  due  to  a  local  cause  produces  symptoms  so  definite 
in  point  of  time  as  croupous  pneumonia,  are  opposed  to  the  view  that 
pneumonia  is  nothing  more  than  a  local  infianniiation. 

Realizinir,  then,  that  we  do  not  have  to  contend  with  an  inflamma- 
tion,  but  rather  with  a  constitutional  disease,  and  one,  moreover,  of 
comparatively  short  duration,  we  readily  adopt  an  expectant  treatment, 
ever  alert,  interfering  only  when  necessary,  and  not  seeing  in  the  mere 
name  of  the  disease  any  special  indications  for  treatment.  The  tendency 
in  all  acute  infectious  diseases  is  toward  cure,  and  the  physician's  duty 
is  clearly  to  sustain  life  until  recovery  takes  place.  Each  case  must  l^e 
treated  by  itself,  the  prognosis  in  any  given  case  often  largely  depend- 
ing upon  the  skill  the  physician  emjjloys  in  combating  each  indicaticjn 
as  it  arises.  One  point,  however,  must  always  be  remembered — namely, 
that  all  measures  which  tend  to  depress  the  heart  must,  whenever 
practicable,  be  avoided. 

To  just  what  extent  we  can  influence  the  natural  progress  of  pneu- 
monia or  hasten  its  nsual  course  is,  however,  uncertain.  But  we  can 
often  assist  our  patients  through  critical  periods  of  the  disease  and 
moderate  the  intensity  of  the  attack  by  relieving  any  special  symptoms 
as  they  arise.  It  is  quite  possible,  indeed,  to  render  valuable  aid  in 
every  stage  of  the  affection.  In  the  first  stage  the  pain  may  be 
relieved  and  the  pyrexia  or  delirium  lessened.  During  the  second 
stage  the  dyspnoea,  heart-failure,  or,  in  fact,  any  dangerous  symptom 
that  may  arise,  can  be,  at  least  to  a  certain  extent,  influenced.  The 
treatment  in  this  stage  is  mainly  directed  to  promoting  resolution,  com- 
bating symj>toms,  and  supporting  the  powers  of  life. 

Bloodletting  is  therefore  rarely  admissible  in  the  second  stage,  and 
all  but  mild  laxatives  are  contraindicated,  as  it  is  now  clearly  impos- 
sible by  either  of  these  measures  to  remove  the  solid  inflammatory 
exudate.  Tartar  emetic,  as  used  by  Laennec,  at  this  stage  can  only  be 
harmful.  Blisters,  except  in  those  instances  where  resolution  is  delayed, 
should  not,  as  a  rule,  be  employed.  The  tincture  of  iodine,  as  advised 
by  Flint,  will  excite  all  the  counter-irritaticMi  desirable.  Opium  must 
also  at  this  period  be  used  with  caution,  as  accunndations  of  mucus  may 
be  present  in  the  bronchial  tubes,  and  opium  by  checking  cough  increases 
the  dyspnoea. 

Expectorants  are  only  occasionally  indicatiMl  :  they  exert  little  or  no 
influence  upon  the  exudate,  thougli  they  may  be  beneficial  if  a  con- 
siderable amount  of  bronchitis  is  present.  The  great  danger  at  this 
period  is  not  from  the  lungs,  but  from  a  failure  of  the  heart  antl  vital 
forces.  Hence  a  supporting  plan  of  treatment  is  indicated  :  these 
measures  should,  moreover,  be  instituttnl  before  markinl  symjitoms  of 
failure  of  the  vital  ]iowers  are  notiwtl.     Otherwise  it  may  be  t<»o  late. 
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In  tlio  stage  of  rosolution  stimulants  and  tonics  arc  most  useful.  Sup- 
porting measures  embrace  stinuilants,  tonics,  nourishment,  and  sj)ong- 
ing,  the  latter  being  not  only  a  sedative,  but  a  tonic  to  the  nervous 
system.  During  the  third  stage  ct)nvalescence  is  usually  rapid.  If 
resolution  is  tedious,  occasional  blisters,  the  iodides — especially  the 
iodide  of  ammonium — and  cod-liver  oil  will  be  found  of  service. 
Complications  nmst  be  treated  if  necessary.  Leeching  and  blistering 
are  of  doubtful  utility  in  children,  while  ipecac  in  small  doses  and 
stimulating  expectorants  are  of  more  service  than  in  adults.  In  chil- 
dren and  adults  the  ordinary  cotton  jacket  answers  a  very  useful  pur- 
pose, protecting  the  chest  from  becoming  chilled  by  exposure  during 
diaphoresis.  In  young  children  the  condition  of  the  bowels  should  be 
carefully  watched. 

The  diet  in  pneumonia  should  be  light,  nourishing,  and  easy  of  diges- 
tion. Care  must  be  taken  that  too  large  a  quantity  is  not  forced  upon 
a  weakened  stomach,  lest  nausea  and  vomiting  ensue  and  the  patient 
be  injured  rather  than  benefited.  Anxiety  to  preserve  the  patient's 
strength  by  large  quantities  of  nourishment  has  undoubtedly  often  led 
to  this  error  of  over-feeding.  The  diet  should  be  regulated,  as  far  as 
is  possible,  by  the  patient's  own  tastes  and  desires.  Milk-punch, 
egg-nog,  mutton  or  chicken  broth,  beef-tea,  beef-juice,  or  beef  pep- 
tonoids  will  in  the  majority  of  cases  answer  the  purpose  admirably. 
If  a  coated  tongue,  nausea,  anorexia,  slight  jaundice,  ejiigastric  uneasi- 
ness, and  constipation  are  present — i.  e.  symptoms  of  a  mild  gastric 
and  duodenal  catarrh — the  condition  will  only  be  aggravated  bv 
forcing  upon  the  patient  nourishment  which  the  stomach  is  utterly 
unable  to  digest.  A  mild  laxative,  such  as  calomel,  with  cracked  ice, 
iced  carbonated  waters,  or  iced  champagne,  and  liquid  nourishment  in 
small  quantities  every  two  or  three  hours,  w'ill  usually  quickly  relieve 
the  digestive  disturbance  and  allow  of  larger  quantities  of  nourishment 
being  assimilated. 

The  room  should  be  large  and  well  ventilated,  lighted  to  suit  the 
wish  of  the  patient,  the  temperature  about  70°  F.,  and  the  air  kept  moist 
by  the  occasional  use  of  a  steam  atomizer  or  other  means.  All  noise 
or  loud  talking  should  be  interdicted,  and  if  possible  the  physician 
and  nurse  be  the  only  attendants.  The  patient  should  be  assisted  in 
all  his  movements,  and  kept  in  as  comfortable  a  position  as  possible. 

In  order  that  our  treatment  of  pneumonia  should  correspond  with 
the  modern  view  of  its  pathology,  the  so-called  antiphlogistic  method 
— bloodletting — as  a  means  of  cure  must  be  abandoned,  onlv  emploving 
it  if  certain  definite  conditions  are  present.  For  the  same  reason  large 
doses  of  tartar  emetic  should  no  longer  be  prescribed,  and  indiscrimi- 
nate blistering,  especially  in  the  early  stages,  must  be  strongly  con- 
demned. 
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It  must  not  be  forjjotten  that  iiiiconii)licato(l  prieiiinonia  of"  moderate 
intensity  will  usually,  in  a  vigonjn.s  patient,  if  untreated,  end  in 
recovery.  In  f'aet,  uncomplicated  pneumonia  in  robust  subjects  requires 
little  or  no  treatment.  In  asthenic  cases  the  employment  of  stimulants, 
nourishing  food,  and  tonics  may,  however,  be  necessary  from  the 
onset  of  the  attack.  Digitalis  may  be  needed  to  stimulate  the  heart's 
action,  or  veratrum   viride  may  be  required  to  slow  its   beat. 

Absolute  rest  in  bed  is  necessary.  The  patient  should  for  the 
necessary  examinations  of  the  chest  preferably  be  turned  from  side 
to  side  rather  than  be  raised  up  in  bed.  This  is  especially  import- 
ant if  the  first  sound  of  the  heart  is  weak  and  the  pulse  rapid  or 
irregular.  The  application  of  leeches,  wet  cups,  hot  flaxseed  poul- 
tices, or  cold  compresses  will  relieve  the  pain  in  the  side.  Dry 
cups  applied  to  the  chest  will  at  least  temporarily  relieve  dyspnea 
and  oedema ;  and  a  cotton  jacket,  especially  if  covered  with  oiled  silk, 
such  as  is  commonly  employed  in  the  large  hospitals  of  Philadelphia, 
will  both  protect  from  draughts  and  be  a  source  of  comfort. 

It  has  seemed  to  the  writer  that  a  clearer  exposition  of  the  treat- 
ment of  croupous  pneumonia  would  be  possible  by  specifying,  as  has 
been  done  on  the  previous  pages,  the  general  considerations  of  treat- 
ment, followed  by  special  lines  or  methods  which  are  only  to  be 
employed  when  certain  symptoms  or  conditions  are  present.  What 
has  already  been  written  will  suffice  in  the  majority  of  instances  for 
the  management  of  uncomplicated  cases.  Often,  however,  our  treat- 
ment must  be  directed  against  one  certain  symptom,  as  ]>vrexia  or  a 
condition  of  collapse.     These  we  will   now  proceed  to  discuss. 

Treatment  of  Symptoms. 
Pain. — The  pain  which  is  due  to  the  accompaning  pleurisy  is  not 
uncommonly  quite  severe.  It  tends  to  prevent  sleep,  and  by  increas- 
ing the  superficial  character  and  rapidity  of  the  respirations  agtrravates 
the  dyspnoea  and  prevents  the  oxygenation  of  the  blootl.  I^ither  hot  or 
cold  applications  are  here  beneficial,  and  the  employment  of  cold  has  the 
special  advantage,  as  we  will  see  later,  of  controlling  the  ]\vrexia.  Heat 
may  be  employed,  either  in  the  dry  form,  as  hot  cott(Mi  wadding,  hot 
flannel  cloths,  or  hot-water  bag ;  or  moist,  as  flaxseed  poultices,  and 
finally  by  means  of  cloths  wrung  out  in  hot  Nvater  or  turpentine  stupes. 
Cold  may  be  ai)})lied  by  means  of  ice-bags,  compresses,  or  the  Icx-al  use 
of  ether.  The  relief  afforded  by  these  methods  is,  however,  apt  to  be 
transient,  and  if  the  jileuritie  ]>ain  is  severe  local  abstraction  of  blood 
by  wet  cups  or  l(>eehes  will  oIUmi  be  found  of  benefit.  If  this  fails, 
a  hypodermic  injection  of  moi-j)hini'  may  be  given  at  the  stmt  of  pain, 
or  Dover's  jiowder  in  doses  of  5  grains  may  be  administered  evi^ry 
three  or  four  hours.     The  employment  of  ojiiates  for  this  contiition 
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sliould,  however,  it"  possible,  be  avoided.  Kin<i;er'  eonsiders  morpiiine 
injeetions  to  be  rarely  required  unless  tiie  sutiering  is  severe  or  per- 
sistent. An  i('<'d  j)onltiee,  as  suggested  by  Hare,^  is  both  a  neat  and 
ready  manner  ot"  applying  cold  tor  this  pur})ose.  The  same  author 
also  advises  a  small  blister  ai)plied  near  tht  painful  spot  or  on  the 
back  near  the  spine.  Xiemeyer  strongly  advocates  cold  compresses 
renewed  every  tive  minutes ;  he  says  :  "  In  almost  all  eases,  even  after 
a  few  hours,  the  patients  assure  me  that  they  feel  a  material  relief." 
Leeching,  followed  by  hot  fomentations,  with  the  administration  of 
sulphonal  or  chloral,  may  procure,  according  to  Sturges  and  Cou- 
pland,^  some  hours  of  freedom  from  })ain  and  induce  refreshing 
sleep. 

Cough  may  be  an  annoying  symptoai,  especially  in  tlie  first  and 
third  stages  of  pneumonia.  When  present  to  any  greater  extent  than 
is  compatible  with  the  existing  bronchitis,  inhaling  the  spray  from 
an  ordinary  steam  atomizer  is,  as  the  author  can  testify  from  personal 
experience,  of  decided  benefit ;  even  keeping  the  air  of  the  room  moist 
by  steam  is  helpful.  Sturges  and  Conpland  recommend  the  same  means 
of  procedure  for  cough  as  they  employ  for  the  relief  of  pain.  Carbo- 
nate of  ammonium,  with  minute  doses  of  morphine  (^  grain),  is  often 
of  benefit.  Stimulating  expectorants  should,  however,  be  avoided  un- 
less considerable  bronchial  catarrh  is  present.  AVhere  expectoration  is 
difficult  from  great  viscidity  of  the  sputum,  alkalies  are  of  service.* 

Sleeplessness  is  usually  due  to  either  pain,  cough,  dyspnoea,  or 
prostration,  and  if  possible  sliould  be  overcome  by  removing  these 
causes  rather  than  by  the  employment  of  narcotics.  The  measures  and 
remedies  suggested  for  the  relief  of  pain  or  cough  will  then  largely 
accomplish  our  object.  Sleeplessness  due  to  prostration  is  best  treated 
by  liquid  nourishment  given  in  small  quantities  frequently  repeated,  to 
■which  a  small  quantity  of  wine  may  be  added,  the  wine  being  given 
not  so  much  for  its  stimulating  qualities  as  for  its  touic  action  on  the 
stomach  and  the  resulting  aid  to  digestion.  Most  English  authors 
condemn  the  practice  advocated  by  some  of  our  best  American  writers 
and  teachers  of  keeping  the  patient  fully  under  the  influence  of  opium 
to  procure  sleep,  claiming  that  narcotism  which  causes  prolonged 
sleep  is  unrefreshing  and  often  followed  by  increased  discomfort  and 
dyspncea.  If  we  admit  that  sleeplessness  is  usually  caused  by  the  con- 
ditions above  named,  it  certainly  seems  more  rational  to  counteract 
these  causes  than  to  stupefv  our  patient  with  opium.  If,  however, 
these  measures  fail,  chloral  in  one  full  dose  guarded  by  digitalis,  or 
morphine  also  given  in  one  full  dose,   may  be  required 

^  Handbook  of  Therapeutics,  12th  ed.  p.  495. 

*  Practical  Therapeutics,  2d  ed.  p.  320.  ^  Pneumonia,  2d  ed.  p.  409. 

*  Loomis,  Pepper's.  System  of  Med.,  p.  348. 
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Pyrexia. — Not  unconiQionly  the  pyrexia  in  pneiimouia  reai-hes  such 
a  height  that  the  life  of  our  patient  is  threatened,  the  danger  coming 
more  from  the  lieart  and  train  of  nervous  phenomena  which  tlie  pyrexia 
induces  than  from  the  fever  itself,  although  this  has  necessarily  an 
injurious  effect  upon  the  organism.  Undoubtedly,  the  safest  and  most 
reliable  means  of  reducing  this  pyrexia  or  hyperpyrexia  is  by  the  ex- 
ternal application  of  cold.  It  must,  however,  be  borne  in  mind,  as  Lie- 
bermeister  ^  has  shown,  that  most  is  to  be  expected  from  cold  in  pneu- 
monia when  the  area  of  lung  affected  is  small.  The  value  of  anti- 
pyretic treatment  is  clearly  shown  by  Jiirgensen  ^  at  the  Basle  Clinic. 
Under  the  usual  routine  treatment  from  1839  to  1866,  in  6o2  cases 
the  mortality  was  25.2  per  cent.  From  1867  to  1871,  antipyretic  treat- 
ment in  230  cases,  the  mortality  was  16.5  per  cent.  Fismer,  comparing 
this  same  series  of  cases  treated  antipyrctically  with  230  }>atients  treated 
by  a  non-antipyretic  plan,  shows  a  mortality  which  closely  resembles 
the  first.  From  1858  to  1866,  in  230  cases  with  non-antipyretic 
treatment  the  mortality  was  26.1  per  cent.;  from  1867  to  1871 
with  antipyretic  treatment  the  mortality  was  16.5  per  cent. 

The  objection  to  the  cold  bath — namely,  that  for  a  time  at  least 
extra  work  is  thrown  upon  the  heart  by  the  contraction  of  the 
peripheral  vessels  due  to  the  stimulus  of  cold — might  seem  at  first 
to  be  a  grave  one.  Practically,  however,  such  is  not  the  case.  To 
counteract  this,  stimulants  should  always  be  given  before  and  after 
the  cold  bath — before,  for  the  reason  just  stated  ;  after,  because 
the  temperature  often  continues  to  fall  for  twenty  to  thirty  min- 
utes after  the  bath  has  been  discontinued,  and  great  depression, 
or  even  collapse,  has  at  times  been  threatenetl.  This  is  well  rep- 
resented in  a  case  of  acute  rheumatism  complicated  by  pneumonia 
treated  by  Dr.  Wilson  Fox,^  the  temperature  being  reduced  from  110° 
to  97.4° — i.  e.  12.6° — in  one  and  a  half  hours  by  a  bath  of  forty-five 
minutes'  duration.  The  patient  having  been  removed  from  the  bath 
when  the  temperature  reached  103.6°,  the  temperature  fell  in  the  fifty 
minutes  following  her  removal  to  97.4° — /.  e.  6.2°.  External  heat 
and  brandy  were  sufficient  to  cause  prompt  reaction,  and  tiie  patient 
recovered. 

The  temperature  of  the  bath  should  be  from  75°  to  85°  F. ;  it  may, 
however,  be  necessary  to  lower  this  by  the  addition  of  ice  or  iced  water. 
In  Dr.  Fox's  case,  for  instance,  the  bath  was  reiluced  to  a  temjx^rature 
of  63°  F.,  and  Jiirgensen  *  has  lowered  the  water  of  tiie  bath  even  in 
children  to  42.8°  F.  and  41°  F.  with  good  results.     This  reduction  is 

'  Handbook  of  Therapcutic.%  vol.  ii.  p.  159. 

"•'  Zinusseu')<  Cyclopodia,  vol.  v.  p.  161. 

^  Tirntmnit  of  //i/pcrpyrfj-iVi,  bv  Wilson  Fox,  p.  5. 

*  Zicm^en's  Cyclop<rilia,  vol.  v.  p.  163. 


TREATMENT  OF  SYMPTOMS.  591 

rarely  iiccomun  .  DnriiiLi  the  l)alli  tli<-  rectal  teiii[)eiatiire  should  he 
taken  every  live  iiiiiiiites.  The  (hii'atioii  oC  the  hath  depends  upon  tlie 
rapidity  witii  which  the  pyrexia  is  lessened;  usually  it  varies  from 
seven  to  lorty-live  minutes.  It  is  not  often  necessary  to  repeat  this 
treatment  more  than  twice  or  three  times  in  twenty-four  hours.  In 
sthenic  nneomplicated  cases  the  j)atient  should  he  i)lace(l  in  the  hath 
when  the  fever  reaches  103°  F.,  and  removed  when  the  thermometer 
registers  100°  F.  In  asthenic  cases  it  is  wiser  to  di-scontinue  the  bath 
Avhen  the  patient's  rectal  temperature  reaches  101°  F.  Under  no  eir- 
e'umstanees  should  it  he  continued  until  the  temperature  reaches  the 
normal  })oint.  In  asthenic  ca.ses  haths  at  a  temperature  of  77°  F.  to 
78°  F.,  administered  ior  twenty  to  thirty  minutes  daily  between  four 
and  seven  A.  m.,  together  with  the  giving  of  quinine,  has  in  the  hands 
of  Jurgensen  produced  excellent  results.  The  cold  bath  has,  notwith- 
standing its  advocacy  by  many  prominent  American  physicians  and  the 
lessened  mortality  following  its  use,  never  become  popular  in  this  coun- 
try. This  is  probably  due  to  the  fact  that  it  requires  portable  tubs  and 
skilled  attendants  ;  like  Brand's  treatment  of  typhoid  fever,  it  is  more 
applicable  to  hospital  than  to  private  practice. 

Compresses  or  cloths  wrung  out  in  iced  water,  renewed  every  five 
minutes  and  applied  to  the  chest,  especially  upon  the  side  where  the 
consolidation  exists,  are,  except  when  extensive  bronchitis  is  present, 
among  our  best  means  for  reducing  pyrexia.  They  should  be  discon- 
tinued when  the  thermometer  registers  101°  or  100°  F.,  as  the  tempera- 
ture will  often  continue  to  fall  after  their  removal.  From  a  consider- 
able experience  Avith  this  method  of  applying  cold  the  author  can  state 
that  good  results  may  confidently  be  expected  from  it.  Heart-failure 
is  not  produced,  if  care  be  taken  not  to  make  the  applications  over  the 
prsecordial  region ;  the  nervous  system  is  not  dejiressed,  but  steadied ; 
and  diminished  pain,  with  sleep,  often  follows  its  employment.  The 
good  effects  are  due,  in  the  writer's  opinion,  not  so  much  to  any  local 
action,  as  suggested  by  Niemeyer,  but  to  the  reduction  of  the  pyrexia. 
The  ice-bag  as  employed  by  Dr.  D.  B.  Lees  is  an  admirable  manner 
of  applying  cold  to  the  chest,  and  seems  to  act  especially  well  with 
children,  probably  from  the  fact  that  it  is  easy  to  apply  and  covers  in 
the  young  a  large  portion  of  the  chest. 

The  use  of  the  wet  pack  has  been  strongly  urged  by  many  competent 
observers,  but  it  necessitates  so  much  disturbance  of  the  patient  that 
while  it  may  answer  a  useful  purpose  it  is  decidedly  inferior  to  the  cold 
bath  or  compresses.  Before  leaving  the  subject  of  cold  applications  it 
should  be  mentioned  that  reduction  of  pyrexia  by  baths,  compresses, 
or  pack  should  be  employed  with  care  in  the  weak  and  aged,  as  we 
are  here  more  likely  to  meet  with  prostration  and  collajise  during 
or  followino-  their  use. 
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The  majority  of  American  physicians  do  not  regard  with  favor  the 
use  of  antipyretic  drugs,  fearing  their  well-known  depressing  action  on 
the  heart.  Quinine  in  doses  of  20  to  40  grains,  repeated  if  necessary 
in  two  hours,  has,  however,  the  powerful  indorsement  of  Loom  is. 
Jiirgensen  gives  it  in  the  massive  doses  of  77  grains  to  an  adult  and 
15  grains  to  a  child  under  one  year,  and  claims  never  to  have  seen  any 
unfavorable  results  from  such  dosage.  He  advises  these  large  quan- 
tities only  after  repeated  cold  baths  have  failed  to  do  more  than  tem- 
porarily reduce  the  pyrexia.  But  as  quinine  in  such  large  amounts  is 
apt  to  cause  vomiting,  and  the  wished-for  reduction  in  temperature  does 
not  occur  until  from  four  to  seven  hours  after  the  administration,  its 
use  is  hardly  to  be  commended.  Neither  Bartholow  nor  Osier  favors 
quinine  as  an  antipyretic,  Antipyrine,  both  on  account  of  its  sedative 
action  on  the  nervous  system  and  its  well-known  apyrexial  proj)erties, 
is  advocated  by  J,  C  Wilson.*  The  author  has  used  antipyrine  in 
5-grain  doses  guarded  by  3  grains  of  sulphate  of  quinine,  repeated  if 
necessary  every  half  hour  until  three  doses  were  administered,  and  has 
in  a  limited  number  of  cases  seemed  to  obtain  the  eti'ects  of  the  anti- 
pyretic without  its  usual  depressing  results. 

Dyspnoea. — The  dyspnoea  which  occurs  in  pneumonia,  while  in  the 
main  due  to  the  large  portion  of  pulmonary  structure  rendered  useless 
by  the  inflammatory  exudate,  may  be,  and  often  is,  aggravatal  by 
other  causes.  The  pain  of  pleurisy  by  making  the  respirations  shallow 
increases  their  frequency.  Emphysema  or  cardiac  dilatation  if  present 
adds  greatly  to  the  distress,  and  abdominal  distension,  from  the  pres- 
ence of  flatus  or  liquid,  may  increase  the  already  existing  shortness 
of  breath.  In  cases  in  which  the  pleuritic  stitch  aggravates  the 
dyspnoea,  the  treatment  of  this  pain,  as  already  outlined  in  a  pre- 
vious page,  should  be  followed.  (ifVxtreme  dyspnoea,  threatening 
asphvxia,  coincides  with  irregular  cardiac  action,  weak  })ulse,  and 
decided  blueness  of  li])s  and  finger-tips,  together  with  the  physical  signs 
of  extensive  pulmonary  oedema  and  congestion,  bleeding^  from  the 
arm  to  the  extent  of  eight  to  twelve  ounces  will  afl'ord  at  least  tom]>(v 
rary  relief  and  give  an  opportunity  for  the  exhibition  of  stimulants. 
Turpentine  stupes  or  mustard  applied  to  the  chest  will  often  be  found 
of  benefit.  Cold  compresses  are  strongly  urgetl  by  Xiemcyer^  for  the 
relief  of  dyspnoea,  and  in  the  croupous  pneumonia  of  children  they  are 
especially  recommended  by  Ziemssen.  Dry  cups  have  in  the  hands  of 
the  writer  often  given  markeil  relief  Ethyl  iodide,  20  to  80  minims 
drojiped  on  a  handkerchief  placed  lightly  over  the  mouth  and  inhaltHl. 
is  strongly  advocated  by  liartholow;  and  strychnine,  both  on  accoimt 

1  Medical  Nnr.%  Pl.il.ula..  Dec.  20,  1S90. 

'^  I,noniis,  in  IVpiK'r's  Si/.<lrm  of  Malicinc,  ]i.  346. 

'  JLindbook  of  Pmclical  MeJ.,  p.  185. 
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of  its  stiiiuilatiiitr  power  iipdii  tlic  ic>|iii;i(()rv  (•(•iitro  aiitl  it.s  tonic  action 
on  the  licart-nni.sclc,  is  advised  hy  Ilarc' 

Heart  Failure. — As  the  chief  danger  of  ])nenni()nia  lies  in  faihire 
of  the  licart,  all  drugs  or  nieasnrcs  wliich  tend  to  de])ress  this  organ 
should  be  as  far  as  possible  excluded  IVoiii  the  treatment.  Absolute 
rest  and  (juiet  in  bed  must  be  insisted  upon,  and  the  patient  should  be 
kept  u])on  a  light,  nourishing,  and  easily -digested  diet,  given  at  fre- 
(juent  intervals.  Heart  failure  in  pneumonia,  according  to  the  obser- 
vations of  the  author,  occurs  under  two  conditions:  First,  by  a  paral- 
ysis of  the  right  heart,  caused  by  the  solidification  in  the  lung,  over- 
distension of  the  pulmonary  artery  and  vessels,  and  passive  congestion 
of  the  venous  system,  the  formation  of  heart-clot,  and  the  arrest  of  the 
heart  in  diastole.  Secondly,  a  gradual  failure  of  the  heart  as  a  whole, 
most  apt  to  occur  in  cases  in  which  the  infection  is  intense,  as  shown 
by  hyperpyrexia,  marked  nervous  phenomena,  great  prostration,  and  a 
general  adynamic  condition.  These  two  conditions  can  easily  be  dis- 
tinguished, not  only  by  their  symptoms,  but  also  by  carefully  studying 
the  cardiac  sounds.  When  paralysis  of  the  right  heart  is  threatened, 
we  have,  in  addition  to  the  signs  of  pulmonary  and  venous  engorge- 
ment, a  muffled  first  and  poorly-accentuated  second  sound,  heard  over 
the  area  of  the  j)ulmonary  valves.  When  the  heart  as  a  whole  is  fiiil- 
ing,  we  have,  in  addition  to  the  nervous  phenomena,  all  the  heart- 
sounds  weakened.  The  treatment  of  both  these  conditions  is  in  many 
respects  the  same.  Alcoholic  stimulants  judiciously  apj)licd  are  undoubt- 
edly the  best  means  at  our  dis])osal  for  combating  both  these  forms  of 
cardiac  failure.  But  alcohol  umst  be  given  with  discretion  :  the  first 
sound  of  the  heart  is  a  much  better  indication  for  or  against  stimula- 
tion than  the  pulse.  Its  use  must  be  governed  by  judgment,  and  it 
should  not  be  given  as  a  routine  practice. 

The  pneumonia  of  drunkards  and  of  the  aged,  when  great  prostra- 
tion is  present  or  collapse  is  threatened,  is  a  condition  in  wdiich  stim- 
ulants are  not  only  useful,  but  demanded.  Many  sthenic  cases  require 
little  or  no  stimulation  throughout  the  entire  illness.  Large  quantities 
of  alcoholic  stimulants  may,  however,  be  necessary  to  ward  off  impend- 
ing collapse,  20  ounces  having  been  given  during  one  night,  by  Dr. 
Wilson  Fox,  with  marked  benefit  in  a  case  in  which  collapse  was 
threatened,  following  reduction  of  hyperpyrexia  by  the  cold  bath. 
When  failure  of  the  right  heart  is  imminent,  bleeding  from  the  arm, 
10  to  12  ounces,  will  often  give  marked  temporary  relief.  Dr.  Dar- 
rach^  advocates  the  use  of  nitro-glycerin.  This  drug,  or  potassium  or 
sodium  nitrite,  is  also  strongly  urged  by  Andrew  H.  Smith,^  who  claims 

*  Practical  Therapeutics,  2d  ed.  p.  535. 
"^  Trans.  Pkilada.  Coll.  Phys.,  3d  Series,  vol.  x.  p.  186. 
'  American  Joum.  Med.  Sciences,  Oct.,  1890. 
Vol.  II.— 38 
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that  in  those  cases  in  wliifli  the  rii^ht  heart  is  exhausted  from  overwork, 
caused  by  the  accuniiihition  of"  blood  in  the  venous  system,  nitro- 
glycerin, by  its  well-known  action  of  dilating  the  blood-vessels,  causes 
a  more  even  distribution  of  the  blood  in  the  arteries  and  veins,  and 
will,  temporarily  at  least,  be  of  benefit  to  the  right  heart.  Dr.  Smith 
claims  excellent  results  from  doses  of  1  drop  of  a  1  per  cent,  solution, 
administered  every  fifteen  to  thirty  minutes.  The  remedy  is  certainly 
'worthy  of  extended  trial,  especially  as  much  is  claimed  for  it  in  a  con- 
dition in  which  the  physician  often  clearly  perceives  his  own  help- 
lessness. 

Digitalis  in  these  cases,  in  my  experience,  does  little  or  no  good. 
Sturges  and  Coupland  have  not  found  digitalis  efficacious  in  removing 
dyspnoea,  cyanosis,  and  other  signs  of  auricular  distension.  Bleuler 
gave  digitalis,  J  drachm  of  the  powder  daily,  getting  in  some  instances 
the  toxic  influence  of  the  drug :  his  results  were  decidedly  unfavorable. 
Digitalis  is,  however,  in  the  writer's  opinion,  of  decided  benefit  in  those 
cases  in  which  the  heart  as  a  whole  is  failing.  Given  in  5-drop  doses 
€very  three  or  four  hours,  especially  if  combined  with  -^  grain  of 
strychnine  sulphate  foin*  times  a  day,  it  will  steady  the  heart,  slow 
the  pulse,  change  the  character  of  the  heart-sounds,  and  produce  its 
well-known  tonic  action  on  the  heart-muscle. 

Diarrhoea. — Diarrhosa  occasionally  develops  during  pneumonia. 
If  appearing  early  in  the  case,  it  is  usually  of  a  mild  character,  and 
is  easily  controlled  by  strict  attention  to  diet  and  the  internal  adminis- 
tration of  o])ium  or  astringents.  Develoj^ing  at  the  time  of  crisis,  it 
will,  as  a  rule,  exhaust  itself  in  a  few  <lays,  and  requires  little  or  no 
treatment.  In  infants  and  young  children  vomiting  and  diarrhoea  are 
not  infrequent  at  the  beginning  of  the  attack,  and  in  such  cases  spwial 
attention  should  be  given  to  the  diet ;  if  nursing  increases  deeidnlly 
the  dyspnoea,  it  may  be  wise  to  give  the  child,  temporarily  at  least, 
jieptonized  milk,  beef-juice,  or  beef  peptonoids.  Dover's  jiowder  in  suit- 
able doses  or  bicarbonate  of  sodium,  with  small  doses  of  deodoriztnl 
tincture  of  opium,  will  usuallv  be  all  that  is  recjuired.  Low  forms  of 
|)ncum()m'a  in  the  aged  are  occasionally  accompanied  by  diarrh(i\i  ; 
astringents  answer  here  the  best  purpose  :  opium  nmst  be  ustil  with 
caution. 

Delirium. — Active  delirium  is  rather  unusual  in  uncomplii-atcd 
pneiunonia  of  adidts  ;  it  is  not  uncommon  in  children.  Delirium  is 
not  infre(|U('iitly  associated  with  disease*  of  the  kidneys  or  meningitis, 
and  our  treatment  siiould  und(>r  these  conditions  be  dirivtctl  to  the 
meningeal  or  renal  disease.  A  historv  of  alcoholism  can  often  ho 
obtained  in  th(>se  casiN.  Absolute  (juiet.  a  darkened  room,  and  cold 
apjilications  to  tin*  head  will  >iitliee  to  relieve  tin*  milder  cast's.  Per- 
sistent delirium  will  require  stinudants  in  small  quantities  frtHpiently 
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ropc'iitcd,  Mild  a  lull  {V)>^v  of"  citlicr  chloral  (»r  luorpliinc.  In  inebriates 
eliloi'al,  (liiiitalis,  and  IVee  f^tininlalion  liave  t:;iven  the  ix'st  residts. 
Delii'inni  in  adynaniii'  cases  oi'  in  tliea^c<l  demands  ])r(>ni|»t  and  free 
stimulation.  I'rol'essor  II.  ( '.  Wood'  eonsiders  nnisk,  10  to  15  •;rains 
sus])ended  in  inueilai;e  and  given  l)y  reetal  injection  every  six  JKnirs,  to 
he  very  useful  in  these  adynamic  cases,  especially  if  wild  or  nuittering 
delirium  he  j)resent.     0})inm  must  in  these  eases  he  •;;iven  with  caution. 

Stimulants. — Tiie  (piestion  of  stinudation  is  one  on  which  a  fair 
unanimity  of  opinion  prevails.  The  necessity  for  the  use  of  stinm- 
lants  is  often  evident,  especially  in  the  ajxed,  when  great  prostration 
exists.  Stimulation  should  not  he  delayed  until  the  vital  |)owers  are 
greatly  depressed,  and  exce|)t  in  cases  of  sudden  collapse  it  is  wiser 
to  hejiin  with  small  quantities,  gradually  increasing  the  amount  if 
the  indications  warrant.  Hyperpyrexia  is  to  he  treated  hy  stimulants 
only  when  other  symptoms  demand  it.  During  convalescence  it  is 
often  of  service  to  connteract  the  resulting  weakness.  Alcohol,  given 
either  as  hrandy  or  whiskey,  is  nsually  the  hest  stinudant,  hut  if 
nausea  or  vomiting*  is  present  iced  champagne  may  be  jireferable. 
When  symptoms  of  indigestion  are  present,  especially  if  the  indica- 
tions for  stimulants  are  not  marked,  a  light  wine,  as  dry  sherry,  given 
with  the  nourishment  acts  not  only  as  a  mild  stimulant,  but  also  as  an 
aid  to  disestion.  Its  efficiencv  under  these  circumstances  is  often  in- 
creased  hy  a  dose  of  5  to  7  grains  of  calomel,  ^vitli  10  grains  of  bicar- 
bonate of  sodium  jj-iven  a  few  hours  beforehand.  Carbonate  of  ammo- 
ninm  has  heen  given  for  the  jiurpose  of  preventing  heart-clot ;  its  use 
has  not,  however,  heen  followcnl  by  any  great  measure  of  success. 
Camphor,  musk,  and  other  so-called  stimulants  have  their  advo- 
cates, hut  cannot,  in  the  writer's  opinion,  he  depended  upon  with 
any  degree  of  confidence. 

Inhalations. — Inhalations  have  been  employed  with  a  fair  degree 
of  success  in  the  treatment  of  pneumonia,  and  are  of  undoubted  assist- 
ance in  the  treatment  of  dyspnoea,  venous  congestion,  and  sleeplessness. 
Oxygen,  either  pure  or  in  combination,  is  the  gas  which  is  deservedly 
the  most  popular.  In  regard  to  inhalations,  it  must  be  borne  in  mind 
that  all  remedies  emj)loyed  are  carried  hy  the  respired  air  to  their  des- 
tination, coming  in  contact  with  both  healthy  and  diseased  structures ; 
therefore,  all  irritant  inhalations  are  contraindicated.  Full  inspirations 
with  the  mouth  wide  open  ofler  the  best  opportunity  for  their  entrance. 
J.  C.  Wilson  ^  employs  a  mixture  of  1  part  oxygen  with  2  parts  of 
nitrogen  monoxide.  Bartholow^  claims  antiseptic  properties  for  iodide 
of  ethyl,  and  that  decided  improvement  in  cough,  bronchial  irritation, 
and  expectoration  follows  its  use  :  the  method  of  its  administration  is 

1  Therapeutics,  7th  ed.  p.  115.  *  Medical  Xews,  Philada.,  Dec.  20,  1890. 

^  Amer.  Journal  Med.  Sciences,  Nov.,  1890. 
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given  on  a  previous  page.  An  equal  mixture  of  chloroform  vapor  and 
atmospheric  air  is  advised  by  Professor  M.  J.  Oertel  : '  it  has  in  his 
hands  not  only  relieved  pleuritic  stitch,  but  also  diminished  the  num- 
ber and   increased  the  fulness  of  the  respirations. 

Antiseptic  Treatment. — The  treatment  of  pneumonia  liy  anti- 
septics— i.  e.  the  specific  treatment — has  not  been  regarded  with 
much  favor  by  the  medical  profession.  Bcnzoate  of  sodium,  iodine, 
the  salicylates,  iodide  of  ethyl,  and  carbolic  acid  are  especially  recom- 
mended as  antiseptics.  Of  these  the  results  obtained  from  iodine  are 
the  most  striking.  The  treatment  of  pneumonia  antiseptically  has, 
however,  as  yet  not  been  conducted  on  a  scale  sufficiently  large  to 
warrant  a  positive  opinion  being  expressed  in  regard  to  its  usefulness. 
That  numerous  agents  have  the  power  to  destroy  pathogenic  organisms 
is  certain,  but  as  yet  in  the  treatment  of  pneumonia  no  means  have  been 
devised  of  bringing  a  sufficiently  powerful  germicide  into  such  rela- 
tionship with  tlie  infecting  organisms  as  to  abort,  shorten,  or  miti- 
gate the  severity  of  tlie  pneumonic  process. 

Antiphlogistic  Treatment. — Tartar  emetic  in  large  doses  as  a  part 
of  the  old  antiphlogistic  regime  is  to  be  avoided  ;  it  tends  by  depressing 
the  heart  to  render  it  less  able  to  endure  the  strain  which  usually  falls 
upon  this  organ  during  the  progress  of  pneumonia.  Veratrum 
viride,  although  still  advocated  by  many  prominent  English  and 
American  physicians,  is  to  be  avoided  for  the  same  reasons  as  tartar 
emetic.  Its  use  is,  however,  free  from  the  objection  of  causing  the 
intense  nausea  and  vomiting  (unless  administered  in  very  large  quan- 
tities) which  follow  the  giving  of  tartar  emetic  in  doses  sufficient  to 
cause  a  decided  reduction  in  the  circulation.  It  is  comparatively  free 
from  danger,  and  may  be  used  when  in  the  early  stage  of  sthenic  cases 
marked  arterial  excitement  is  present.  Its  utility  ceases  when  exuda- 
tion has  taken  place.  Aconite  is  open  to  the  same  objections  as  vera- 
trum viride ;  its  use  is  also  not  unattended  with  danger,  since  it  is  a 
powerful  cardiac  depressant.  The  writer  thoroughly  agrees  with 
Loomis  and  J.  C.  Wilson,  who  claim  that  its  depressing  action  on  the 
heart  should  prevent  its  employment  in  the  early  stage  of  even  sthenic 
pneumonia. 

Treatment  of  Convalescence. — Convalescence  is,  as  has  been  pre- 
viously stated,  usually  complete  and  rapid.  Tonics,  such  as  iron  and 
quinine,  with  a  supportive  and  mildly  stimulating  plan  of  treatment, 
will  in  the  majority  of  cases  be  all  that  is  requiretl  to  complete  a  cure. 
In  asthenic  cases  and  in  the  aged,  prostration,  collapse,  antl  subnormal 
temperature  may  follow  tlie  crisis.  These  untoward  symptoms  are, 
however,  luiusual,  oincially  in  cases  in  whii-h  a  .»upjH>rtivo  and  stim- 
ulating plan  of  treatment  has  been  foUowinl. 

'  Von  Z I iw. •'Sill's  Ildiidlwok  of  (iciirml  Tficrupcutics,  p.  328. 
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Asthenic  cases  and  the  prostration  of"  the  a<^ed  are  to  be  met  by 
prompt  stimuUition,  concentrated  nonrishnient,  and  tonics.  Collapse 
and  snbnormal  tem[)eratnre  demand,  in  addition  to  the  above,  the 
apj)lication  of  external  lieat  and  the  hypodermic  use  of  whiskey  or 
ether.  Resolution  may  not  be  ra})idly  estaljlished,  and  impaired  per- 
cussion resonance,  with  broncho-vesicular  breathing  and  suberepitant 
and  crepitant  rales,  may  remain  at  the  seat  of  former  consolidation. 
These  physical  signs  usually  disaj)])ear  in  from  four  to  six  weeks 
under  proper  hygienic,  dietetic,  and  tonic  treatment.  Flying  blisters, 
iodine  locally,  or  the  iodides  internally,  especially  the  iodide  of  am- 
monium, will  tend  to  hasten  clearing  up  of  the  lung.  If  fever  per- 
sists, resolution  be  delayed,  and  improvement  in  the  general  health  is 
not  noted,  tubercular  disease  should  be  thought  of,  and  patients  in  this 
condition  should  be  protected  as  far  as  possible  from  tubercular 'infec- 
tion. When  wasting  and  night-sweats  are  present  with  the  above 
symptoms,  tubercular  phthisis  lias  probably  developed  and  treatment 
ap})ropriate  to  that  condition  should  be  instituted. 

Venesection. — The  subject  of  bloodletting  has  already  been 
referred  to  incidentally  in  the  previous  pages.  Venesection  has, 
however,  occupied  such  a  prominent  place  in  the  history  of  pneumonia 
that  a  discussion  of  its  treatment  would  be  incomplete  were  bloodletting 
not  carefully  considered.  Bleeding  as  a  routine  plan  of  treatment — 
that  is,  bleeding  for  pneumonia — is,  in  the  light  of  modern  pathology 
and  the  existing  belief  of  its  causation,  not  only  useless,  but  harmful. 
There  is  no  doubt  that  the  pendulum  of  medical  opinion  in  regard  to 
bloodletting  has  swung  from  one  extreme  to  the  other,  and  that  the 
almost  universal  condemnation  of  bleeding  at  the  present  day  will  be 
shortly  corrected.  Venesection  is,  moreover,  as  Flint  ^  observes,  espe- 
cially applicable  to  the  treatment  of  inflammation  affecting  the  pul- 
monary organs  in  consequence  of  the  close  relationship  between  the 
heart  and  lungs.  The  chief  advantage  of  bloodletting  is  that  the 
results  are  rapidly  obtained.  At  the  present  day  we  bleed  only  to 
gain  time  or  to  combat  certain  conditions,  exactly  as  we  might  give 
a  hypodermic  injection  of  morphine  to  relieve  pain  after  having 
employed  milder  means  without  success.  The  improvement  which 
follows  its  use  is  usually  of  short  duration. 

In  sthenic  cases  when  the  symptoms  of  acute  pulmonary  congestion 
are  intense — /.  e.  dyspnoea  threatening  asphyxia,  venous  congestion,  and 
hard,  incompressible  pulse — early  bleeding  from  the  arm,  8  to  12 
ounces,  often  gives  relief  and  seems  to  exert  a  favorable  impression 
on  the  progress  of  the  case.  In  the  second  stage  bleeding  is  admissible 
only  when  asphyxia  is  threatened  from  venous  congestion,  and  the 
abstraction  of  8  to  12  ounces  of  blood  affords  time  for  the  exhibition 

^  Practice  of  Medicine. 
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of  .stimulants.  Extreme  dyspnoea,  however,  when  accompanietl  by 
great  prostration,  contraindieates  veneseetion.  It  is  not  witliout  dan- 
ger in  the  aged  when  prostration  exists,  and  if  kidney  disease  is  pres- 
ent, bleediny;  increases  the  chance  of  an  unfavorable  termination.  Pro- 
tracted  convalescence  often  follows  its  use.  The  indications  are  high 
fever,  full,  resisting  pulse,  urgent  dyspnoea,  and  robust  coastitution  ; 
the  contraindications  are  moderate  fever,  rapid  and  weak  pulse,  feeble 
constitution,  and  old  age.  Pneumonia  as  a  complication  of  the  contin- 
ued fevers  is  to  be  treated  by  supportive  measures,  not  by  bleeding. 
Venesection  is  rarely  if  ever  admissible  in  young  children,  even  in  the 
early  stage. 

Abortive  Treatment. — The  so-called  abortive  treatment  of  pneu- 
monia is  received,  and  justly  so,  with  little  faith  by  the  medical  pro- 
fession. There  is  nevertheless  considerable  evidence  to  prove  that  one 
full  dose,  10  grains,  of  calomel,  or  active  catharsis  by  salines,  if  em- 
ploved  soon  after  the  initial  chill,  tem|^rarily  improves  the  general 
condition  of  the  patient,  and  possibly  even  exerts  a  favorable  impres- 
sion on  the  subsequent  course  of  the  disease.  Early  in  the  disease 
quinine,  given  in  large  doses  when  hyperpyrexia  is  })resent,  has 
seemed  to  the  author  to  be  of  more  than  temporary  benefit.  The 
writer  has  had  no  experience  with  the  hypodermic  use  of  pilocarpine 
in  this  connection,  but  would  hesitate  to  employ  it  lest  depression 
should  follow  its  use. 

Complications. — The  many  and  varied  comjilications  of  pneu- 
monia cannot  be  discussed  in  this  article.  Two  conditions  will  be 
briefly  considered — the  secondary  extension  of  the  pneumonic  pro- 
cess, and  the  development  of  solidification  in  the  opposite  lung. 
These  complications  are  of  the  utmost  gravity,  and  positively  deniami 
a  supportive  and  actively  stimulative  line  of  treatment.  The  treat- 
ment of  other  complications  will  be  determined  by  the  fact  as  to 
whether  it  is  the  pneumonia  or  the  coexisting  disease  which  is  threat- 
ening the  life  of  the  patient.  When  the  danger  lies  upon  the  side 
of  the  coexisting  affection,  the  treatment  should  be  directed  to  re- 
moving or  counteracting  that  condition.  If  the  ]Mieumonia,  notwith- 
standing the  complication,  is  paramount,  the  following  of  a  symp- 
tomatic method  will  give  the  best  results.  The  consideration  of  the 
sequelfe  of  ]^neumonia — phthisis,  abscess,  and  gangrene — tloes  not 
come  within  the  sciipe  of  this  paper,  and  accordingly  they  will  not 
be  noticed. 

Mortality  Statistics. —  It  is  not  diflicult  to  undei-stand  the  unre- 
liabilty  of  most  mortality  statistics  as  regards  any  special  line  of  treat- 
ment in  pneumonia,  if  we  remember,  on  the  one  hnntl,  the  many 
phases  of  the  disease,  and  tlie  fact  that  it  is  self-limited  and  will  often 
end  in  recovery  without  treatniciit  ;  on  the  other,  that  in  manv  instanws 
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the  lesions  round  jxtst-niortcin  arc  iiicoinpatihlc  willi  lite,  an<l  tlial 
Rasuri  and  his  |tu|iils  have  |)i-ovcii,  l)y  rcinoviiij^  ten  ])onn(ls  ol"  bhxMl 
from  a  sinule  patient,  that  some  eases  will  reeover  notw  ith>tan<lin^  the 
means  employed  lor  theii"  relief".  The  stutisties  of  any  treatment  to  he 
of  valne  shonld  embrace  an  accin-ate  description  of  the  condition  of  the 
patient  hef'ore,  dnrin<i-,  and  after  its  employment. 

The  danger  in  drawing  eonelnsions  from  limited  statistics  is  clearly 
shown  by  Osier  •  in  the  following  table,  collected  ihnn  the  reports  of 
the  Pennsylvania  Hospital  of  Philadelphia  : 

Years.  Years. 


1845-40-47 — mortality  16     per  cent. 

1855-56-57—       "  25.4 

1865-66-67—       "  24.1 

1875-76-77—       "  39.2 

1885-86-87-       "  36.1 


1848-49-50— mortality  37.9  per  cent. 
1858-59-60—       "  21.2       " 

1868-69-70—       "  22.8        •' 

1878-79-80—       "  32.7       " 


If  one  considers  only  the  table  on  the  left,  it  might  easily  be  sup- 
posed that,  as  Dr.  Hartshorne  declares,  under  the  older  plans  of  treat- 
ment the  mortality  was  less  than  under  the  present  expectant  method. 
But  a  glance  at  the  figures  in  the  right-hand  column  immediately  dis- 
proves this,  the  mortality  of  37.9  per  cent,  in  1848—1:9-50  under  the 
older  methods  being  almost  as  great  as  that  of  any  period  cited. 

Statistics,  however,  which  relate  only  to  a  certain  condition,  as 
asthenia,  treated  by  certain  means,  as  alcohol  or  digitalis,  or  to  a  def- 
inite symptom,  as  pyrexia,  treated  by  cold  sponging  or  antipyretic 
drugs,  are  undoubtedly  of  great  value.  By  this  method  it  is  possible 
by  comparison  to  judge  at  least  approximately  of  the  relative  merits 
of  the  means  employed. 


CATARRHAL  PNEUMONIA. 

It  is  evidently  impossible  to  formulate  any  exact  rules  for  the 
treatment  of  catarrhal,  lobular,  or  broncho-pneumonia,  as  the  disease 
varies  greatly  in  onset,  symptoms,  course,  and  duration.  The  con- 
dition is  one  of  local  inflammation,  not  a  general  or  .systemic  disease. 
It  is  usually  bilateral,  and  is  always  accompanied  by  atelectasis  of 
greater  or  less  extent,  this  collapse  being  mainly  produced  by  the 
existing  bronchitis  obstructing  the  bronchioles,  and  the  inherent  elas- 
ticity of  the  air-vesicles.  The  inflammatory  process  cannot  be  checked 
by  an  abortive  plan  of  treatment,  and,  as  in  croupous  pneumonia  the 
best  results  are  found  to  follow  an  expectant  .symptomatie  method,  so 
»  Trans.  Philada.  Coll.  Phy.s.,  3d  Series,  vol.  x.  p.  188. 
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in  catarrhal  pneumonia  to  nourish  tlie  patient,  remove  all  source  of 
external  irritation  and  worry,  and  promptly  treat  all  dangerous  con- 
ditions or  symptoms  as  they  arise  is  the  method  which  experience 
proves  most  worthy  of  adojjtion. 

The  best  criterions  of  the  patient's  condition  from  day  to  day  are 
undoubtedly,  as  Sturges  and  Coupland  ^  aver,  the  pulse,  prominence  of 
attending  symptoms,  as  vomiting,  diari'hoea,  and  wasting,  the  rapidity 
of  respiration,  and  the  cough.  The  physical  signs  and  temperature  are 
often  misleading. 

Since  broncho-pneumonia  is  a  local  disease  due  to  a  pre-existing 
local  cause,  it  is  of  the  first  importance  to  remove  this  cause.  In  con- 
sidering the  prophylactic  treatment  of  this  disease,  and  remembering 
its  connection  with  bronchitis,  it  becomes  of  the  ntmost  importance  to 
study  carefully  the  different  conditions,  either  local  or  systemic,  under 
which  catarrhal  pneumonia  develops. 

Recurrent  attacks  of  bronchitis  predispose  to  broncho-pneumonia. 
It  is  common  after  all  infectious  diseases  with  which  bronchitis  is  asso- 
ciated, such  as  whooping  cough,  measles,  diphtheria,  influenza,  scarlet 
fever,  and  variola  ;  while  the  inhalation  of  irritating  gases,  as  well 
as  the  presence  in  the  bronchi  of  foreign  bodies,  undouljtedly  favors  its 
development.  Among  the  chronic  diseases  which  stand  in  a  causative 
relationship  are  rickets,  syj)hilis,  and  scrofula. 

Bronchitis  in  children  under  three  years  of  age,  and  in  the  aged, 
especially  if  occurring  under  bad  hygienic  or  dietetic  conditions,  must 
be  carefully  watched,  lest  catarrhal  pneumonia  develop.  Bartels  insists 
especially  on  these  factors  as  causative. 

When  we  consider  the  fact  that  in  catarrhal  pneumonia  the  death- 
rate  is  higlier  than  in  the  croupous  variety,  the  importance  of  both  pro- 
})hy  lactic  measures  and  prompt  treatment  after  the  disease  has  developi'd 
is  evident. 

Many  varieties  and  forms  of  catarrhal  jmeumonia  have  been 
described  by  observers.  The  division  into  acute  ami  chronic  is,  how- 
ever, sufficient  for  our  purposes.  The  symptomatology  and  physical 
signs  may  vary  much  in  these  two  forms,  the  slow  coui*se,  involvement 
of  large  area  of  lung-tissue,  and  moderate  febrile  reaction  in  the  i-hronic 
variety  being  in  marked  contrast  to  the  rapid  and  superficial  respira- 
tion, high  and  irregular  fever,  and  great  restlessness  of  the  acute  form. 
These  differences  are  present  both  in  infant  and  adult  life.  The  acute 
form  runs  its  course  usuallv  in  fri>m  two  to  four  weeks;  dironic 
catarrlial  pneumonia  may  last  for  months.  In  the  treatment  of  this 
affection  it  nnist  be  remembered  that  tiie  danger  is  in  inveiNc  proportion 
to  the  duration  of  the  attack  and  in  direct  proptu'tion  to  the  pliv>iial 
condition  of  the  ]iati('nt  and  the  extent  of  lung  iuvolvi'd. 

'  Pncumoniii,  \k  'J47. 
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The  prophylactic  Ircatiiiciit  consists  mainly  in  g<ju(l  hyfj;ieuic  .siw- 
roundinji-s  and  aj)[)ropriatc  diet ;  the  avoidance  of  all  imnecessarv 
exposure  to  wet,  damp,  and  draughts;  a  daily  bath,  and  the  wearing, 
especially  in  chiltlren,  of  close-litting  woollen  under-clothing.  When 
bronchitis  has  developed  the  jxitieiit  should  remain  in  a  .well-ventilated 
room,  the  temperature  being  from  (j8°-72°  F.,  and  the  air  kept  moist- 
ened by  steam.  It"  the  bronchial  catarrh  is  mild  at  the  onset,  Dover's 
powder,  u  warm  bath,  and  a  saline  with  12  grains  of  sulj)hate  of 
quinine  for  an  adult  in  twenty-four  hours,  will  usually  be  all  the 
treatment  required.  If  the  foregoing  means  are  not  successful,  mild 
diuretics  and  diaphoretics,  inhalation  of  steam,  the  application  of  dry- 
cups,  and  5  gi'ains  of  chloride  of  ammonium  every  three  hours  will 
usually  suffice. 

All  that  the  term  "good  nursing"  in  its  broadest  sense  imj)lies  aids 
materially  in  producing  rapid  convalescence.  The  patient  should  be 
made  comfortable  in  bed,  be  bathed  every  day,  and,  if  the  sufferer  be 
a  child,  not  frightened,  but  as  far  as  possible  amused  and  his  confidence 
gained.  If  the  latter  is  not  accomplished,  little  aid  is  obtained  from 
the  results  of  physical  examination.  Rest  in  bed  is  imperative,  and 
during  the  entire  course  of  the  disease  the  patient's  position  should 
be  frequently  changed,  as  hypostatic  congestion,  oedema,  and  collapse 
are  thus  often  prevented. 

When  catarrhal  pneumonia  has  developed,  our  treatment  is  mainly 
directed  to  supporting  the  strengtli  of  the  patient,  promoting  expansion 
of  the  lungs,  and  controlling  the  pyrexia.  At  the  beginning  of  the  attack 
calomel  in  fractional  doses  with  bicarbonate  of  sodium  is  often  useful, 
especially  in  children,  in  whom  nausea  and  vomiting  are  apt  to  be 
present.  Quinine  in  full  doses  is  undoubtedly  a  remedy  of  great 
value  in  both  the  acute  and  chronic  forms  of  the  disease.  It  is  of 
special  service  in  the  young  by  controlling  the  pyrexia  and  pulse, 
sustaining  the  system,  and  possibly  limiting  the  extension  of  the 
pneumonic  process.  Chloride  of  ammonium  is  of  undoubted  benefit, 
especially  after  the  acute  stages  of  the  disease  have  passed.  If 
asphyxia  is  threatened  from  an  accumulation  of  bronchial  secretion, 
an  emetic  often  gives  prompt  relief. 

As  death  in  catarrhal  pneumonia,  especially  in  children  and  the 
aged,  is  not  infrequently  due  to  asthenia,  stimulants  are  often  required 
from  the  onset  of  the  attack.  The  bow^els  should  be  moved  every  day, 
gentle  laxatives,  as  comjiound  liquorice  powder  or  citrate  of  magnesia, 
being  useful  for  this  purpose.  Local  counter-irritation  with  mustard, 
tincture  of  iodine,  or  a  mildly  irritating  liniment  is  of  benefit. 

The  room  should  be  large,  well  ventilated,  and  the  light  regulated 
according  to  the  wishes  of  the  patient.  The  temperature  should  range 
from   68°  to  72°  F.,  and  the  air  be  moistened  by  the  vapor  from  a 
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steam  atomizer.  The  clotliinj^  should  l)e  adapted  to  the  season,  and 
care  be  taken  that  tiie  patient  is  not  subjected  to  draughts.  A  light 
cotton  jacket  protects  the  chest  from  changes  in  temperature  and  pro- 
motes diaphoresis;  it  is  especially  of  Ijenefit  in  the  case  of  children. 
Throughout  the  disease  light,  nourishing,  and  easily-digested  food, 
such  as  milk,  broths,  beef-tea,  and  beef  peptonoids,  should  be  given  in 
small  quantities  frequently  repeated.  While  an  abundance  of  nourish- 
ment is  called  for,  the  patient  should  not  be  overfed,  lest  the  digestive 
powers  be  overtaxed,  vomiting  result,  and  the  general  asthenic  condi- 
tion be  increased. 

If  urgent  dyspnoea  exists  in  a  very  young  child,  the  little  patient 
is  no  longer  ai)le  to  nurse  properly,  and  the  eifort  to  do  su  may,  by 
increasing  the  already-existing  shortness  of  breath,  provoke  vomiting. 
Cow's  milk  with  cream  and  barley-water  and  a  few  grains  of  sugar 
of  milk   mav  be  given  with  advantage  under  these  circumstances. 

The  treatment  of  the  bronchitis,  by  reason  of  its  close  connection 
with  catarrhal  pneumonia  and  collapse,  is  of  decided  importance. 
When  in  the  first  stage  of  the  disease  the  cough  is  excessive,  out  of 
proportion  to  the  amount  of  coexisting  bronchitis,  and  tends  by  indu- 
cing nausea,  vomiting,  and  loss  of  sleep  to  diminisli  the  vital  forces  of 
the  patient,  opium  in  combination  with  ammonium. carbonate,  in  doses 
suited  to  the  age  and  condition  of  the  patient,  should  be  emjdovetl. 
When,  however,  the  inflammatory  process  in  the  lung  has  fully 
developed,  opiates  must  be  used  with  caution,  lest  by  obtunding  sen- 
sibility reflex  cough  should  be  checked,  and,  the  secretions  collecting 
in  the  bronchial  tubes,  the  already  existing  dyspnoea  be  aggravattxl. 
Many  authors,  among  whom  may  be  mentioned  Loomis,*  claim  that 
opium  should  under  no  consideration  be  given.  Certainly  after  con- 
solidation is  completely  established  opiates  by  checking  cough  favor 
pulmonary  collapse.  Their  employment  in  the  early  stage  of  a  broncho- 
pneumonia to  relieve  the  excess  of  cough  has,  however,  in  the  hands 
of  the  "writer  been   followed  by  good   results. 

The  chloride  of  ammonium,  combined  with  svrup  of  seneg-a  or 
syru|>  of  squill,  favors  expectoration  and  tcmls  to  prevent  collapse  of 
the  lung-structure.  It  may  occasionally  be  necessary,  owing  to  the 
abundance  and  viscid  condition  of  the  collceted  mucus  in  the  bronchial 
tubes,  to  administer  an  emetic.  The  well-known  comliination  of  alum 
and  ipecac  here  answers  a  useful  purpose,  and  is.  in  the  opinion  of  the 
writer,  lollowcd  by  less  depression  than  cither  >ulplinlc  of  zinc  or  the 
hypod(>rmic  injection  of  aponior|)hine.  The  latter  when  uscm.1  is  given 
in  doses  of  yV  grain  to  an  adult,  and  repeated  if  neirssaiy  in  twenty  to 
thirty  niinntes.  Emetics  must,  howm-er,  b(>  used  with  care  in  all 
asthenic  cases,  as  marked  depression  or  coUajise  may  tiillow  their 
'  rnirfi,;-  „/  .\[e(licine,  p.  lOS. 
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eniploymeiit.  When  excessive  l)i-()iiclii:il  secretion  with  siij)i)resse(l  or 
fochle  cough  is  present,  carbonate  of  niiiinoiiiiiiu  with  syrup  of  senega 
is  often  of  benefit. 

The  inhahition  t)f  steam,  l)y  inereasing  the  secretion  of  the  bronchial 
mucous  membrane  and  diminishing  the  viscid  character  of  the  sputum, 
will  facilitate  expectoration  and  temporarily  relieve  the  dyspnoea.  In 
the  later  stages,  as  well  as  in  the  chronic  form  of  the  disease,  oil  of 
turpentine  as  a  stimulating  expectorant  seems  by  common  consent  to 
be  the  remedy  which  is  most  often  followed  by  good  results.  It  may 
be  given  in  5-(lrop  doses  every  four  hours. 

Inhalations  of  oxygen  often  give  marked  relief  when  symptoms  of 
asphyxia  are  present.  Strychnine,  both  on  account  of  its  stimulating 
action  upon  the  respiratory  centre  and  its  tonic  effect  upon  the  muscles 
of  respiration,  is  also  beneficial.  Jiirgensen '  recommends  highly  in 
this  connection  the  use  of  baths  at  a  temperature  of  77°-86°  F.,  the 
patient  remaining  in  the  bath  from  twenty  to  thirty  minutes.  After 
he  is  placed  in  the  bath  10  to  20  quarts  of  water  are  poured  over  him 
from  a  moderate  height.  The  affusion  must  be  ra])id,  and  the  neck, 
back,  and  chest  should  especially  be  douched.  The  water  used  may  be 
reduced  in  temperature  to  a  few  degrees  above  the  freezing-point.  The 
same  author  also  claims  excellent  results  from  the  use  of  a  stream  of 
w^ater  directed  against  the  back  of  the  head  over  the  region  of  the 
medulla  oblongata.  Deep  inspirations  with  increased  strength  of 
cough  are  claimed  to  be  induced  by  this  procedure,  even  when 
marked  symptoms  of  carbonic-acid  poisoning  are  present. 

Notwithstanding  the  good  results  claimed  to  follow  the  employ- 
ment of  the  bath  and  douche  in  dyspnoea,  it  has  never  been  generally 
adopted  as  a  method  of  practice.  If,  however,  its  further  use  confirms 
the  claims  of  Jiirgensen,  Bartels,  and  others,  it  will  be  of  undoubted 
aid  in  the  treatment  of  a  dangerous  condition.  It  must  not  be  forgot- 
ten that  stimulants  should  always  be  administered  before  and  after  the 
bath.  The  application  of  leeches  in  children  and  the  employment  of 
venesection  in  adults  will  often,  as  in  croupous  pneumonia,  be  followed 
by  marked  relief.  Inhalations  of  steam  and  thorough  dry  cupping  of 
the  chest  are  also  useful  adjuncts  to  our  treatment  of  rapid  and  super- 
ficial breathing. 

During  the  course  of  a  eatarrlial  pneumonia  the  state  of  the  circu- 
lation varies  greatly.  The  pulse,  as  a  rule,  is  rapid  even  during  the 
remission  of  fever;  in  children  a  pulse  of  160  to  200  beats  per  min- 
ute is  not  uncommon.  A  small  and  compressible  pulse  is  always  an 
omen  of  danger.  The  muscular  structure  of  the  heart,  while  not 
suffering  to  the  same  extent  as  in  croupous  pneumonia,  is  still  to  some 
extent  liable  to  fatty  and  granular  change.  Failure  of  the  right  side 
*  Ziemssen's  Cydopcedia,  p.  231. 
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of  the  heart  is  threatened  when  atelectasis  is  present  in  a  marked 
degree.  Undoubtedly  the  best  means  we  possess  to  counteract  heart 
failure  in  all  stages  of  the  disease,  no  matter  what  its  cause,  are 
bold  stimulation,  proper  food,  and  quinine  given  in  tonic  doses.  As 
regards  the  use  of  stimulants,  they  should  be  commenced  early,  and 
given  in  sufficiently  large  quantities  to  overcome  the  failure  of  the 
vital  forces  which  often  develops  early  in  the  disease.  The  raj)id  ])ulse, 
and  in  asthenic  cases  its  weak  and  irregular  action,  and  the  tendency  to 
degeneration  of  the  heart-muscle,  are  conditions  in  which  whiskey  and 
brandy  are  especially  usefid.  When  failure  of  the  right  heart  is  threat- 
ened, prompt  stimulation  offers,  in  the  writer's  opinion,  the  only  hope 
to  the  patient.  The  subcutaneous  injection  of  15  to  20  minims  of  ether, 
repeated  three  or  four  times  daily,  has  undoubted  power  to  increase  the 
strength  and  volume  of  the  pulse  and  diminish  the  number  of  respira- 
tions. In  the  adynamic  form  of  catarrhal  pneumonia  ether  is  also  of 
benefit. 

Young  infants  may  be  given  10  to  20  drops  of  whiskey  every  three 
or  four  hours,  and  the  quantity  should  be  gradually  increased  if  the 
condition  of  the  pulse,  respiration,  or  dyspnoea  demands  it.  Children 
indeed  often  take  large  amounts  with  decided  benefit.  The  quantity 
to  administer  must  be  determined  by  the  necessities  of  each  case. 
Alcoholic  stimulation  is  also  useful  when  failure  of  respiration  is  pres- 
ent, and  is  a  valuable  adjunct  to  treatment  when  marked  nervous  phe- 
nomena exist.  Champagne  is  often  beneficial  in  adults,  especially  if 
nausea  and  vomiting  are  present ;  children  do  not  take  it  well. 

Tonics  and  stimulants  are  to  be  resorted  to  in  cases  in  which  debil- 
ity i,s  manifest  or  when  resolution  is  delayed,  even  if  the  fever  lias 
declined  or  if  evidence  of  a  typhoid  state  develops.  Under  these 
conditions  the  vital  forces  may  by  nourishment,  alcohol,  and  tonics  l>e 
sustained  and  strengthened,  and  time  gained  for  the  breaking  down, 
al)sorption,  and  exjiectoration  of  the  inflammatory  exudate.  Quinine 
in  doses  suited  to  the  age  of  the  jiatient  is  here  the  best  tonic. 

In  that  form  of  catarrhal  pneumonia  which  is  due  to  jiassive  con- 
gestion or  hypostasis,  and  in  which  debility  plays  an  impin'tant  role  as 
a  causative  factor,  frequent  changing  of  the  position  is  of  benefit  and 
quinine  and  alcohol  demanded.  According  to  Bartholow,'  turjientine 
is  also  a  most  useful  stimulant  when  the  vital  powers  are  dcpressixl  and 
the  peripheral  circulation  is  feeble.  No  attemj)t  should  be  made  to 
lower  the  temjierature,  eitluM'  by  drugs  or  the  external  appliciition  of 
cold,  without  the  previous  administration  of  cither  whiskey  or  brandy. 

The  treatment  of  the  fever  in  catarrhal  pn(>umonia,  owing  to  its 
remittent  character,  does  not  ot'tcn  demand  those  vig<n'ous  measures 
which  are  called  for  in  the  croupous  form  of  the  disease.  Sulphate 
'  Materia  McdUa  and  Tlitrapcuiics,  6th  od.  y>.  I'l'l. 
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of  (jiiiniiu*  lias  dccidid  jiowir  in  .■«iicli  cases,  and  while  the  lever  persists 
may  be  ^ivcii  in  full  doses.  RapinuiKP  recommends  it  highly  in  the 
treatment  of  "pyrexia  in  lobular  pneumonia.  It' the  nervous  phenomena 
are  not  marked  and  only  moderate  dyspnoea  be  present,  quinine  in 
decided  doses  or  5  grains  of  antipyrine,  guarded  by  3  grains  of  fjui- 
nine,  will  often  be  of  marked  benefit.  Antipyrine,  according  to  Pri- 
bram,^ positively  diminishes  the  frequency  of  the  respirations.  It 
seems  to  act  especially  well  in  children.  If  these  means  fail,  external 
aj)plieations  of  cold,  either  by  cold  bath,  compresses,  or  cold  douche,  as 
advised  by  Jiirgcnsen,  to  which  sjK'cial  attention  has  been  called  upon  a 
previous  page,  are,  if  properly  carried  out,  undoubtedly  the  best  means 
of  combating  this  dreaded  symptom. 

It  seems  strange  that  American  physicians,  who  are  usually  so 
prompt  in  giving  all  theraj^eutic  measures  a  thorough  and  complete 
trial,  should  have  so  largely  neglected,  and  even  condemned  without 
adequate  experience,  these  measures  of  reducing  pyrexia.  Collapse  has 
undoubtedly  been  caused  by  the  incautious  use  of  cold,  especially  in 
feeble  children,  but  with  care  and  the  giving  of  stimulants,  \vhich  in 
the  writer's  opinion  is  very  important,  it  is  almost  always  possible  to 
prevent  it.  The  ice-bag,  as  advised  by  Dr.  D.  B.  Lees,^  seems  to  be 
especially  useful  in  the  broncho-pneumonia  of  children.  Goodhart 
strongly  recommends  its  use.  Continued  high  temperature  demands, 
according  to  Bartholow,*  the  use  of  quinine  and  digitalis.  Five  grains 
of  quinine  ami  ^  grain  of  digitalis  are  advised  three  times  a  day  for  a 
child  two  years  of  age. 

Various  nervous  symptoms,  as  headache,  restlessness,  drowsiness, 
delirium,  or  convulsions,  are  not  uncommon  in  the  early  stages,  espe- 
cially in  children.  Careful  nursing,  soothing  words,  and  a  familiar  face 
at  the  bedside  will  often  suffice  in  the  milder  cases.  If  in  addition  to 
the  nervous  phenomena  high  fever  is  present,  either  a  sponge  bath,  the 
temperature  of  the  water  being  from  72°  to  76°  F.,  or  the  application 
of  cold  compresses  to  the  head,  will  oflen  relieve  the  symptoms  to  a 
remarkable  degree  and  be  followed  by  refreshing  sleep. 

It  must  not  be  forgotten  that  in  order  to  obtain  the  full  benefit  of 
cold  affusions  to  the  head  the  hair  must  be  kept  thoroughly  wet,  other- 
wise the  head  is,  as  it  were,  protected  by  a  shield  and  the  full  benefit 
from  the  wet  compresses  is  not  obtained. 

Chloral  given  by  the  rectum  in  doses  of  3  grains  to  a  child  three 
years  of  age,  or  a  combination  of  chloral  and  bromide,  will,  as  a  rule, 
promptly  control  convulsions  and  lessen  delirium.  If  the  heart's 
action  is  feeble  or  depressed,  it  is  well  to  guard  the  use  of  chloral  with 
alcoholic  stimulants.     Musk  suspended  in  mucilage  and  given  by  rec- 

1  Deutsche  KUnil;  1874,  p.  51.  »  Prager.  med.  Wochenschrift,  1884. 

3  Lancet,  1889,  ii.  p.  890.  *  Practice  of  Medicine,  p.  349. 
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tal  injection  is  considorod  a  very  useful  remedy  by  H.  C.  Wood  in 
adynamic  pneumonia  when  wild  or  muttering  delirium  is  present. 
When  the  delirium  is  extremely  active  and  restless,  Pepper^  advocates 
the  hypodermic  use  of  hyoscyamine  in  doses  of  -^  to  y^  grain  f  »r 
an  adult.  Opium  should  not,  in  the  opinion  of  the  writer,  be  used  to 
control  the  nervous  symptoms,  as  in  the  doses  required  f<jr  this  pur- 
pose sensibility  is  so  far  blunted  that  cough  is  lessened  to  a  dangerous 
degree,  and  the  tendency  to  dyspnoea  with  asphyxia  increaswl. 

Before  considering  the  means  to  be  employed  to  overcome  the  con- 
dition of  pulmonary  collapse,  it  is  necessary  to  understand  the  causes 
operating  to  ])roduce  this  condition.  As  is  insisted  upon  In*  Baitels, 
collapse  is  especially  liable  to  develop  in  those  parts  of  the  lung  which 
under  normal  conditions  display  the  least  motion — that  is,  the  lower 
and  posterior  portions.  The  dimiimtion  of  the  caliljre  of  the  bronchi, 
due  to  the  inflamed  condition  of  its  lining  membrane,  and  the  failure 
of  the  superficial  respirations  of  the  patient  to  expand  the  lungs  thor- 
oughly, do  not  allow  the  inherent  elasticity  of  the  air-cells  to  assert 
itself,  and  the  capacity  of  the  alveoli  diminishes.  The  accumulation 
of  mucus  and  the  partly  occluded  condition  of  the  bronchi  cut  off  the 
entrance  of  air  to  a  certain  portion  of  pulmonary  tissue,  and  the  small 
amount  of  air  which  remains  disappearing,  partly  through  the  violent 
expiratory  efforts  of  cough  and  partly  by  pressure,  collapse  takes 
place.  It  is  therefore  evident  that  asthenic  conditions  by  favoring 
the  accumulation  of  mucus  in  the  bronchi,  an  immovable  decubitus 
by  increasing  the  tendencv  to  hypostatic  congestion  and  oedema,  and 
high  fever  by  increasing  the  rapidity  and  superficial  character  of  the 
respirations,  predispose  to  atelectasis. 

Remembering,  then,  the  conditions  and  causes  upon  which  colla])se 
depends,  its  treatment  becomes  evident.  The  frequent  changing  of  the 
patient's  position,  with  the  application  of  dry  cups,  will  clearly  be  of 
benefit  in  counteracting  the  colla])se  due  to  hypostatic  congestion  and 
oedema.  Strychnine  will  be  found  usefid  when  failure  of  the  respira- 
tion is  present,  and  the  preparaticms  of  ammonium,  with  ]HM'haps  the 
cautious  use  of  emetics,  will  be  found  most  serviceable  in  removing 
the  accumulations  of  thick,  viscid  mucus.  The  external  applicati<in 
of  cold  by  the  bath,  compresses,  or  sponging  will  control  the  tever,  ami 
the  use  of  a  stream  of  water  directed  against  the  back  of  the  h(>ad.  as 
reconnnended  bv  Jiirsxensen,  \\\\\  be  ol"  benefit  bv  diminishini!:  the 
rapidity  and   incn^asiug  th(>  fiduess  of  the  respirations. 

One  of  th(>  most  important  duties  of  the  ]ihysiciau  in  the  managi^ 
ment  of  catarrhal  pneumonia  is  tlu^  j)rcvcntion  of  anv  gastro-intcstinal 
disorder,  and  its  treatment  should  it  occur.  The  ability  to  take  and 
digest  nourishincnt   in  suitable  amounts  aids  materially  in  sustaining 

'  System  of  Mc(1iciiu\  jv  372. 
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the  vital  forces,  in  prcvciitiiif^  licart  and  respiratory  failure,  and  in  the 
avoidance  of  collapse,  l-'or  tlie  relief  ot"  tlie  nansea  and  voinitin<r  wliieli 
are  frc(piently  present  early  in  the  disease  the  patient  should  be  kej)t  at 
absolute  rest ;  iced  carbonated  waters,  as  plain  soda-water,  or  in  adults 
iced  chanipapie,  should  be  administered;  small  pellets  of  iee  allowed 
to  dissolve  in  the  mouth;  a  mild  mustard  poultice  applied  to  the  epi- 
gastrium ;  and  calomel  in  fractional  doses,  with  1  to  2  grains  of  bicar- 
bonate of  sodium,  should  be  dropjjcd  on  the  tongue  every  two  hours. 
The  nourishment  may  eonsist  of  beef-juice,  beef  peptonoids,  peptonized 
milk,  or  milk  and  lime-water.  In  severe  cases  it  may  even  be  neces- 
sary for  twelve  or  twenty-four  hours  to  stop  all  nourishment  by  the 
mouth  and  give  nutrient  enemata.  The  vomiting  Mhich  accompanies 
the  effort  of  nursing  when  dyspnoea  is  present  in  children  has  been 
referred  to  on  a  previous  page.  Diarrhoea  when  present  is  best  treated 
by  astringents. 

The  treatment  of  collapse  must  be  prompt  and  decided.  The 
hypodermic  use  of  whiskey  or  brandy,  with  the  external  application 
of  heat,  often  exerts  a  favorable  impression  on  the  jiidse.  Stimulating 
applications  to  the  chest  by  mustard  poultices  or  by  liniments  excite 
deeper  and  fuller  respirations,  and  the  alternate  hot  and  cold  douche 
often  aids  materially  in  arousing  the  patient,  stimulating  the  cough,  and 
improving  the  character  of  the  breathing.  The  collapse  which  occasion- 
ally follows  cold  api^lications  is  best  treated  by  enemata  of  whiskey 
and  external  applications  of  heat.  In  conditions  of  profound  collapse 
remarkable  results  have  been  reported  from  the  subcutaneous  injection 
of  ether. 

Catarrhal  pneumonia  is  usually  followed  by  marked  debility,  and 
recovery  takes  place  slowly.  During  convalesence  careful  nursing  is 
necessary  to  prevent  relapses,  slight  exposure  often  being  sufficient  to 
produce  a  return  of  the  bronchitis,  with  a  resulting  broncho-pneumonia, 
and  possibly  the  development  of  phthisis,  especially  in  those  who 
present  a  tubercular  family  history.  Counter-irritation  by  tincture  of 
iodine,  dry  cups,  or  a  few  small  blisters,  with  the  internal  administra- 
tion of  ammonium  iodide,  will  be  of  service  in  promoting  resolution 
and  absorption.  During  this  period  quinine,  iron,  and  alcoholic  stim- 
ulants will  be  found  most  useful,  tending  by  improving  the  general 
condition  to  shorten  convalescence.  If  in  those  cases  in  which  the 
inflammatory  process  has  pursued  a  subacute  course  convalescence  is 
retarded  and  emaciation  is  marked,  iron,  cod-liver  oil,  the  hypophos- 
phites,  and  free  stimulation  are  indicated.  In  all  subacute  and  chronic 
cases  the  nutrition  of  the  patient  is  of  the  first  importance.  Emetics 
during  convalescence  can  only  do  harm  by  disturbing  digestion. 
Much  good  is  derived  from  the  administration  of  oil  of  turpentine, 
eucalyptol,  and  copaiba  at  this  stage  of  the  disease.    After  convalescence 
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is  established  a  clianire  of"  residence  to  a  high  dry  climate  by  the  expan- 
sion and  uniblding  of"  the  lungs  resulting  from  the  respiring  of  rarefied 
air  will  tend  to  hasten  the  cure. 

The  most  frequent  complications  of  catarrhal  pneumonia  are  bron- 
chitis, laryngitis,  and  pleuritis,  which  are  really  jiarts  of  the  pneu- 
monitic  process,  and  are  to  be  treated  only  when  they  assume  such  a 
degree  of  importance  as  to  necessitate  their  control.  The  most  im})ort- 
ant  of  the  sequelae  is  tubercular  phthisis.  As  has  been  previously 
pointed  out,  it  is  especially  liable  to  develop  in  those  eases  of  subacute 
and  chronic  broncho-pneumonia  in  which  a  tendency  to  tuberculosis 
exists.  Emphysema,  and  less  often  gangrene  of  the  lung  and  ])neu- 
mothorax,  have  been  noted  as  sequelae.  The  treatment  of  the  comjili- 
cations  and  sequelae  d(jes  not,  however,  come  within  the  scope  of  this 
article.  The  same  broad  rule  ai)i)lies  to  their  treatment  as  exists  in  the 
croupous  form  of  the  disease.  Only  those  complications  or  sequela} 
which  from  their  gravity  are  militating  against  the  recovery  of  the 
patient  should  be  treated. 

Unless  to  meet  some  special  indication,  poultices  are  seldom  useful. 
It  is  difficult  in  their  frequent  removal  to  avoid  exposure  of  the  chest ; 
they  fatigue  the  patient  by  their  weight;  and  the  restlessness  of  chil- 
dren renders  it  almost  impossible  to  keep  them  in  position.  The 
ordinary  cotton  jacket  covered  with  oiled  silk  is  a  much  better 
and. more  comfortable  protective.  Counter-irritation  with  dry  cujis, 
tincture  of  iodine,  mild  mustard  poultices,  or  turpentine  stupes  can,  if 
the  jacket  is  worn,  be  applied  with  facility  to  any  portion  of  the  chest. 
In  connection  with  the  poultices,  mustard  foot-baths  may  also  be  em- 
ployed. The  action  of  the  skin  may  be  increased  and  restlessness 
relieved  by  tepid  sponge-baths,  followed  by  friction.  At  the  onset  of 
the  attack  a  large  mustard  plaster  to  the  chest,  allowed  to  redden  the 
skin,  has  in  a  few  cases  seemed  to  the  writer  to  be  of  decided  advan- 
tage, while  the  tincture  of  iodine  or  an  occasional  l)lister  is  most  useful 
during  the  stage  of  resolution.  The  pleuritic  stitc-h  can  often  be  re- 
lieved by  the  application  of  hot  flaxseed  or  linseed   ixmltices. 

Large  blisters  should  never  l)e  employed.  Venesection  is  rarely 
admissible;  by  reducing  the  vital  forces  of  the  patient  and  lessening 
the  strength  of  the  respiratory  muscles  it  increases  the  tendency  to  pul- 
monary collapse.  The  aj)plication  of  leeches  to  the  chest,  with  the 
giving  of  stinndants,  is,  however,  strongly  advocated^  when  extreme 
dyspnoea  with  shallow,  ineffectual  respirations  is  present,  tending  to 
]>idmonary  engorgement  and  collapse. 

Inhalations  do  not  play  an  important  jtart  in  the  treatment  of 
catarrhal  ])neumonia.  \'()n  Ziemssen  advises  the  inhaling  of  equal 
parts  of  chloroform  vapor  and  atmospheric  air,  stopping  short  of  com- 
'  iSturgcs  and  L'oiipUind,  Pneumonia,  p.  253. 
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plotc  narcosis,  in  casos  in  which  <-()nsiclerable  portions  of  lung-tissue 
arc  rendered  useless  l>y  iiitlainiiiation  or  oedema.  Under  its  use  respi- 
ration becomes  deeper,  its  fVc(|Mcncy  is  diminished,  and  cyanosis  dis- 
appears. The  inhaling  of  turpentine  vapor  is  suggested  by  Bartho- 
low.  Oxygen,  however,  is  the  gas  most  frequently  employed  with 
advantage  in  such  cases,  since  the  interference  with  normal  respira- 
tion indicates  its  employment. 
Vol.  H.— 39 
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INFLAMMATORY  DISEASES  OF  THE  PLEURA. 

Pleubitis. 

general  considerations. 

The  word  "  pleuritis  "  or  "  pleurisy  "  is  a  generic  term  which  signifies 
an  inflammation  of  the  pleura,  and  as  such  is  susceptible  of  subdivision 
into  species  according  to  the  exciting  causes,  the  particular  areas  in- 
volved, and  the  various  results  which  follow.  From  the  etiological 
standpoint  we  thus  classifv  pleurisy  into  two  fundamental  divisions: 
1st,  Primary  (the  so-called  pleuritis  a  frigore) ;  2d,  Secondary  :  a, 
pleurisies  by  propagation  or  extension — viz.  traumatic,  or  from  pul- 
mt)narv  (meta-])neumonic  pleurisies)  or  pericardial  lesions,  etc.;  b,  the 
infectious  pleurisies,  in  which  the  serous  inflammation  is  but  a  local 
expression,  a  secondary  manifestation,  of  a  general  constitutional  con- 
dition— viz.  the  tubercular,  rheumatic,  exanthematic,  ur?emic,  typhoidal, 
syphilitic,  and  septic  pleurisies.  The  topographical  conditions  also 
suggest  other  distinct  varieties — e.  g.  the  partial  and  complete  pleurisy, 
the  diaphragmatic,  interlobar,  and  mediastinal  pleurisies.  The  path- 
ological sequences  of  pleural  inflammation  also  vary,  and  in  conse- 
quence we  have  the  typical  plastic  or  "  dry,"  the  sero-fibrinous,  the 
purulent,  and  hoemorrhagic  pleurisies. 

Of  great  therapeutic  importance  is  the  clinical  division  of  pleurisies 
according  to  the  intensity  or  course  of  the  inflammatory  process — viz. 
hyperacute  (pleuritis  acutissima  Friintzel),  acute,  subacute,  chronic,  and 
latent.  While  these  divisions  cannot  be  classed  as  varieties  of  pleurisy, 
since  they  may  constitute  a  mere  phase  of  any  of  the  preceding  true 
varieties,  they  are  nevertheless  all  important  in  deciding  the  therapeutic 
attitude  of  the  practitioner. 

While  the  aim  of  modern  research  has  been  directed  mainly  toward 
the  discovery  of  the  specific  pathogenic  agents  in  the  production  of 
pleural  inflammation,  especially  since  the  results  of  recent  bacteriolog- 
ical investigations  have  proved  so  fruitful  in  defining  the  pathogenesis 
as  well  as  indicating  the  therajieusis  of  the  purulent  types  of  this  affec- 
tion, it  must  still  be  admitted  that  the  division  of  pleural  inflammations 
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by  their  etiology  is  at  present  oi'  greater  theoretieal  interest  than  prao-- 
tieal  value  to  the  elinieian.^  To  the  praetitioner  the  degree  of  intensity 
of  the  initial  phenomena,  and  the  character  of  the  exuded  products 
resulting  from  this  inflanimati(jn,  and  the  condition  of  the  c(jmpressed 
lung,  together  with  a  knowledge  of  the  complicating  conditions,  must 
still  remain  the  elements  which  profoundly  affect  his  line  of  treatment, 
no  matter  what  the  presumed  or  known  jiathogenic  factor  may  be. 

Of  prime  importance  in  the  treatment  of  this  condition  is  the  a])pre- 
ciation  of  the  general  fact  that  pleurisy  is  simply  an  inflammation  of  a 
serous  membrane,  and  that  as  such  it  must  react  to  irritants  in  a  man- 
ner peculiar  and  common  to  all  serous  membranes.  This  reaction, 
which  is  illustrated  as  well  in  the  phlegmasise  of  the  other  serosse — 
the  peritoneum,  pericardium,  arachnoid,  tunica  vaginalis,  etc. — resolves 
itself  essentially  into  an  invariable  tendency  to  hypenemia,  followed 
by  exudation  and  proliferation,  which  may  end  in  either  adhesion  of 
opposed  surfaces  or  in  a  sero-fibrinous,  ser()-])iu'ulcnt,  or  Iijemorrhagic 
transudation.  These  being  the  general  characteristics  of  serous  inflamma- 
tion, the  treatment  of  pleurisy  must  be  based  on  the  general  therapeu- 
tics of  serous  inflammation  plus  those  special  modiflcations  called  for  by 
the  anatomical  and  physiological  relations  of  this  particular  serosa. 

'  In  a  recent  and  most  representative  discussion  on  the  etiology  and  treatment  of 
acute  pleurisy  at  the  Third  Congress  of  Italian  Physicians,  held  in  Rome  Oct.  20-23, 
1890,  Professor  Patella  of  Perrugia,  who  led  the  debate,  summarized  the  present  status 
of  the  question  :  "At  present  we  know  that  there  are  pleurisies  of  infectious  microbial 
origin.  J5ut  (primary  idio{)athic)  sero-fibrinous  pleurisy  is  still  reg:irded  as  due  to  a 
rheumatic  causation,  and  yet  we  cannot  well  explain  its  pathogenesis  without  appealing 
to  some  other  agency  than  "  catching  cold.'"  It  is  probable  that  cold  only  prepares  the 
soil  for  microbic  infection  by  modifying  in  some  manner  the  circulation  in  the  lym- 
phatics and  other  vessels.  But  how  do  the  pathogenic  germs  find  their  way  into  the 
pleura?  This  is  a  question  which,  I  must  admit,  is  difficult  to  answer.  Nevertheless, 
FrJinkel  has  demonstrated  that  the  germ  of  purulent  pleurisy  (the  encapsulated  micro- 
coccus pneumoniae)  is  found  in  the  tonsils,  whence  by  following  a  lymphatic  route  it  may 
easily  find  its  way  to  the  pleune.     We  might  therefore  admit  the  practicability  of  the 

same  route  as  an  avenue  of  infection  in  simple  sero-fibrinous  pleurisy Finally,  I 

believe  that,  as  far  as  the  etiology  of  primary  pleurisies  is  concerned,  we  may  at  the 
present  time  establish  the  following  conclusions  : 

"  1st.  There  are  sero-tibrinous  pleurisies  which  are  due  to  the  encapsulated  micro- 
coccus of  Friinkel. 

"2d.  There  are  others,  in  which  the  effusion  is  very  abundant,  which  are  of  exclu- 
sively tubercular  origin. 

"3d.  In  many  tubercular  individuals  |)lcurisy  may  assume  a  simple  non-tubercular 
type. 

"4th.  There  are  jjlourisios  of  cliemicjd  origin  which  are  still  obscure  and  insuffi- 
ciently studied. 

"  ")th.  it  is  more  in  tiie  province  of  clinical  medicine  tiian  in  the  power  of  bacterio- 
logical research  to  determine  the  nature  and  causes  of  primitive  pleurisies. 

"6th.  As  to  the  pleurisies  which  are  developeil  secondarily  to  an  acute  pulmonary 
affection — meta-pneumonic  pleurisies,  for  instance — their  etiology  is  evidently  that  of 
the  pneumonia,  and  their  prognosis  is  in  a  general  way  more  favorable  than  that  of  the 
primary  pleurisies."     [Im  Sanaine  Medicuic,  Oct.  29,  18itO.) 
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While  this  cuiisidcraticMi  is  j):ir:iiii(»iiiit  in  llic  trcatiiicnt  of  ])Iciirisv, 
wc  should  not  inidcr-cstiinatc  the  i;'rcat  importance  of  a  |»ro])cr  rccou- 
nitioii  ol'  the  underlyini^  eonstitiitional  condition,  whether  patiut^cnic 
or  associated,  as  a  proj)er  ap{)reciation  of"  this  must  necessarily  modify 
the  therapeutic  efforts  made  toward  effecting  a  control  of"  the  hjcal  con- 
dition. 

In  a  contribution  of"  this  character,  in  which  the  study  of  the  disease 
is  entirely  subordinated  to  its  therapeutic  application,  it  is  impossible  to 
dwell  upon  the  details  of  the  etiolosxy,  ])athology,  and  symptomatology 
of  each  one  of  the  varieties  of  ])leurisy  :  it  is  essential,  however,  that 
we  should  know  the  natural  history  of  the  morbid  process  in  general, 
the  nature  or  character  of  the  abnormal  ])roducts  created  by  this  pro- 
cess, and  which  it  is  the  object  of  our  tiierapeutic  eff'ort  to  prevent  or 
remove,  and  the  means  by  which  Nature,  unaided,  attempts  to  effect 
their  removal,  so  that  by  a  better  knowledge  of  these  facts  we  may  aid 
her  in  the  most  rational  and  physiological  manner. 

Let  us  rapidly  survey  the  anatomical  and  physiological  conditions. 
Since  the  imj)()rtant  and  historic  researches  of  Recklinghausen,  Axel- 
Key,  Retzius,  Klein,  and  others  it  has  become  an  established  fact  that 
the  pleurae,  like  the  other  serosae,  are  nothing  less  than  large  lymph- 
spaces  comnuuiicating  directly  through  large  orifices  (stomata)  with  a 
vast  subpleural  lymphatic  plexus.  This  plexus  is  intimately  inter- 
woven with  the  arterio-venous  capillary  plexus,  and  is  unequally 
distributed  under  the  parietal  pleura.  The  lymphatics  in  the  costal 
pleura  are  arranged  in  two  layers :  a  superficial  plexus,  which  is 
separated  from  the  pleural  cavity  by  the  mere  thinness  of  the  epithe- 
lial layer,  and  is  arranged  into  a  canalicular  system  similar  to  that 
described  by  Auerbach  in  the  muscular  tissues  of  the  intestines ;  the 
deeper  lymphatic  set  is  separated  from  the  preceding  by  the  subpleural 
connective  tissue  proper,  and  is  more  intimately  related  to  the  intercos- 
tal muscles.  According  to  Dybkowsky,  the  lymphatic  plexuses  are 
only  found  in  the  intercostal  spaces ;  they  are  absent  on  the  surfaces 
of  the  ribs.  From  this  anatomical  arrangement  it  is  plain  that  the 
respiratory  movements  of  the  thorax  and  of  the  lung  must  have  a 
remarkable  influence  upon  the  absorbent  functions  of  these  vessels — a 
conclusion  that  has  been  clearly  demonstrated  by  Dybkowsky 's  classical 
experiments.  During  respiration  the  intercostal  spaces  become  nar- 
rower ;  the  soft  parts  that  occupy  them  are  relaxed  and  projected  into 
ridges  in  the  direction  of  the  pleural  cavity.  Under  these  circumstances 
the  lymphatic  spaces  are  obliterated  and  absorption  is  nil.  During 
inspiration  the  expansion  of  the  chest  causes  a  widening  of  the  inter- 
costal spaces ;  the  walls  of  the  lymphatics  separate,  the  stomata  gape 
open,  and  absorption  is  invited. 

When  the  pleural  cavity  is  injected  with  fluids  holding  particulate 
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elements  in  sn^^pension,  the  particles  are  only  absorbed  by  the  costal 
pleura;  these  particles  (coloring  matter)  have  never  been  found  in  the 
j)uliuonary  or  mediastinal  pleura.  The  rapidity  of  absorption  is  in 
direct  ratio  with  the  frecpu'ucy  of  the  respiratory  movements ;  as,  for 
instance,  after  section  of  the  pneumogastric,  which  causes  the  greatest 
inspiratory  efforts  on  the  part  of  the  animals  experimented  upon.  It 
is  probable  that  the  absorption  of  liquids  is  effected  throughout  the 
whole  pleural  surface,  but  the  more  solid  contents  are  most  probablv 
absorbed  by  the  costal  pleura  in  the  intercostal  space,  where  the 
stomata,  or  gaping  lymphatic  mouths,  are  most  numerous.  The 
absorbent  powers  of  the  normal  pleura  are  very  energetic :  if  a 
saccharine  solution  is  injected  into  the  pleura,  it  will  rapidlv  disap- 
pear, and  the  sugar  can  be  almost  immediately  detected  in  the  urine.* 
Like  all  serous  membranes,  the  pleura  consists  of  a  single  endothelial 
cellular  layer  (of  the  irregularly-shaped  polygonal  type)  resting  upon  a 
basement  membrane. 

With  Germain  See,  we  will  repeat  that  whatever  may  be  tiie  patho- 
genesis of  a  given  pleurisy,  the  pathology  of  the  process  always 
reduces  itself  to  three  histological  conditions :  viz.  congestion,  exuda- 
tion, and  proliferation.  The  difference  in  the  degree  of  intensity  in 
either  the  whole  or  each  one  of  these  conditions  constitutes  the  basis  for 
the  differentiation  of  the  clinical  types  of  this  disease.  By  taking  the 
commonest  and  most  classical  type  of  acute  pleurisy,  the  sero-tibrinous 
variety,  as  an  illustration,  we  will  find  it  easier  to  study  the  evolution 
of  the  pleuritic  process  and  demonstrate  more  effectively  the  essential 
difference  between  this  and  other  types. 

The  initial  fluxion  and  conuestion  is  the  primordial  fact  in  pleuritic 
inflammation.  It  may  be  characterized  by  simple  discoloration  or  the 
most  intense  ecchymotic  injection  of  the  pleura.  The  blood-vessels 
are  dilated  and  gorged  with  blood,  the  lymphatics  and  lymph-spaces 
distended  with  leucocytes,  and  the  connective-tissue  interspaces  are 
swollen  with  a  flood  of  plasma.  The  epithelial  surface  cells  swell, 
rapidly  proliferate,  become  stratified  with  superimposed  layers  of 
embryonal  cells,  which  are  continuously  shed  and  droj)pcM:l  into  the 
more  dependent  portions  of  the  pleural  sac  when  they  mix  with  the 
serum  that  is  constantly  transuding  from  the  swollen  pleura.  The 
fibrinogen  of  the  effused  serum  is  now  acted  upon  by  the  fibrino- 
]>lastic  matter  of  the  leucocytes  of  the  pleura  and  of  the  embryonal 
tissue,  so  that  fibrin  is  rapidly  formetl.  The  coagulation  of  the  fibrin 
thus  fi)rmed  upon  the  infiamed  surface  gives  rise  to  the  rough  "bread- 
and-butter"  a|)pearance  whicli  is  so  readily  recognizable  i)v  the  nakcxl 
eye  in  the  earliest  days,  even  hours,  of  the  inflammation.  The  fibrin 
tluis  exuded  constitutes  the  ^;.Nr«(?o-menibrane  of  pleurisy  ;  but  the 
•  yi.  8^e,  Diet.  Dechambre,  ISSS. 
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morbitl  urtivitv  (•!"  the  inllaiiicl  pleura  docs  not  end  here,  for  in  the 
course  of  a  few  days  a  true  new  u;iannhition-nierabrane  is  developed 
directly  from  the  i)leiira  as  a  histolo<2;icaI  })art  (jf  the  senjsa,  and  not  a 
mere  exudation  which  is  foreign  to  it,  as  in  the  case  of  the  fil>rinous 
pseudo-membrane  ol'  the  acute  stage.  The  ditference  between  these 
two  formations  is  a  capital  (»ne  from  both  tlie  pathoh)<^ical  as  well  as 
therapeutic  standpoint,  and  should  be  well  appreciated  ;  for  the  first  is 
a  temporary  formation,  the  removal  of  which  may  be  hastened  by 
remedial  measures,  while  the  other  is  a  permanent  condition  that 
practically  defies  all  treatment.' 

As  fast  as  these  granulations  develop,  the  primitive  pseudo-mem- 
branous and  avascular  fibrinous  layer  which  overlies  them  undergoes 
a  rapid  fatty  degeneration,  the  fibrils  of  the  degenerate  exudate  being 
absorbed  by  the  lymphatics.  Finally,  the  embryonal  cells  of  the 
granulation-tissue  assume  a  more  adult  type,  so  that  when  the  serum 
interposed  between  the  opposed  visceral  and  parietal  surfaces  is  absorbed, 
and  the  opposing  granulations  are  allowed  to  come  in  contact,  adhesions 
take  place  which  permanently  bind  the  opposed  surfaces  by  firm  bands 
of  fidly-formcd  connective  tissue.  On  the  other  hand,  when  the 
absorption  of  the  efiPused  fluid  is  too  long  delayed  and  apposition 
is  prevented,  then  the  granulation-tissue  cells  mature,  and  end  by 
forming  a  true  endothelial  surface  of  adult  pavement  cells,  simulating 
the  original  pleural  surface,  and  giving  to  the  new  membrane  that 
peculiar  lustre  or  polish  that  characterizes  the  cystic  interior  of  the 
very  chronic  cases.  It  is  easily  understood  that  in  such  cases  the 
prospect  of  securing  obliteration  of  the  pleural  cavity  by  adhesion, 
even  after  the  permanent  removal  of  the  contained  fluid,  is  hopeless, 
since  the  apposed  smooth  surfaces  will  no  more  unite  than  will  the 
original  surfaces  of  the  healthy  pleura.  The  rationale  of  the  excision 
or  extirpation  of  this  thickened  pleura  after  resection  of  the  costal 
walls,  as  successfully  practised  by  Schede  of  Hamburg,  Kuester 
of  Berlin,  and  others,  is  well  understood,  and  its  justification,  as 
the  only  radical  means  of  relief,  appreciated. 

We  have  already  described  the  method  by  which  the  fibrin  exuda- 
tion of  acute  pleurisy  is  formed,  and  we  have  incidentally  explained 
that  in  consequence  of  the  great  afflux  of  blood  to  the  pleura  a  large 
amount  of  liquid  plasma  is  exuded.     The    laws  that  determine  the 

^  The  older  authors  believed  that  this  new  vascular  membrane  was  produced  by  the 
organization  of  tlie  exuded  fibrin,  whereas  it  is  now  well  understood,  since  the  investi- 
gations of  Yircliow,  Eobin,  Charcot,  Vulpian,  and  othei-s,  that  the  formation  of  the 
new  granulation-membrane  is  coincident  with  the  disorganization  and  disintegration 
of  the  primitive  pseudo-membranous  exudate.  The  new  membrane  is  formed  by  the 
proliferation  of  the  endothelial  cells  associated  with  a  rapid  process  of  vascularization 
originating  in  the  pleural  capillaries  proper,  and  causing  the  formation  of  a  typical 
granulation-tissue. 
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amount  of"  tliis  fiuid  exudate  have  not  been  luUy  discovered.  It  is 
certain  tiiat  the  intensity  of  the  initial  congestion  does  not  determine 
the  quantity,  because  it  is  notorious  tiiat  some  of  the  most  painless  and 
insidious  pleurisies — e.g.  latent  pleurisies — are  the  ones  that  are  fre- 
quently associated  with  the  largest  amount  of  fluid ;  while,  on  the 
other  hand,  usually  the  most  acute  (primitive)  pleurisies  are  fre(juently 
arrested  at  the  incipiency  of  the  plastic  stage,  and  are  followed  by  early 
adhesion  of  the  apposed  pleural  surfaces.  At  any  rate,  the  existence 
of  this  serous  exudate  is  one  of  the  capital  facts  in  the  history  of 
pleurisy ;  and  it  is  its  presence  which  occasions  the  most  dangerous 
complications  and  calls  for  the  most  energetic  treatment.^ 

We  have  already  noticed  the  evolution  and  involution  of  the  more 
solid  products  of  pleural  exudation.  We  must  now  simply  mention 
that  when  recovery  takes  place  the  eifused  fluid  is  either  rapidly  or 
gradually  absorbed,  the  floating  flocouli  of  fibrinous  exudation  dis- 
appear by  absorption  and  approximation  of  the  apposed  jjleural  surfaces 
takes  place.  The  fibrinous  pseudo-membrane,  if  it  exists,  may  cause  a 
temporary  agglutination  of  the  pleural  surfaces,  but  this  is  not  perma- 
nent until  the  vascular  granulations  of  the  true  new  tissue  which  under- 
lies it  have  coalesced,  and  a  network  of  adhesions  is  formed  by  a  newly- 
developed  connective  tissue  of  the  adult  type. 

We  have  also  stated  that  the  character  of  the  exudate  distinguishes 
the  nature  of  the  pleurisy.  We  can  now^  add  that  the  sero-fibrinous 
pleurisy  is  distinguished  by  a  predominance  in  the  amount  of  liquid 
exudate ;  the  acute  plastic  pleurisy  by  the  preponderance  of  fibrinous 
pseitfio-membranous   exudate  and  scantiness   of  fluid;   the   true  dry 

'  This  liquid  is  notliing  else  than  diluted  blood-plasma.  The  proportions  of  its 
constituent  elements  vary  with  the  acuteness  of  the  inflammation  that  causes  it.  The 
albumin  and  fil)rin  which  it  contains  are  in  fjreatest  excess  when  the  intlammation  is 
most  intense.  In  old  or  chronic  efiiisions,  in  which  the  inflammatory  process  is  of  a 
low  or  snb-acute  grade,  the  fluid  is  very  poor  in  coagulable  matter.  The  same  may  be 
said  of  the  morphological  elements  which  are  found  in  it.  The  more  recent  and  acute 
the  process,  the  more  al)undant  will  they  be.  It  has  been  claimed,  and  with  some  good 
evidence,  that  the  wealth  of  the  fluid  in  solid  constituents  furnishes  indications  of  prog- 
nostic value.  Laboulhcne  believes  that  the  ciu-e  of  a  jdeurisy  is  more  likely  to  be  rapid 
if  tile  quantity  of  fibrin  is  great.  I\Iehu  and  Constantin  Paul  have  proved  almost  conclu- 
sively that  the  jmorer  the  effusion  is  in  scdid  matter  the  more  promptly  will  it  rejiro- 
duce  itself  (Vidal).  Repeated  observation  has  convinced  the  author  of  the  correctness 
of  this  assertion,  and  while  he  admits  with  Friintzel  and  othei-s  that  this  is  not  always 
true,  he  still  believes  the  truth  of  the  general  conclusions. 

In  connection  with  the  microscopic  characteristics,  it  should  be  remcmbcretl  that 
even  the  most  limpid  serum  removed  from  the  pleural  cavity  reveals  the  abundant 
presence  of  Idood-corpuscles.  Dieulafoy  teaches  tliat  any  specimen  that  contains  no 
more  than  3000  red  cori>uscles  to  the  cubic  millimetre  has  no  tendency  to  sup^mnition, 
while  if  it  contains  more  than  this  it  is  almost  certain  to  become  purulent.  When  dis- 
cussing the  treatment  of  emi)yema  we  will  dwell  ujwn  the  later  revelations  of  myc<i- 
logical  investigations,  and  will  refer  to  the  more  positive  and  reliable  indications  fur- 
nislu'd  bv  bacteriological  tests. 
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pleurisy, — jJcurcNie prolifrrafivc  (J Amccrcaux),  clironic  /ti/jterpkistlc  pleu- 
risi/  [Vidid),  interstitial  |)lciirisy  (Lcioini.-), — is  <listingiiisli('(l  by  almost 
the  total  limitation  ottlie  jn-oeessto  the  loi-matioii  of  a  new  <rramilation 
tissue,  ending-  invariably  in  true  connective-tissue  adhesions.  Jn  the 
more  aggravated  and  typical  cases  the  connective-tissue  proliferation  is 
of"  a  progressive  character,  involving  the  whole  j)leura  and  causing  a 
total  obliteration  of"  the  cavity,  encapsulating  the  lung  in  a  sclerogenic 
mass  which  may  lead  to  chronic  fibroid  changes  in  the  lung  itself, 
anxl  thus  produce  the  permanent  atro])hic  alterations  which  characterize 
jndmonary  cirrhosis  of"  pleuritic  origin, — the  chronic  pleurogenous 
pneumonia  (pjiciononie  chronique  pleurog^ne)  of  Brouardel  and  Charcot. 
Under  these  circumstances  it  will  be  readily  nnderstood  that  in  this 
rarer  form  of  ])leuritic  disease  the  new  connective-tissue  formations 
which  are  started  in  the  pleura  constitute  sim])ly  the  beginning  or 
initial  stage  of  a  morbid  ]>rocess — a  process  which  ends  in  the  lung 
itself,  and  is  not  the  finale  of  a  pleurisy. 

From  this  synoptical  review  of  the  more  essential  inflammatory 
pleuritic  changes  it  is  plain  that  the  spontaneous  cure  of  this  inflam- 
mation may  be  accomplished  by  the  unaided  efforts  of  Nature — a  fact 
that  has  been  sufficiently  proven  since  the  days  of  Skoda  and  the 
Viennese  school  of  therapeutic  nihilists.  The  natural  cure  of  the 
disease,  Avhich  is  mainly  effected  by  the  spontaneous  absorption  of  the 
exuded  products  and  the  final  adhesion  of  the  apposed  serous  surfaces, 
is  in  reality  an  intrinsic  characteristic  of  all  the  acute  non-jKirulent 
pleurisies.* 

It  is  only  in  the  chronic  cases,  in  which  the  absorbent  functions  are 
interfered  with  by  an  insuperable  barrier  of  connective-tissue  neo- 
formation,  or  in  which  the  presence  of  a  complicating  agency  (tubercle) 
which  perpetually  maintains  the  effusion,  that  the  natural  process 
fails,  and  a  cure  can  only  be  effected  by  therapeutic  intervention.  In 
the  purulent  pleurisies  the  resources  of  Nature  are  powerless  to  correct 
the  morbid  process,  the  natural  means  of  securing  the  removal  of  the 
purulent  product  leaving  always  imperfect  residts,  which  are  inferior 
to  the  opportune  intervention  of  the  therapeutist. 

The  natural  tendency  to  recovery  must  necessarily  ^depend  upon  the 
underlying  pathogenic  and  anatomical  conditions.  In  general  terms, 
this  tendency  may  be  stated  to  be  greatest  \w  a,  the  most  acute  type,  the 
acute  plastic  pleurisy  (characterized  by  large  fibrinous  exudation  and 
scant  senms  effusion) ;  b,  less  in  the  subacute  or  sero-fibrinous  pleurisy 
(with  predominance  of  serous  efi\ision) ;  c,  still  less  in  chronic  serous 
pleurisy  with  hyperplastic  Avails ;  d,  none  in  the  purely  hyperplastic  or 
interstitial    progressive  variety ;    e,  tcorse  in    the    purulent    varieties. 

^  Out  of  200  cases  of  pleurisy  reported  by  A.  L.  Mason  132  recovered  without  hav- 
ing to  resort  to  thoracentesis,  Bost.  City  Ho.^p.  Beportg,  3d  Series,  1882. 
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In  prognosis  tlii.s  intrinsic  tendency  to  recovery  may  be,  therefore, 
graphically  expressed  as  follows  :  acute  pleurisy,  very  good  ;  suljacute 
pleurisy,  good ;  chronic  pleurisy,  fair ;  hyperplastic  pleurisy,  bad ; 
purulent  pleurisy,  very  bad. 

The  fre(juent  occurrence  of  spontaneous  recovery  led  at  one  time  to 
a  methodical  expectancy,  a  quasi-complete  therapeutic  nihilism,  which, 
while  very  instructive  in  the  way  of  studying  "the  natural  course  of 
disease  undisturbed  by  therapeutics"  (Skoda),  was  conducive  to  the 
most  disastrous  practical  results.  In  healthy  contrast  with  this  peril- 
ous tendency  we  quote  the  language  of  Friintzel,'  who,  writing  in 
1875,  impressively  says:  "There  are  many  physicians,  even  now-a- 
days,  who  adhere  to  the  expectant  method  which  came  in  vogue  nciw 
more  than  thirty  years  ago,  and  who  recommend  that  pleuritis  should 
not  be  sul)niitted  to  medical  treatment  unless  s])ecial  sym])t(tms  are 
present  which  threaten  life.  They  assert  that  inflammation  of  serous 
membranes — pleuritis,  pericarditis — unless  attended  by  very  great  effu- 
sion, are  not  dangerous  diseases  and  will  get  well  of  themselves. 
What  infinite  mischief  has  the  adoption  of  this  view  already  inflicted 
on  such  patients  !  It  is  only  necessary  to  have  once  seen  with  observ- 
ant eyes  how  such  patients  inevitably  and  with  the  direst  sutferings  are 
condemned  to  certain  death  to  induce  us  to  strive  with  all  our  might  in 
everv  fresh  case  of  pleuritis  or  pericarditis  to  quickly  reduce  the  in- 
flammation and  bring  about  as  complete  an  absorption  as  possible  of 
the  deposited  exudation." 

When  we  consider  the  disastrous  conseqnences  of  exudation  in 
binding  down  and  permanently  cripi)ling  the  expansive  power  of  the 
lungs,  and  thus  permanently  subtracting  a  large  respiratory  area  fium 
the  patient ;  when  we  consider  the  risks  incurred  by  those  who  carry 
with  them  the  large  unabsorbable  accumulations  of  chronic  pleurisy  ; 
Avlien  we  look  on  the  permanent  skeletal  deformities  induced  by  those 
who  recover  from  these  eff'usions, — it  is  realized  that  neither  the  expect- 
ant nor  the  purely  symptomatic  treatment  can  be  the  ideal  of  the  j)rac- 
titioner,  whose  aim  should  always  be  directed  toward  a  restitutio  in 
i}>te(/nnn,  and  not  a  cure  ad  ])artcm,  as  we  are  still  unfortunately  so 
frequently  compelled  to  admit  is  the  result  of  our  bc>st  and  most 
appvoved  therapeutic  efforts. 

The  question  which,  therefore,  presents  itself  for  consideration  at 
the  very  threshold  of  this  sui)ject  is.  Can  acute  pleurisy  be  aiH)rted  ? 
Is  it  possible  to  jugulate  the  inflannnatory  j>ro('ess  at  the  vt'ry  start,  so 
as  to  modifv  and  weaken  it  sulHciently  to  abbreviate  its  duratitMi  and 
prevent  the  formation  of  the  formidable  and  mischievous  exudations 
that   result  from   it  ? 

This  is  an  old  (|uestion,  and  one  that  has  beiMi  exhaustively  dis- 
*  Ziansscns  Cyclopccdia. 
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cussed  by  all  .systematic  writers,  In^tli  ancient  aixl  inodcrii,  and  in  the 
most  contradietory  manner.  The  older  authors — we  mean  those  who 
flourished  after  Pinel  and  Tiaennec,  who  first  ditterentiated  plein-isy 
from  pneumonia  and  established  its  independent  position  in  nosol<»gy — 
gave  very  serious  thought  to  the  subject,  and  according  to  their  obser- 
vations, particularly  those  of  Andral,  Bouillaud,  Louis,  and  Chomel 
in  France;  CuUen,  Pearson,  B.  liell,  Coojier,  Abernethy,  Alison, 
Marshall  Hall,  Watson,  and  Walshe  in  England — whose  powers  of 
observation  are  unimpeachable — such  an  achievement  was  possible. 
The  antiphlogistic  treatment,  free  and  repeated  venesection  ad  deliquium 
animi,  and  wet  cupping  were  the  means  by  which  this  result  was 
obtained.  There  was  no  (piestion  then  as  to  tiie  benefit  of  bleeding, 
only  the  (juantity  of  blood  to  be  abstracted  was  the  subject  of  con- 
troversy. Over  fifty  years  have  now  elapsed  since  that  time,  and, 
while  there  are  yet  at  present  men  who  stoutly  u})hold  the  correctness 
of  the  old  practice — M.  Peter  in  France,  for  instance  (1880),  and 
Meyer  and  Frantzel  in  Germany  (1882) — things  have  so  changed  that 
it  has  now  become  an  anachronistic  absurdity  to  discuss  the  efficacy  of 
venesection  unless  it  be  to  denounce  it. 

Without  attempting  to  enter  into  the  merits  of  the  question,  we 
cannot  help  Avondering  at  the  extreme  oscillations  of  the  pendulum  of 
professional  opinion,  and  asking  ourselves  why  the  modern  generation 
has  set  itself  down  so  firmly  against  the  use  of  the  lancet  when  our 
ancestors  gloried  so  enthusiastically  over  its  merits.  It  is  remarkable 
to  read  that  so  competent  and  careful  an  observer  as  Louis,  who  cupped 
and  bled  his  pleuritic  patients,  maintained  iu  the  discussions  of  the 
French  Academy  that  "  Pleurisy  rarely,  if  ever,  caused  death." 
Professor  Peter,  ^vho  has  lived  to  practice  most  actively  both  the  older 
and  modern  methods  of  treatment,  says  that  "  if  the  old  method  of 
treatment  was  followed  more  often  now-a-days,  there  would  be  less  fre- 
quent appeals  to  the  aspirator  and  to  the  knife,  and  that  pleurisy  would 
claim  a  much  smaller  mortality."  ^ 

Those  who  are  especially  interested  in  the  question  raised  by  Pro- 
fessor Peter  would  do  well  to  consult  the  refutation  given  by  Dujardin- 
Beaumetz  in  his  admirable  Legons  de  dinique  therapeutlque. 

In  direct  contradiction  to  the  recent  claim  of  Peter  we  may  listen 
to  the  opinion  of  the  elder  Flint,  whose  calm  and  unbiassed  judgment, 
based  upon  an  enormous  professional  experience  in  this  country  of  over 
fifty  years,  deserves  the  great  consideration  that  has  always  been 
accorded  to  the  utterances  of  this  foremost  of  American  clinicians.  In 
speaking  of  the  influence  of  bloodletting  in  the  treatment  of  pleurisy, 
he  says  :  "  Experience  and  pathological  reasoning  combine  to  show 
that  bloodletting  does  not  exert  a  direct  controlling  effect  upon  an 
^  Lemons  de  Clinique  medicale,  3d  ed.,  1880. 
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inflammatory  (H.-^easo.  It  Miay  exert  a  powerful  immediate  effect  as  a 
palliative  measure,  but  whatever  curative  power  it  may  po.-?sess  is  exerted 
indirectly.  Its  therapeutic  action,  in  general,  consists  in  lessening  the 
force  and  fre<juency  of  the  heart's  action,  in  other  words,  in  diminish- 
ing the  intensity  of  the  symptomatic  fever.  In  the  early  period  of  an 
acute  inflammation  accompanied  by  high  febrile  movements,  as  indi- 
cated by  a  pulse  acceleraterl  and  of  abnormal  strength,  the  abstraction 
of  blood  affords  relief  and  may  contribute  to  a  favoral)le  progress  of 
the  disease.  It  should  enter  into  the  treatment  of  a  certain  proportion 
of  cases,  provided  other  and  more  consei'vative  means  for  the  same  ends 
are  not  available." 

"  The  evils  of  bloodletting  arise  from  the  spoliative  effect  upon 
the  blood.  It  diminishes  the  red  globules,  and  these  dnring  the  prog- 
ress of  the  disease  are  not  readily  reproduced.     It  induces  thus  the 

anaemic  condition,  and  in  this  way  impairs  the  vital  powers,  etc 

The  useful  effects  of  bloodletting  may  frequently,  if  not  generally,  be 
obtained  by  other  means,  which  require  less  circumspection  in  their 
employment,  because  if  injudiciously  resorted  to  they  are  in  a  less 
degree  hurtful,  etc."  ^ 

It  is  unnecessary  to  state  that  the  views  of  this  distinguished 
observer,  Avhose  authority  has  stamped  with  its  influence  the  practice 
of  many  generations  of  American  physicians,  are  those  of  almost  all 
representative  clinicians   the  world  over. 

For  our  ]>art,  we  can  conscientiously  state  that  throughout  a  large 
hospital  and  private  experience  during  the  last  twelve  years  we  have 
never  seen  a  case  of  acute  ])leurisy  in  which  we  felt  that  the  abstraction 
of  blood  by  venesection  was  necessary  or  justifiable.  This  was  not  due 
to  prejudice,  but  simply  because  of  the  inherent  weakness  of  the  ]ni- 
tients,  which  radically  unfitted  them  for  venesection — a  peculiarity 
common  to  all  large  metropolitan  populations,  which  Peter  himself 
admits  interferes  with  bloodletting  in  Paris  itself.  It  should  be  addoil 
that  throughout  our  private  experience  we  have  actal  independently 
and  without  bias  against  bloodletting;  in  fact,  we  have  never  failed  to 
resort  to  the  lancet  in  any  condition  in  which  vascular  depletion 
appeared  to  be  the  best  means  of  affording  relief — e.g.  failure  of  the 
circulation  from  over-distension  of  the  right  heart,  etc.  This  is  partly 
due,  however,  to  the  fact  that  the  majority  of  hospital  cases  have  applieil 
for  relief  after  the  acute  stage  had  passed,  and  the  existentv  of  the  sw"- 
ond  exudative  stage  ]>recluded  the  consideration  of  all  de})letive  meas-. 
ures.  Neither  can  we  state  that  in  jirivate  practice  has  venesection  ever 
appeared  necessary,  since  in  all  the  cases  the  prompt  application  of  other 
remedial  measures  has  given  the  most  satisfactory  relief  from  all  the 
symptomatic  jihenomena. 

*  Priiu-iph'^  and  Pniclict'  of  MfiUciiir.  4th  oil..  1S73. 
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In  siiiuMiing  up  the  status  iA'  inodern  <)[>ini(iii  in  n<i;artl  to  l)lo()(llet- 
ting  in  pleurisy  we  may  state  tliat,  while  the  immediate  henefits  of 
blcKMllettinji;  are  not  denied,  they  are  nevertheless  not  aecorded  tiie  enor- 
mous importance  of  former  years,  the  effects  of  venesection  being  only 
indirectly  beneficial  and  not  specifically  curative.  Since  bloodletting 
affords  only  symptomatic  relief,  and  does  not  prevent  the  further 
evolution  of  the  pleuritic  process  into  its  more  mature  and  dangerous 
stages,'  it  cannot  be  regarded  as  a  jugulating  agent  in  the  highest 
sense,  and  must  consetjuently  be  supplanted  by  other  therapeutic 
agents  that  afford  the  same  symptomatic  relief  with  decidedly  less 
damaging  effect  u|)on  the  patient's  resources.  We  may  add,  also,  that 
the  great  therapeutic  discoveries  that  have  been  made  in  the  last  few 
years  have,  much  more  than  the  influence  of  doctrinal  objections, 
greatly  justified  the  modern  aversion  to  bloodletting.  It  is  very 
natural  that  with  the  scarcity  of  positive  potent  therapeutic  agents 
which  characterized  the  practice  of  the  middle  and  earlier  periods  of 
this  century,  the  immediate  brilliant  effects  of  venesection  should  have 
assumed  magnified  proportions,  but  it  is  equally  plain  to  understand 
why  with  a  better  appreciation  of  the  etiology  and  natural  histor}'^  of 
disease,  and  a  better  understanding  of  the  effects  of  drugs  (especially 
the  positively  brilliant  additions  that  have  been  made  to  the  materia 
medica  in  the  last  ten  years),  that  the  effects  of  bloodletting  should 
have  been  completely  overshadowed  and  forgotten. 

Finally,  while  we  cannot  claim  for  modern  therapeutics  the  absolute 
power  of  jugulating  the  pleuritic  process  in  all  cases,  we  can  emphat- 
ically state  that  we  are  able  greatly  to  diminish  the  severity  or  violence 
of  the  initial  stages,  and  probably  control  its  career  in  a  way  more 
prompt,  more  conservative,  and  more  efficient  than  by  the  depleting 
practices  of  the  antiphlogistic  system, 

TREATMENT    OF   THE    FIRST   STAGE  :    HYPEREMIA    AND    PLASTIC 

EXUDATION. 

Apart  from  the  possibility  of  aborting  or  jugulating  the  inflamma- 
tory process  at  the  very  onset  of  the  invasion,  there  are  several  indica- 
tions {indkntiones  morbi)  which  demand  the  attentive  consideration  of 
the  therapeutist. 

The  first  of  these  is  the  physiological  indication  of  rest.  In 
pleurisy  general  (or  bodily)  and  local  rest  are  demanded  by  the 
inflamed  serosa. 

Rest. — Long  ago,  Mr.  Hilton,  in  his  admirable  lecture  on  Rest  and 
Pain,  pointed  out  the  resemblance  between  the  pleura  and  pericardium 
and  joints.     Much  longer  before  him  Bichat  had  already  established 

^  Some  authors  as  competent  and  careful  as  Loomis  contend  and  teach  that  blood- 
letting really  favors  the  greater  transudation  of  serum  in  the  second  stage. 
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the  anatomical  and  ]>liysi(>l(>gical  unity  of  all  the  serous  membranes. 
The  pleural  cavity  represents  a  huge  joint  constantly  in  motion.  It 
has  two  surfaces  covered  by  serous  membrane,  gliding  smoothly  upon 
each  other  by  the  aid  of  lubricating  fluid.  ISIr.  Hilton  a])plied  his  law 
of  associated  muscular  action,  nerve-supply,  and  function  t(j  the  pleura, 
showing  how,  when  inflammation  takes  place,  the  nerves  of  the  pleura 
that  are  directly  in  communication  with  those  supplying  the  intercos- 
tal muscles  call  for  cessation  of  movement,  and  that  the  pain  felt  in 
the  skin  over  the  inflamed  area  is  the  agent  by  which  the  needed  rest 
is  obtained.  "  Practically,  the  same  thing  occurs  in  the  joint  that  is 
inflamed  and  painful  from  acute  rheumatism.  Probably  the  resem- 
blance between  this  inflammation  of  a  serous  membrane  and  that  of  a 
joint  could  be  more  striking  were  the  ccmditions  exactly  similar.  But 
in  the  case  of  the  pleural  serous  membrane  complete  rest  cannot  be 
obtained.  The  lungs  cannot  cease  breathing  and  the  heart  cannot  stop 
beating."  Probably,  as  suggested  by  Hilton  and  Powell,  this  accounts 
for  the  more  fibrinous  and  adhesive  character  of  the  effusion,  a  further 
effort  of  Nature  to  secure  rest.  In  the  ease  of  the  joint  immediate  rest 
is  secured,  and  the  effusion  is  not  adhesive  in  ordinary  cases. 

It  is  doubtless  due  to  the  influence  of  Hilton's  teachino-s  that  the 
attempt  at  securing  rest  by  fixing  the  affected  side,  and  thereby  dimin- 
ishing the  respiratory  movements,  is  so  frequently  ap])lied  at  the  bed- 
side.. This  pra(rtice,  which  is  so  largely  followed  in  English  and 
American  hospitals,  is  a  good  one  in  the  acute  stage.  There  is  no 
doubt  that  much  comfort  is  given  to  tlie  patients  by  it.  The  method 
(Robert's)  simply  consists  in  applying  strips  of  adhesive  plaster  two  to 
three  inches  in  breadth,  extending  from  the  spine  posteriorly  to  the 
sternum  anteriorly,  anMind  the  affected  side.  This  was  the  motluHl 
almost  invariably  practised  by  the  late  Professor  Samuel  M.  Bemiss 
of  New  Orleans,  who  always  expressed  himself  as  highly  pleased 
with  it  throughout  his  large  and  eminently  successful  practice. 

Following  the  same  idea,  Richard  Otto  of  Dorpat^  recommends 
that  an  ordinary  cotton  bandage,  two  and  a  half  to  four  inches  in 
width,  be  applied  tightly  to  the  thorax.  This  com])ression  he  be- 
lieves is  useful  whether  tlie  inflanunation  has  just  begun  or  whether 
it  has  passed  to  the  second  stage.  In  either  case,  if  the  bauvlage  is 
tightlv  applied,  it  will  give  great  relief  At  first  it  is  rather  uncom- 
fortable, but  if  removed  at  the  solicitation  of  the  patient  he  will  soon 
beg  to  have  it  reapplied. 

In  addition  to  these  local  mechanical  restraints,  it  is  necessary,  no 
matter  how  mild  the  case,  to  place  the  patient  in  bed.  The  patient 
should  be  allowed  to  ]>lace  himself  in  the  position   in   bed  which   he 

^Berlin  klin.  Woch.,  Sejit.  30,  1SS9;  Annual  of  (he  Universal  Medical  Sciences, 
1890. 
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finds  most  co!nfortal)lo.  lie;  .slioiild  be  lorbiddcn  to  talk,  and  should 
be  prevented  from  makin<r  anv  unneeessary  movements,  and  a  nutri- 
tious but  plain  diet,  witlK^ut  stimulants,  sliould  be  given  him. 

In  the  way  of  hygienic  indications  the  sick-room  should  be  well 
ventilated  and  kept  at  a  temperature  of  about  65°  F.  (Loomis). 

As  a  preliminary  to  further  treatment  a  saline  purgative  is  usually 
prescribed.  \  pint  of  the  eifervescent  solution  of  the  iced  citrate  of 
magnesium,  taken  in  broken  doses,  a  double  dose  of  Seidlitz  powders, 
a  dose  of  compound  cathartic  pills,  a  draught  of  the  purgative  mineral 
waters  (Hunyadi  Janos,  Friedrichshall),  an  ounce  of  lilpsom  salts,  or  1 
drachm  (sj)  of  the  pulvis  hydrargyri  chlor.  mite  et  jalapje  {National 
Formulary),  constitute  a  repertory  from  which  a  selection  may  be 
made  that  will  suit  the  requirements  of  any  particular  case.  As  a 
general  rule  more  powerful  j)urgatives  should  be  reserved  for  the 
more  robust  and  plethoric  patients.  The  evacuations  resulting  from 
these  jMH-gatives  should  be  passed  in  a  bed-pan,  so  as  to  cause  the  least 
disturbance  of  the  j)aticnt. 

In  addition  to  the  preceding  indications,  the  call  to  diminish  the 
intensity  of  the  pleural  engorgement  is  one  of  primary  importance  at 
this  stage  of  the  disease.  To  meet  this  indication  was  the  object  of  the 
older  antiphlogistic  method  with  its  large  bleedings  and  violent  emeto- 
cathartics  and  counter-irritants.  While  modern  practice  has  totally 
discarded  venesection,  it  has  not  been  able  to  dispense  altogether  with 
the  principle  of  local  depletion,  couuter-irritation,  and  derivative  medi- 
cation, and  still  tolerates  it,  though  in  such  an  attenuated  form  that  tiie 
practice  would  be  repudiated  as  such  by  the  disciples  of  Rasori  and  the 
exaggerated  school  of  contra-stimulation.  At  present  local  depletion, 
the  blister  and  the  lesser  counter-irritants,  the  purgatives,  diuretics,  and 
diaphoretics,  are  the  only  relics  that  have  survived  the  general  down- 
fall of  antiphlogism. 

While  we  have  never  had  occasion  to  realize  the  necessity  for  vene- 
section, especially  that  large  and  repeated  bloodletting  ad  deliquium 
anhni  which  was  formerly  regarded  as  essential  for  the  control  of  the 
disease,  we  do  believe  that  the  local  abstraction  of  blood — say  4  to  6 
ounces — by  means  of  the  wet  cup  is  an  excellent  means  of  obtaining 
an  amelioration  of  the  local  symptoms  and  general  distress,  the  relief 
being  out  of  proportion  to  the  amount  of  blood  abstracted.  By  means 
of  the  cupping-glasses  with  air-tight  stopcocks,  that  may  be  attached 
to  the  ordinary  Dieulafoy  or  Potain  aspirator  or  the  Allen  surgical 
pump,  a  vacuum  can  be  promptly  obtained,  so  that,  after  preliminary 
scarification  with  the  special  instrument  for  the  purpose,  the  desired 
local  depletion  can  be  very  effectively  obtained  without  much  annoy- 
ance to  the  patient. 

This  wet  cupping,  if  resorted  to  at  all,  should  be  applied  at  the  very 
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earliest  moment  of  the  initial  stage :  it  is  almost  exclusively  indicated 
in  the  acute  pleurisies  with  very  inflammatory,  })aintul,  and  feverish 
symptoms  of  robust  and  plethoric  subjects.  In  all  other  pleurisies, 
with  subacute  symptoms  occurring  in  debilitated  subjects,  it  is  positively 
contraindicated.  For  this  reason  cupping  will  always  remain  a  more 
jjopular  and  effective  indication  in  healthier  rural  districts  than  in 
metropolitan  practice. 

It  is  in  the  class  of  the  subacute  pleurisies  in  weaker  patients  that 
another  relic  of  the  antiphlogistic  system — the  blister — will  always 
continue  to  find   apj)lication. 

While  the  blister  has  never  had  more  powerful  enemies  than  in  the 
present  decade,  its  triumphant  survival  in  the  treatment  of  inflammatory 
affections  of  serous  membranes,  and  in  this  one  specially,  is  one  of  the 
best  proofs  of  its  utility.  As  a  rule,  the  majority  of  systematic  writers 
deprecate  the  application  of  blisters  in  the  acute  or  initial  stage  of 
pleurisy,  even  when  they  advise  it  in  the  later  stages.  Nevertheless,  it 
is  apparent  to  anyone  who  considers  the  pathological  anatomy  of 
pleurisy  that  blisters  or  any  other  counter-irritant  is  much  more 
likely  to  accomplish  its  purpose  in  the  early  stages  of  the  disease,  when 
the  membrane  has  not  been  seriously  altered,  than  in  the  later  stages, 
when  a  thick  coat  of  exudation  has  been  spread  over  its  internal  sur- 
fjice.  It  is  in  the  later  stages,  when  absorbent  orifices  of  the  lym- 
j)hatics  are  entirely  plugged  by  exudation,  that  we  fail  to  see  the 
rationale  of  the  counter-irritant.  We  believe  with  Professor  Peter 
that  if  blisters  are  at  all  useful  in  pleurisy  it  is  in  the  fii"st  stage,  and 
rarely  in  the  later  stages. 

In  Louisiana,  where  the  older  traditions  of  the  French  school  still 
linger  among  the  Creole  population,  the  blister,  if  not  constantly 
applied,  is  almost  always  expected  in  all  pleuro-pulmonic  phlegmasite, 
and,  while  there  is  frequent  abuse  of  this  agent,  the  beneficial  results 
that  are  constantly  observed  from  its  application  leave  no  doubt  in  the 
mind  of  the  unprejudiced  observer  of  its  possible  utility.  The  blister, 
if  applied,  should  never  remain  longer  in  contact  with  the  skin  than  the 
time  necessary  to  produce  vesication.  The  epidermis  should  not  lx> 
removed,  but  should  be  simply  punctured  to  allow  the  retained  serum 
to  escape.  To  make  a  blister  suppurate  by  the  application  of  irritating 
ointments,  etc.,  is  absolutely  unnecessary  under  any  circumstances.  It 
should  be  remembered  that  the  blister  is  to  be  uswl  most  cautiously  in 
children  on  account  of  the  strangury  and  other  evidences  of  cauthari- 
dism  that  it  is  more  likely  to  produce.  It  is  of  course  absolutely  ivn- 
traindicated  in  all  albuminuric  subjects  or  those  afltn'ted  with  genito- 
urinary diseases,  for  a  like  reason. 

In  ordering  the  blister  the  em]>lastrum  cantharidis  i^U.  S.  Pharm.), 
freshlv  pvcjinred,   should    be  preferred  to  the   numerous    ready-made 
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vcsicatiiij:;  i)l;i<tcrs  that  arc  foiuMl  in  tlic  sliops.  The  size  should  be 
rcjiiihited  bv  the  ana  and  intensity  of  the  jKiiii.  Cantharidal  col- 
liidi(.ii  (eollodiiiin  emu  eautharide,  T.  N.  Phdrin.)  may  1k'  also  ajiplied 
with  a  eamers-haii-  pencil  in  lieu  i>f  the  blister,  but  the  unrelialjility 
of  this  article  is  notorious,  and  the  plaster  is  to  be  preferred  when- 
ever a   prompt   and  encruetic  action   is  desired. 

In  the  milder  cases,  in  which  tiie  pain  is  not  very  intense  nor  the 
fever  hiuh,  dry  ciippin^i-,  l)y  uu'aus  of  the  aspirating  pump  already 
mcntionctl,  ami  followed  by  turpentine  stupes  prepare<l  with  flannel 
cMoths  large  enough  to  cover  the  atlected  side,  wrung  out  of  hot  water 
and  sprinkled  with  spirits  of  turi)entine,  is  excellent  local  treatment. 
Mustard,  whether  in  sinapism  or  in  the  shape  of  the  leaves  sold  by 
the  manufacturer,  is  a  most  elegant  but  less  effective  and  more  painful 
coimter-irritant.  When  alternateel  with  applications  of  tincture  of  iodine 
it  is  usefid  in  the  treatment  of  the  "dry  "  pleuritic  stitches  of  phthisis. 

In  children  counter-irritants  cannot  be  ai)plied  as  in  adults.  They 
cause  great  ]Kiin,  restlessness,  and  even  delirium,  and  for  this  reason 
gentler  means  of  drawing  the  blood  to  the  surface  must  be  resorted 

'  In  ordering  a  blister  the  precaution  should  not  be  omitted  to  make  frequent  exami- 
nations of  the  underlying  skin  in  order  to  withdraw  the  plaster  when  vesication  has 
taken  place.  This  effect  is  usually  observed  in  three  hours,  though  in  many  cases, 
especially  when  applied  to  older  and  less  sensitive  skins,  it  may  not  be  observed  for 
several  houi-s  longer.  "When  the  vesication  is  produced,  the  plaster  must  be  removed 
and  a  warm,  very  mushy,  and  hot  flaxseed  or  slippery -elm  poultice  must  be  applied. 
The  poultice  has  a  very  soothing  effect  upon  the  blistered  surface,  especially  if  the 
proximal  surface  of  the  poultice  is  smeared  with  hot  green  oil  lol.  hyoscyam.  infus.)^ 
or  preferably  the  Baume  tranqidlle  of  the  French  Codex,  which  is  so  largely  used  l)y 
the  Creoles  in  Louisiana.  The  poultice  may  be  renewed  every  three  hours  during 
the  first  day,  when  the  large  serous  accumulation  under  the  blistered  surface  is  to  be 
drained  away  by  puncture  of  the  blister  without  removing  the  pellicle.  After  this 
the  poultit-es  are  discontinued,  and  replaced  by  a  dressing  of  antiseptic  oil,  prefer- 
ably applied  by  keeping  cloths  saturated  with  a  mixture  consisting  of 

R.  Campho-phenique,  ^ij ; 

Liq.  vaselini,  q.  s.  ad  ^vj. — M. 

This  application  has  the  advantage  that  it  will  require  less  frequent  renewal  than  the 
ordinary  salves  and  oils  that  are  generally  used  in  the  household.  In  this  connection 
a  very  convenient  and  useful  dressing  not  generally  known  in  this  country,  which  was 
introduced  a  few  years  ago  by  M.  Lelievre,  a  French  chemist,  and  known  as  the  in- 
stantaneous Iceland-moss  poultice  (imported  by  E.  Fougera  &  Co.  of  New  York*,  is 
worthy  of  notice.  In  treating  travellers,  single  persons,  etc.  this  application  offers 
especial  advantage.  It  consists  of  a  substance  extracted  from  the  Funis  crispiis,  which 
is  preserved  in  sheets  like  paper.  For  use  a  piece  of  suitable  size  is  cut  and  dipped  in 
warm  water ;  it  swells  rapidly,  softens,  and  can  be  immediately  employed  as  a  poultice. 
It  can  be  soaked  in  the  liquid  antiseptic  vaseline  already  mentioned,  and  can  be  allowed 
to  remain  indefinitely  upon  the  blistered  surface,  as  it  does  not  decompose.  If  hot 
water  alone  is  used,  the  heat  will  be  retained  by  the  gutta-percha  tissue  or  thin  oiled 
silk  sheet  which  always  accompanies  these  poultices  as  prepared  by  the  manufacturer. 
In  very  sensitive  persons  oleate  of  cocaine  ( 4  per  cent. )  and  morphine  may  be  added  to 
the  vaseline  with  which  the  poultice  is  saturated. 
Vol.  II. — 10 
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to.  Nothing  is  better  in  this  chiss  of  cases  than  a  flaxseed  pouhice, 
which,  acting  as  a  cutaneous  derivator,  also  soothes  the  engorged  ])leura 
by  the  direct  effect  of  heat.  Even  in  adults,  hot  flaxseed  or  slippery- 
chn  poultices,  if  not  too  heavy,  applied  as  a  partial  jacket  to  the  whole 
side,  give  great  relief. 

The  chest-dressings  of  Von  Gieth  and  Hunt,  which  have  been 
recently  introduced,  are  worthy  of  mention  as  substitutes  for  poultices 
in  the  very  painful  cases,  in  which  the  movements  of  the  patient  are 
interfered  Avith,  and  in  which  a  permanent  dressing,  to  last  for  several 
days,  is  desirable. 

The  dressing  of  Professor  Von  Gieth  of  Munich,  wliicli  lias  been 
recently  described  by  Dr.  Thornton  Parker,^  is  particularly  adapted  to 
infantile  cases.  It  is  prepared  as  follows  :  "  Pure  olive  oil  (no  other 
substance  will  be  just  as  good)  is  poured  in  sufficient  quantity  into  a 
previously  warmed  bowl,  and  a  strip  of  old  soft  cotton  cloth,  large 
enough  to  encircle  the  chest,  is  placed  in  the  bowl  and  completely  satu- 
rated with  the  oil.  This  is  then  applied  to  the  patient's  chest,  and  out- 
side of  it  a  second  strip  of  dry  cloth  is  placed,  and,  if  necessary,  a  third, 
which  completes  the  dressing.  This  application  is  said  to  be  most 
acceptable  to  patients,  and  more  successful  in  results  than  the  other 
applications  previously  recommended."  Over  this,  Otto's  chest  band- 
age, previously  described,  to  diminish  the  respiratory  movements  and 
secure  rept,  may  also  be  applied. 

On  the  other  hand,  the  dressing  recommended  by  Dr.  William  Hunt 
of  Philadelphia  ^  commends  itself  for  its  cleanliness.  ''  If  there  is  to 
be  any  cupping  or  any  other  preliminary  operation,  that  should  be 
attended  to  first;  then  all  the  ingredients  wanted  are  pure  collodion 
(flexile)  and  absorbent   cotton   in    smooth    layers  and  a  good    brush. 

"  A])ply  a  very  thin  layer  of  cotton  over  the  affected  side  from  spinal 
column  to  sternum,  and  secure  with  collodion  smeared  thoroughly  over 
it.  Then  go  on  with  thicker  layers,  securing  them  with  collodion  until 
a  good  i^adding  is  obtained,  paying  particular  attentloji  to  the  edges. 
In  double  cases  the  dressing  may  encircle  the  chest." 

Finally,  to  conclude  with  the  external  applications,  which  are  in- 
tended to  relieve  the  pleural  inflammation  in  the  first  stage,  we  will 
simply  mention  cold  aj^plications  to  the  chest.  This  is  unquestionably 
a  very  unpopular  treatment  in  the  iSouthern  Uniteil  States,  where,  as 
in  all  warm  and  tropical  countries,  cold  in  pleuro-pulmonarv  inflam- 
mations has  always  been  looked  upon  with,  distrust.  It  is  ])rt)bable 
that  outside  of  Germany  and  other  colder  countries,  where,  through 
the  influence  of  Xiemeyer's  teachings,  it  obtained  a  foothold  in  certain 
clinics,  it  is  rarely,  if  ever,  apj>lied.  The  ice-bag,  snow  poultices,  cold 
compresses,  etc.,  may  appeal  to  a  priori  reasoning,  but  experience  is 

'  Med.  Neifs,  May  9,  ISi^l.  '  Aimah  of  Oi/iiffco/o*/!/  and  Padiatry,  Feb.,  1S91. 
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against  tlicin.  Kvcii  I'^'ant/.cl/  \v\ui  is  an  aiitliDrizcil  cxpiaicnt  oi'  (u-r- 
man  tt'acliing,  ctl>jcrts  to  it,  bccausi;  thu  c(tl<l  oltcn  hi-iiigs  on  violent  tits 
of  c-ougliing,  and  tluis  an  im-ivaso  ot"  the  intlaniniatory  action.  Its 
cliilling  influence  is  certainly  very  disagreeable  to  most  patients,  who 
almost  invarial)ly  Hnd   more  comt'ort  in   hot  applications. 

Thus  tar,  the  theraj)cutic  recommendations  that  have  been  presented 
for  the  treatment  of  the  acute  stage  of  pleurisy  have  been,  with  the  ex- 
ee[)tion  of  the  better  appreciation  of  the  value  of  rest  for  the  inflamed 
pleura,  almost  all  simply  motlilications  of  the  older  methods  of  treat- 
ment, which  were  as  well  understood  in  the  earlier  part  of  the  present 
century  as  at  present. 

The  present  generation,  while  eliminating  the  more  objectionable 
features  of  the  antij)hlogistic  system  and  accepting  its  more  salutary 
teachings,  has  departed  essentially  from  previous  ideas  in  its  apprecia- 
tion of  the  therapeutics  of  one  agent — opium — and  has  thereby  wrought 
a  most  radical  and  beneficial  change  upon  the  treatment  not  only  of 
pleural,  but  of  all  serous,  inflammations.  In  1873,  Austin  Flint,  Sr.,^ 
in  dealing  with  pleurisy,  wrote:  "A  great  change  has  taken  place 
within  the  last  few  years  with  respect  to  the  use  of  opium  in  acute 
inflammations.  It  was  formerly  used  with  much  reserve  under  the 
apprehension  that,  acting  as  a  stimulant,  its  influence  upon  the  local 
disease  must  be  unfavorable.  It  was  regarded  as  antagonistic  to  the 
antiphlogistic  plan  of  treatment.  Clinical  experience  and  sounder 
pathological  views,  however,  have  led  to  the  knowletlge  of  its  great 
value  in  the  treatment  of  inflammatory  affections  wherever  situated. 

It  is  valuable  not  only  as  a  palliative,  but  as  a  curative  remedy 

The  immediate  effect  of  this  remedy  is  often  very  strikingly  manifest 
in  improvement  as  regards  the  local  and  general  symptoms." 

The  change  in  opinion  with  respect  to  this  drug  was  at  first  brought 
about  by  experience,  which  was  subsequently  confirmed  by  the  results 
of  more  advanced  physiological  experimentation.  Brunton  ^  teaches 
that  opium  by  its  action  on  the  vaso- motor  centre  in  the  medulla,  and 
especially  by  its  action  on  the  peripheral  terminations  of  the  vaso- 
motor nerves,  which  it  contracts,  will  prevent  or  diminish  the  reflex 
dilatation  of  the  vessels  which  the  local  irritation  would  otherwise 
produce.  Congestion  will  thus  be  diminished  and  inflammation  will 
be  relieved.  We  thus  find  in  opium  an  agent  which  not  only  acts  in  a 
direct  manner  upon  the  pleuritic  process  in  loco,  but  also  by  its  relief 
of  the  symptomatic  phenomena — pain,  cough,  and  dyspnoea — through  its 
influence  on  the  sensory  apparatus,  ensures  a  degree  of  local  physio- 
logical rest  to  the  inflamed  organ  which  is  of  infinitely  greater  benefit 
than  that  which  is  obtained  by  mechanical  restraints. 

'  Article  in  Ziemssen's  Cydopcedia.  ^  Practice  of  Medicine. 

^  Pharmucolocjy,  etc.,  1885. 
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The  late  Sir  Robert  Christisou  used  tu  say  that  not  only  coryza,  but 
probably  all  inHaniniations,  couhl  be  nipped  in  the  bud  by  opiuui  if  it 
were  given  suthciently  early  and  sutheiently  freely.  This  utterance  has 
been  strongly  confirmed  in  the  treatment  of  acute  pleurisy,  the  almost 
unanimous  consensus  of  opinion  in  tiiis  country  being  entirelv  in  favor 
of  this  drug  or  its  more  elegant  alkaloids. 

Loomis  ^  says  :  "  The  only  remedial  agent  which  has  seemed  to  me 
to  have  a  controlling  power  over  acute  pleurisy  is  opium  ;"  and  hLs  opin- 
ion is  sharcil  l)y  almost  all  systematic  American  writers. 

The  most  rapid  and  effective  method  of  administering  opium  is 
by  the  hypodermic  injection  of  morphine.  The  injections  {\  gr.  each) 
or  the  syrup  of  morphine  (1  grain  to  the  ounce)  must  be  administered 
in  sufficient  quantities  to  relieve  pain.  The  effect  is  the  best  criterion 
of  its  proper  administration.  This  remedy  will  usually  be  required 
during  the  first  week  of  the  disease,  during  which  time  the  patient 
should   be  kept  under  its  influence. 

In  cases  in  which  the  stomach  is  irritable  the  hypodermic  method  is 
j)articularly  indicated.  In  the  more  marked  febrile  cases  its  combina- 
tion with  analgesic  antithermics — antipyrine,  antifebrin  (acetauilide), 
or  phenacetin — will   be  followed  by  the  happiest  results. 

In  the  more  acute  cases  a  hypodermic  injection  of  morj)hine  should 
precede  all  other  treatment,  the  remarkable  improvement  which  follows 
the  initial  injection  frequently  moderating  the  tendency  to  counter- 
irritant  and  derivative  measures  which  the  practitioner  would  otherwise 
be  tempted  to  push  with  unnecessary  vigor. 

In  cases  in  which  the  presence  of  malaria  is  suspected  as  a  com- 
plicating factor,  the  combination  of  cpiiniue  and  morphine  is  indicated 
(quinine  20  grains,  morphine  h  grain  in  capsules  or  wafers) ;  and  the 
effect  of  this  should  be  maintained  by  the  rejietition  of  smaller  doses 
(quinine  5  grains,  mor})hine  \  grain)  every  four  hours. 

The  combination  which  was  so  much  employed  formerly  (calomel 
and  opium)  owes  its  virtues  to  the  opium.  Bartholow  says  :  "  If  con- 
stipation is  a  feature  of  the  cases,  especially  if  nausea  accompanies  it, 
and  if  there  be  evidence  of  congestion  in  the  portal  circulation  (which 
is  so  common  in  alcoholic  and  malarial  subjects),  the  most  important 
results  may  follow  the  exhibition  of  a  sufficient  dose  of  cal(»mel.  The 
dose  should  be,  as  my  experience  goes,  from  3  to  5  grains,  and  the 
reasons  for  its  use  are  that  calomel  has  a  distinctly  seilative  offei't  on 
the  liver,  lessens  the  physiological  activity  of  its  constructive  apparatus, 
lowers  the  temperature  of  the  blood  passing  through  the  iiejiatic  veins 
into  the  general  circulation,  and  it  de])letes  by  its  purgative  action  the 
portal  system," 

This  is  probably  all  that  remains  at  jiresent  of  the  old  therapy  of 
*  Textbook  oj  Practical  Medicine,  1S90. 
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serous  iiiHaiiimatidii-  with  iiicrcui'ials  (at  Ica.-t  in  the  acute  stage),  wlicn 
calomel  was  rcoarilcd  in  Kn^laiid  ami  ( icrniaiiy  as  the  sheet-anchor, 
the  x'nte  (/iKf  lion,  of  the  treatment.  Mercurials  at  present  only  find 
direct  a[>|ilieati()n  in  the  second  stage  of  pleurisy,  when  their  so-called 
((p/cfsfic  ctfects  may  prove  (»f  value  in  j)reventing  or  promoting  the 
absorption  of  the  plastic  fihrinous  (unorganized)  exudate. 

Among  the  remedies  which  are  also  rapidly  becoming  obsolete  in 
the  treatment  of  acute  pleurisy  we  would  mention  the  group  of  vascular 
and  cardiac  sedatives,  aconite  and  veratrum  viride  and  tartar  emetic. 
At  one  time  digitalis  was  classed  with  this  group,  but  a  better  appre- 
ciation of  its  physiological  effect  and  a  still  better  appreciation  of  its 
uselessness,  if  not  harmfulness,  in  the  acute  stage,  have  withdrawn  it 
from  this  group  and  reserved  its  great  powers  for  other  and  better 
circtnnstances,  when,  as  we  shall  see  later  on,  it  is  capable  of  ren- 
dering great  service. 

While  aconite  and  veratnnn  viride  have  been  quite  serviceable, 
especially  in  combating  the  febrile  symptoms  of  the  more  pyretic  types 
of  jjleurisy,  and  also  by  diminishing  the  intensity  of  the  inflammatory 
process  through  the  general  circulatory  depression  which  they  cause, 
their  popularity  is  rapidly  on  the  wane,  owing  to  the  vigorous  encroach- 
ments of  the  new  analgesic  antithermics,  which  are  so  reliable  and 
positive  in  their  effects  and  yet  so  free  from  the  danger  of  these 
remedies. 

It  cannot  be  doubted  that  the  therapeutics  of  the  acute  stage  of 
primary  pleurisy  lias  been  very  greatly  strengthened  by  the  intro- 
duction of  these  remarkable  derivatives  of  the  aniline-carbon  group. 
Chinolin,  kairin,  thallin,  hydrochinon,  pyridin,  antipyrine,  antifebrin, 
phenacetin,  and  salol  have  all  been  tried  as  rapidly  as  they  have  been 
introduced,  and,  while  favorable  reports  were  recorded  of  the  beneficial 
action  of  the  first  five,  opinion  appears  to  have  definitely  settled  on  the 
superior  value  of  the  last  four. 

There  is  not  the  least  question  as  to  the  prompt  symptomatic  relief 
that  may  be  given  to  pleuritic  patients  by  the  administration  of  either 
antipyrine,  antifebrin,  phenacetin,  or  salol.  By  their  use  the  fever  is 
promptly  lowered,  the  pain  abates,  and  the  general  condition  of  the 
patient  is  very  much  improved.  The  profuse  diaphoresis  that  follows  the 
administration  of  these  agents  in  febrile  cases  is  also  of  marked  deriva- 
tive benefit,  and  entirely  supersedes  the  older  diaphoretics  that  were 
prescribed  at  this  stage  of  this  disease.  One  of  the  most  valuable 
features  presented  by  the  therapeutic  action  of  this  group  lies  in  the 
fact  that  their  effect  is  marked  in  proportion  to  the  intensity  of  the 
acute  process.  The  more  febrile  and  acute  the  invasion,  the  more  rapid 
the  effect.  These  antipyretics  alone  (especially  antipyrine)  are  in 
many,  if  not  the  majority,  of  the  cases  quite  competent  to  meet  the 
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indications  of  tlie  fir.st  stage  entirely.  While  thev  cannot  supersede 
opium  altogether,  tiieir  analgesic  effect,  especially  that  of  antipyrine 
and  phenacetin,  will  })erniit  us  greatly  to  economize  the  administration 
of  opium  or  morphine.  In  this  manner  the  constipating  effects  of  the 
opiates  are  much  minimized,  while  their  full  benefits  are  obtained.  It 
is  regrettable  that  exalgin,  one  of  the  latest  members  of  this  group, 
should  be  so  toxic  and  variable  in  its  effects ;  were  it  not  for  this  it  is 
possible  that  the  therapeutics  of  the  first  stage  of  pleurisy  might  be 
written  in  the  words  :  antif/icniiic  anakjesics.  At  any  rate,  the  beneficial 
effects  of  this  group  of  remedies  on  the  pleuritic  process  is  so  marked 
tliat  many  recent  authors  have  claimed  for  them  a  real  sj)ecific  action. 
If  this  were  the  case,  however,  not  only  would  the  symptoms  of  the 
disease  be  subdued,  but  the  local  inflammation  would  also  be  arrested, 
and  the  disease  would  not  proceed  to  the  second  stage.  This  is  claimed 
to  be  true  by  several  observers,  but  is  not  fully  confirmed  by  the 
writer's  experience.  The  frequency  ^vitli  which  acute  pleurisy  is 
associated  with  the  rheumatic  diathesis  has  led  many  observers  to  the 
generalization  that  all  idiopathic  primary  pleurisies — from  the  so-called 
pleuritis  a  friyore  to  latent  pleurisy — are  but  local  manifestations  of 
this  dyscrasia.  This  generalization,  which  is  just  as  erroneous  as 
Landouzy's  teaching  that  all  idiopathic  primary  pleurisies  are  tubercidar, 
is  nevertheless  intimately  connected  with  the  empiric  practice  of  admin- 
istering known  anti-rheumatics  in  acute  pleurisy.  In  1883,  Aufrecht 
drew  attention  to  the  decided  results  he  had  obtained  Avith  the  salicy- 
lates. In  1885,  Mitller  and  Glax,'  Tetz,^  and  J.  Drzewicki  of  War- 
saw^ confirmed  his  observati(ms,  the  last-mentioned  writer  having  tried 
salol  in  large  doses  with  still  more  brilliant  results.  The  marked  anti- 
rheumatic properties  of  antipyrine,  antifebrin,  and  phenacetiu  and  salol 
would  credit  their  beneficial  action  to  this  theory,  the  latest  and  exten- 
sive observations  of  M.  Clement  of  Lyons  ^  apparently  demonstrating 
an  almost  specific  virtue  in  antipyrine.  Notwithstanding  this,  the 
author  believes,  as  a  result  of  personal  experience,  that  the  relief 
afforded  by  the  antipyretics  is  mainly  symptomatic,  though  in  the  true 
rheumatic  cases  the  relief  is  as  specificalli/  curative  as  it  is  in  acute  articular 
rheumatism.  In  the  other  non-rheumatic  cases  the  disease  will  progress 
onward  to  its  later  stages,  though  in  a  modified  and  less  violent  form. 
At  all  events,  it  is  certain  that  either  one  or  all — antipyrine,  antifebrin, 
and  phenacetin — are  far  superior  to  the  salicylates,  to  which  they  should 
be  invariably  jM'cferred. 

These  agents  may  be  administered  in  various  ways.     As  the  taste 

'  Greifswald  Inaugural  Dissert.,  quoted  by  \'itl:il.  Inc.  cit. 
2  Tlir'rap.  jVoho/s.,  No.  7,  1890. 

*  Med  Rrc,  Aup.  2o,  18S8;  Annual  of  the  Unimsal  Me<Ucal  Sciences,  1889. 

*  Lyon  Mcilical,  May,  IS'Jl. 
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is  not  ohjoctiunable,  tlieir  iidiiiiiiisti-atioii  in  a  li(|iii(l  luciifttriiuui  is  to  be 
pref'erral :  thus : 

1^.   Aiiti[)yi-in.  vl  phciiacetiii.,  ad.   gr.  xx  ; 

Si)iiMtii.s  villi  gallic'i,  5| ; 

Syriipi  acac'ite,  3j. — M. 

Sig.  One  tca-spooiit'ul  every  liuiir  until  fever  and  pain  are  relieved ; 
then  every  two,  three,  or  four  hours. 

The  remedy  should  be  suspended  if  profuse  diaphoresis  oecurs  (usually 
after  the  third  or  fourth  dose),  and  is  to  be  repeated  when  the  fever 
returns.  If  there  is  much  pain,  the  addition  of  morphine  may  be 
made  as  follows : 

I^.  Antipyrin.  et  phenacetin.,  del.  9j  ; 

Syr.  morphinte  sulph.,  (gr.  j-5j)  oj. — M. 

Sig.  One  tea-spoonful,  after  shaking  thoroughly,  every  hour,  as  with 
preceding  formula. 

In  case  of  malarial  complication  either  antipyrine,  antifebrin,  or 
phenacetin  may  be  administered  in  conjunction  with  sulphate  of  (qui- 
nine and  morphine  in  wafers  or  capsules,  thus : 

^.  Antipyrin.  et  phenacetin., 

Qnininse  sulph.,  gr.  v  ; 

Morphinae  sulph.,  gr.  i. — M. 

Dispense  in  two  wafers, 
Sig.  Take  the  wafers  at   half-hour    intervals,  and    repeat   the   same 
quantity   every   two   or   three   hours   until   pain   and   fever  are 
controlled. 

As  a  rule,  however,  it  is  preferable  to  administer  the  antipyretics 
and  morphine  in  liquid  solution  or  emulsion,  and  the  quinine  sepa- 
rately in  capsules. 

A  good  combination  is  that  of  phenacetin  and  salol  in  equal  parts 
(generally  in  capsular  form,  '2h  grains  of  each)  after  the  subsidence  of 
the  acute  symptoms.  Four  grains  of  each  of  these  two  agents  may  be 
given  every  two  hours  to  an  adult  as  long  as  the  first  stage  lasts,  when 
the  indications  of  the  stao-e  of  effusion  will  call  for  a  change  in  the 
treatment. 

In  summarizing  the  treatment  of  the  first  stage  of  acute  pleurisy 
we  should  state  that  no  special  mention  has  been  made  of  the  treat- 
ment of  the  four  cardinal  symptoms  of  this  stage — viz.  pain,  cough, 
dysjmoea,  fever.      But  a  separate  and  detailed  consideration  of  the 
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symptomatic  treatments  is  unnecessary,  since  the  means  that  meet 
the  indict diones  morbi  will  equally  relieve  the  indicationes  sympto- 
maticce;  thus,  the  pain  will  be  relieved  by  local  depletion,  V)listers 
or  other  connter-irritants,  rest,  opium,  and  the  analgesic  antipyretics ; 
coufjh  will  be  relieved  es[)ecially  by  opium  ;  dyHpnc/M  will  be  relieved 
by  the  same  agents  that  control  pain  ;  fever  will  be  sj)ecially  controlled 
by  the  analgesic  antipyretics. 

TREATMENT   OF   THE   STAGE   OF   EFFUSION. 

As  has  been  already  stated,  in  a  certain  number  of  cases  the  disease 
stops  short  at  the  dry  or  plastic  stage,  and  the  patient  is  said  to  have 
had  a  "  dry  pleurisy ;"  this,  however,  though  common  enough  in  sec- 
ondary, and  especially  in  tubercular,  pleurisies,  is  rarely  observed  in 
cases  which  have  presented  in  any  degree  the  features  of  the  acute  ill- 
ness characteristic  of  an  attack  of  primary  pleurisy. 

In  the  typical  cases  the  disease,  therefore,  progresses  rapidly  to  the 
stage  of  effusion,  this  stage  being  recognized  by  the  signs  of  liquid 
accumulation  in  the  pleural  cavity.  Within  a  short  time — it  may  be 
but  a  few  hours  from  the  initial  signs  of  invasion — fluid  commences 
to  be  effused,  and  dulness  may  be  detected  at  the  extreme  base  ])oste- 
riorly,  gradually  extending  upward  toward  the  apex.  With  the  occur- 
rence of  effusion  the  pain  becomes  less,  the  breathing  easier  and  less 
catching,  although  quicker  than  natural.  The  movements  of  the 
affected  side  are  notably  lessened,  whilst,  in  marked  contrast  to  the 
effaccment  of  respiratory  sounds  on  the  affected  side,  is  their  exagger- 
ated intensity  on  the  sound  side.  In  moderate  accumulations  the  dul- 
ness varies  slightly  with  the  position  of  the  patient ;  whilst  lying 
down,  for  instance,  the  resonance  may  be  good  to  just  below  the  nip- 
ple, whereas  on  sitting  up  there  is  dulness  up  to  this  point,  and  it  may 
be  higher.  Over  the  lower  portion  of  the  dull  area  the  respiratory 
murnuu'  is  absent,  and  the  friction  is  no  longer  to  be  defecated  ;  l>ut 
as  the  upjier  limits  of  dulness  are  approached  in  the  scajMdar  region, 
distant  tubular  breathing  may  be  heard,  and  friction-sounds  (.)f  a 
moister  character  are  audible  especially  in  front  (Powell). 

As  the  effusion  advances  the  breathinji:  becomes  increasiuirlv  ilis- 
tressed,  until  apnoea  is  threatened. 

The  signs  of  pleuritic  effusion  are  conveniently  classed  by  Powell 
into  three  groups:  (</)  The  cardinal  signs  of  jileuritii-  effusion,  the 
presence  of  which  is  alone  essential  for  diagUDsis — viz.  (1)  j>ercussion 
dulness;  (2)  dis])lacement  of  the  heart;  (.■))  auuulKHl  vocal  fremitus; 
(4)  dinunishcd  and  altered  or  absent  breath-sounds.  These  signs  are 
common  to  both  serous  and  purulent  effusions. 

{h)  Subordinate  or  supplementary  signs — viz.  (1)  increase*!  semi- 
circumference  of  chest ;  (2)  intercostal  bulging,  elasticity,  or  fluctuation  ; 
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(3)  Skodaic  resonance:  (4)  altered  voice  sound;  (5)  displacement  of 
ahdoininal  viscera;  (6)  si^ns  in  other  lung,  especially  puerile,  healthy; 
(7)  cardiac  displaeenient  brait.s.  These  signs  are  none  ot'tlicni  essential 
lor  diagnosis;  any  and  all  of  them  may  be  wanting. 

((')  Signs  indicative  of  nature  of  the  fluid — viz.  (1)  aphonic  ])cc- 
toriloquy  (Bacelli's  sign);  (2)  temperature  signs;  (3)  other  pyrexial 
or  septic  phenomena.  These  are  of  special  impc^-tance  Avitli  regard  to 
the  diagnosis  of  eMH)ya3ma,  and  will  be  discussed  under  Suppurative 
Pleurisy. 

Presuming  that  the  reader  will  find  in  the  synoptical  statement  just 
made  all  that  which  is  essential  in  guiding  him  to  the  differentiation 
of  the  therapeutic  stages,  we  will  proceed  with  the  therapeutic  indi- 
cations. 

"  Whilst  the  inflammatory  fever  is  at  its  height  the  less  we  meddle 
with  any  effusion  present,  unless  it  becomes  of  itself  a  danger,  the 
better.  We  must  bear  in  mind  that  a  certain  amount  of  effusion  is  as 
much  to  be  looked  for  in  acute  pleurisy  as  exudation  into  the  air-ves- 
icles in  pneumonia  or  '  running  at  the  nose'  in  nasal  catarrh,  and  the 
products  in  the  three  cases  do  not  essentially  differ.  The  pulmonary 
exudation  consolidates  in  situ;  the  nasal  product  stiffens  the  handker- 
chief; and  the  exudation  into  the  closed  pleural  sac  remains  limpid 
and  liquid  only  until  the  exposure  to  the  air  or  some  other  means  of 
microbic  contamination  determines  a  transformation  of  the  serous  to  a 
purulent  exudation.  Again,  given  acute  inflammation  of  the  coverings 
of  the  lungs,  a  certain  amount  of  effusion  is  useful  in  separating  and 
bathing  in  a  bland  fluid  the  tender  and  inflamed  surfaces,  and,  further, 
in  keeping  at  rest  the  affected  portions  of  lung.  It  is  too  often  for- 
gotten that  the  lung  is  in  health  exercising  a  constant  traction  upon  the 
pleural  sac,  the  vessels  of  which  have,  therefore,  to  sustain  a  negative 
or  aspiratory  pressure  ;  this  being  so,  it  is  but  natural  and  })hysiological, 
if  these  vessels  become  temporarily  Aveakened  and  congested  by  the 
inflammatory  process,  that  increased  exudation  should  proceed  from 
them.  The  effect  of  this  transudation  is  to  neutralize  limg-traction, 
and  therefore  to  lessen  the  afflux  of  blood  to  the  weakened  vessels ;  it 
is,  moreover,  the  surest  and  most  natural  means  of  giving  that  rest  to 
the  inflamed  surfaces  which  they  need  for  recovery.  The  effusion 
reaches  its  acme,  the  flow  subsides,  and  in  a  few  days  the  tide  turns, 
absorption  being  effected  in  a  few  weeks.  Fluid  effusion  being  thus 
both  natural  and  salutary  in  acute  pleurisy,  we  must  be  watchful,  but 
not  meddlesome,  in  our  treatment  of  its  earlier  stages :  up  to  the  end 
of  a  week  or  ten  days  we  need  not,  in  ordinary  cases,  seriously  con- 
sider how  to  promote  its  removal,  and  in  many,  if  not  the  majority  of 
the  cases,  after  this  period  the  fluid  will  gradually  subside  by  spon- 
taneous absorption  "  (Powell). 
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It  is  generally  agreed  that  the  time  u.sually  taken  for  spontaneous 
absorption  of  serous  exudation  in  acute  pleurisy  is  from  twenty  to 
thirty  days.  If  resolution  has  ncjt  taken  place  at  the  end  of  this  time, 
and  if  the  effusion  remains  stationary  or  shows  a  tendency  to  increase 
in  spite  of  adequate  treatment,  then  tlie  case  has  ceased  to  be  acute,  and 
the  disease  may  be  properly  assumed  to  have  entered  into  its  chronic 
phase,  and  hope  for  spontaneous  absorption  must  be  lessened  if  not 
abandoned. 

What  should  be  the  treatment  while  there  is  hope  of  spontaneous 
absorption — /.  e.  during  the  fii"st  four  weeks  following  the  advent  of 
the  second  stage? 

As  a  preliminary  to  the  answer  to  this  question  it  should  be  stated 
that  our  ability  to  relieve  Nature  by  pharmacological  or  hygienic  means 
decreases  pari  passu  with  the  length  of  time  that  elapses  after  the  fourth 
week  of  the  effusion.  The  reason  for  this  is  obvious.  The  longer  the 
effusion  remains,  the  more  marked  become  the  pathological  alterations 
in  the  pleura ;  structural  chauges  take  place,  characterized  mainly 
by  the  consolidation  of  the  plastic  matter  and  the  increased  for- 
mation of  true  granulation-tissue ;  the  exudation  loses  its  elasticity, 
the  lung  becomes  more  firmly  bound  down,  expansion  is  increasingly 
difficult,  and  with  time  impossible.  Under  these  conditions  the  highly 
absorbent  pro])orties  of  the  pleural  serosa  become  rapidly  im]>aired,  and 
finally  lost.  When  this  plastic  obstruction  of  the  lymphatic  stomata 
has  taken  place,  and  a  thick  barrier  of  ill-organized  exudation  is  inter- 
posed between  the  vascular  and  lymphatic  absorbents  and  the  con- 
tained fluid,  what  can  be  expected  from  derivative,  counter-irritant, 
alterative,  or  any  other  sort  of  deobstruant  medication  ?  It  is  plain, 
therefore,  as  Peter  has  well  shown,  that  if  the  therapeutist  is  going  to 
interfere  with  medicinal  agents  with  the  view  of  aiding  the  op}>ressed 
pleura,  he  must  do  it  in  the  earlier  or  acute  stage  of  the  effusion,  and 
not  later  on  when  the  fluid  is  encysted  in  a  practically  impenetrable 
capsule  of  exudate. 

Therefore,  as  soon  as  the  ]>ain  of  the  acute  stage  has  subsidtxl  and 
the  friction-sound  gives  way  to  the  signs  of  effusion,  the  adminis- 
tration of  opium  should  be  discontinued,  and  such  modifications  in  the 
dietary  as  well  as  treatment  should  be  prescribed  as  will  better  suit  the 
changed  pathological  conditions.  It  sliould  be  remcmbertHl  that  the 
indications  call  for  a  treatment  (1)  that  will  pronuttc  serous  absorjit ion  ; 
("2)  that  will  ]iromote  fibrinous,  pseudo-membranous,  (lisintegration  and 
absorption  ;  (o)  for  remedies  that  will  arrest  or  diminish  cellular  pro- 
liferation (neo-membranous  or  granulation  formation);  (4)  agents 
that   will    promote  ]Milnu)nary  ex]>ansion. 

As  alreatly  stated,  the  ]K\tient  should  not  be  subjecteil  to  any  serious 
annoyance  on  account  of  the  serous  etfusion  ;  only  in  case  the  quantity 
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shoiiltl  rajiiilly  increase  to  alarmiiiii'  prnpoitimis.  'Hie  patient  should 
be  given  an  (»j)})ortunity  to  rally  after  the  <;reater  distress  and  fever 
of  the  first  week.  The  digestive  and  eliniinatinii;  or<rans  shonld  not 
he  too  sevt'rely  taxed  hy  tin-  piiriratives,  ilinreties,  ov  dia[)h(jretics  while 
they  are  already  severely  overworked  in  attempting  the  removal  of 
the  products  of  tissue   metaholism  nsulting  from   the  fever  and  i)ain. 

During  this  j)eriod  of  rest  immetliately  following  the  first  week  of 
the  attack  plain  but  more  luitritious  diet  should  be  given,  the  patient 
should  be  allowed  to  sit  u]),  and  if  the  tenderness  of  the  affected 
thoracic  region  has  ceased,  the  systematic  and  forciljle  compression  of 
the  healthy  side  twice  a  day,  during  five  to  fifteen  minutes  each  time, 
as  recomniended  by  Concat(»  of  Bologna  and  Albertozzi  of  Florence, 
should  be  tried.  The  comj)ression  is  performed  during  expiration  with 
both  hands  applied  to  the  healthy  side.  The  same  method  is  resorted 
to  by  Gerhardt  in  the  treatment  of  pulmonary  emphysema,  and  is  very 
serviceable  in  promoting  absorption.  The  results  of  this  method  are 
of  course  more  or  less  favorable  according  to  the  youth  of  the  patient 
and  the  flexibility  of  the  costal  cartilages.^ 

With  the  same  object  in  view  Cimbali  of  Siena"  has  successfully 
practised  intercostal  massage  in  conjunction  with  the  use  of  compressed 
air.  The  massage  is  carried  out  by  rubbing  with  firm  pressure  the 
greased  chest  in  the  intercostal  spaces  of  the  affected  side,  from  verte- 
bral column  to  sternum,  two  or  three  times  a  day.  Ajiart  from  the 
revulsive  action  on  the  skin,  this  probably  exerts  a  directly  stimulant 
action  on  the  pleura. 

In  the  way  of  medicinal  agents  the  claims  that  have  been  recently 
presented  in  favor  of  antipyrine  should  not  be  forgotten,  especially  as 
this  remedy  has  proved  of  such  marked  benefit  in  the  first  stage. 
Clement  of  Lyons  (May  10,  1891)  states  that,  whether  fever  be  present 
or  not,  he  at  once  administeres  antipyrine,  without  any  other  medi- 
cation whatever.  In  all  cases  there  was,  on  the  following  day  or  at 
latest  the  day  after,  a  marked  reduction  in  the  height  to  which  the  dul- 
ness  reached.  In  some  cases  the  dulness  disappeared  after  forty-eight 
hours'  treatment,  and  in  two  or  three  the  fluid  was  completely  aI)sorbed 
in  twenty-four  honrs.  In  no  case  was  the  effect  delayed  beyond  four 
days.  The  dose  given  was,  as  a  rule,  6  grammes  (90  grains)  a  day — 
1  gramme  (15  grains)  every  four  hours.  After  absorption  of  the  liquid 
the  treatment  should  be  continued  for  some  days  longer,  in  order  to 
prevent  relapse,  the  daily  dose  being,  however,  reduced  to  4  grammes. 

We  have  elsewhere  stated  that  we  doubted  that  this  treatment  would 
prove  always  efficacious,  its  value  being  almost  exclusively  limited  to 
the  truly  rheumatic  cases ;  nevertheless,  the  matter  is  too  recent  to  be 
entirely  dismissed  without  fui-ther  experience. 

^  Vide  DobelTs  Eeport.%  1876,  1877.  "■*  Lo  Sperimentale,  Oct.,  1885. 
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If  ill  spite  of  tlie  preceding  treutnieiit  and  better  diet  tlie  effusion 
still  lingers  or  iiiereases,  the  value  of  an  exclusive  rni/k  reginie  sIkjuUI 
be  tested.  MM.  Serre,  Elov,  and  otliers^  have  claimetl  with  some 
show  of  reason  that  al)sorptiou  of  the  fiiiid  in  pleurisy  can  be 
obtained  far  more  readily  on  a  simple  milk  diet  than  by  diuretics, 
drastics,  and  blisters.  It  causes  a  notable  increase  in  the  amount  of 
urine  excreted,  and  the  dyspn(x'a  decreases  in  direct  proporti(jn  to  the 
increased  diuresis.  The  authors  state  that  the  milk  treatment  is 
adapted  to  the  treatment  of  pleuritic  patients  who  can  afford  to  wait, 
the  effect  being  obtainable  only  in  four  or  five  days.  Tlie  milk  may 
be  given  fiesh  or  l)oilcd,  hot  or  cold,  pure  or  mixed  with  aromatics, 
with  soda,  or  with  mineral  water,  but  in  any  case  the  diet  should  be 
restricted  to  milk  as  a  base.  It  should  be  taken  by  mouthfuls  every 
hour  or  hour  and  a  half,  the  quantity  ingested  in  the  twenty-four 
hours  being  from  three  to  six  pints.  It  should  be  continued  for  some 
days  after  the  disappearance  of  the  exudation,  to  avoid  recui-rence,  and 
then  the  usual  diet  siiould  be  returned  to  by  degrees.  "  Thus  managed,'' 
M.  Eloy  asserts,  "  the  treatment  becomes  one  of  the  most  jxnverful 
hydragogues  destined  to  replace  thoracentesis.  In  some  cases  the 
urethra  may   take  the  place  of  the  trocar." 

Notwithstanding  this  great  praise,  the  present  writer  believes  that 
the  milk  treatment  is  nuich  more  likely  to  prove  efficacious  in  cases  of 
simple  hydrothorax  due  to  cardiac  or  renal  lesions,  where,  in  conjunc- 
tion with  digitalis,  potassium  iodide,  and  salines,  it  is  without  doubt 
the  dietetic  article  j)ar  excellence. 

The  same  confidence  that  has  been  displayed  in  the  milk  treatment 
(regime  lacMe)  in  France  has  been  given  to  dry  diet  in  Germany.  This 
dry  diet,  consisting  of  the  use  of  dried  food  with  the  total  sui>prcssion 
of  liquids,  is  almost  identical  with  the  dietetic  treatment  of  thoracic 
aneurism  originally  recommended  by  Bellingham  and  Joliffe  Tnffnell 
of  Dublin.  In  Germany,  where  it  is  referred  to  as  Schroth's  treat- 
ment, it  was,  and  is  still,  adopted  in  many  clinics  through  Xiemeyer's 
recommendation.  Piraser  reported  11  successes  in  18  cases.  He 
limited  the  food  of  the  patient  to  lean  roast  veal  and  stale  rolls, 
kept  him  two  days  without  any  drink,  and  not  until  the  third  day 
allowed  l  a  pint  of  red  wine — on  the  seventh  and  eighth  a  whole  pint. 
The  urine  decreases  considerably  under  this  treatment.  Not  many 
patients  will  have  the  will  and  the  energy  necessary  to  sul>mit  to  such 
a  cure,  which,  as  Fnintzel  says,  seriously  impresses  the  whole  consti- 
tution. The  writer  has  tried  both  this  dietetic  ]>lan  of  Schroth  and 
the  less  cruel  one  of  Tnffnell  in  the  wards  of  the  Charity  Hospital 
and  in  jM'ivate  ]U'actiee,  without  results  suthciently  brilliant  to  justiiy 
a  continuance  of  the  treatnuMit. 

>  Rev.  c/ai.  do  Chir.  ct  dc  Thcmp.,  Sept.  '20,  ISSS. 
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It  is  probable  that  in  the  matter  of  diet  iiiueli  will  (le[)en(l  upon  the 
patient,  a  restricted  Hiiid  or  lastiiiji;  dietary  heiiij^  indicated  for  the  more 
robust  and  pletiioric  patients,  while  a  substantial,  and  even  stimulating, 
menu  will  be  most  beneficial  in  the  poorer  and  anaemic  class  of  sub- 
jects. Water  in  any  ease  should  be  given  sparingly,  and  preferably 
in  the  shape  of  milk. 

In  addition  to  the  foregoing  dietetic  measures,  the  administration  of 
a  saline  purgative,  es})ecially  a  concentrated  watery  solution  of  Epsom 
or  llochelle  salt  (1  to  3  ounces),  early  in  the  morning,  as  recommended 
by  Matthew  Hay,  is  advisable.  Potassium  bitartrate,  compound  jalap 
powder,  and  other  equally  vigorous  purgatives  may  be  selected,  though 
none  of  thein  can  be  relied  upon  so  much  as  the  concentrated  Epsom- 
salt  solution  first  mentioned.  When  a  very  prompt  and  decided  purga- 
tive impression  is  desired,  probably  nothing  equals  the  following : 

I^.  Elaterii,  gr.  -J; 

Ext.  hyoscyarai,  gr.  j. — M. 

Ft.  in  pii.  No.  2. 
Sig.  Take  one  pill  and  repeat  in  two  hours  if  the  effect  of  first  dose 
is  not  sufficient. 

The  effect  of  the  elaterium  is  much  improved  by  the  combination,  the 
hyoscyamus  making  it  far  more  tolerable  to  the  stomach  and  less 
griping. 

In  the  way  of  securing  elimination  by  diuresis  the  means  at  hand 
are  very  unsatisfactory.  The  potassium  salts,  especially  the  acetate, 
citrate,  and  bitartrate,  spiritus  setheris  nitrosi,  and  the  vegetable  diu- 
retic infusions  are  so  notoriously  unreliable  in  this  condition  that  it  is 
almost  unnecessary  to  disturb  the  patient's  stomach  by  administering 
them. 

The  efficacy  of  caffeine  in  serous  effusions  of  cardiac  origin,  now 
universally  recognized,  led  MM.  Huchard,  Jaccoud,  Comby,  and 
others  to  try  this  drug  in  sero-fibrinous  pleurisies.^  In  a  case  treated 
by  Comby,  in  wdiich  2.5  grammes  of  caffeine  citrate,  with  the  same 
quantity  of  sodium  benzoate,  were  given  in  twenty-four  hours,  together 
with  milk  diet,  the  excretion  of  urine  increased  from  600  to  2000 
grammes  in  the  twenty-four  hours,  and  the  signs  of  effusion  rapidly 
disappeared. 

Doubtless,  much  more  superior  and  reliable  than  the  above  for  all 
cases  in  which  a  positive  diuretic  effect  is  desired  is  diuretiu,  or  the 
double  salicylate  of  sodium  and  theobromine  (natrium  theobrominum 
salicvlicum,  Merck).  This  diuretic,  since  its  introduction  by  Gram  of 
Copenhagen,  has  won  for  itself  a  very  distinguished  position  in  the 
diuretic  group.  It  is  certainly  possessed  of  great  energy,  but,  unfor- 
'  Rev.  gen.  de  Clin,  et  de  Therap.,  Apr.  25,  1889. 
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tunately,  its  efficacy  is  mainly  displayed  in  the  removal  of  those  drop- 
sical accumulations  which  result  from  circulatory  disorders,  especially 
of  heart  disease.  Xevertheless,  if  any  diuretics  are  to  be  tried  to 
remove  the  effusion  of  pleurisy,  this  is  the  one  to  be  selected,  Korit- 
schoner,  Schrotter,  Nothnagel,  and  other  representative  Viennese  clini- 
cians have  fully  sustained  the  diuretic  value  of  diuretin  in  hydro- 
thorax.  In  one  case  reported  b\^  Koritschoner  ^  the  dropsical  pleura 
of  a  patient  with  Bright's  disease  was  entirely  drained  out  in  the  course 
of  one  night,  and  the  evacuation  was  so  rapid  that  the  patient  sufi'ered 
as  intensely  as  if  he  had  been  aspirated,  violent  cough,  haemoptysis, 
intense  pain,  and  almost  general  collapse  accompanying  the  sudden  exit 
of  the  fluid. 

The  smallest  efficient  dose  of  diuretin  that  should  be  administered 
in  twenty-four  hours  is  4  grammes  (1  drachm) ;  the  average  dose  is 
from  4  to  6  grammes  (1  to  IJ  drachms),  and  the  maximum  dose  8 
to  10  grammes  (2  to  2 J  drachms),  in  the  course  of  twenty-four  hours. 
As  a  rule,  diuretin  is  well  supported  by  the  stomacli,  even  when  its 
administration  is  prolonged  for  months.  In  a  patient  under  the 
author's  care  who  had  taken  diuretin  over  three  months  the  only 
disagreeable  effect  was  a  slight  burning  of  the  stomach.  Koritschoner 
(  and  others  prefer  to  administer  the  drug  in  an  aqueous  solution.  The 
author  administers  it  in  capsules  or  wafers,  giving  8  to  10  grains  every 
two  hours,  or  6  grains  every  hour,  at  least  two  hours  after  meals. 

Much  has  been  said  in  favor  of  the  diuretic  action  of  calomel,  alone 
or  combined  with  digitalis,  in  dropsical  affections,  since  the  earliest 
days  when  Graves  and  Stokes  first  recommended  it.  Nowhere  has 
calomel — and,  in  fact,  the  whole  mercurial  class — received  greater 
praise  than  in  the  treatment  of  serous  inflammations,  pleurisy  in  ]iar- 
ticular ;  and  yet  in  no  other  condition  does  the  present  writer  believe  that 
it  has  more  signally  failed  to  sustain  this  unmerited  reputation.  This 
opinion  is  based  on  the  recollection  of  the  early  clinical  attempts  to  ver- 
ify the  reputed  good  results  of  the  mercurials  in  pleurisy  ;  the  disastrous 
consequences  which  so  frequently  developed  as  a  result  of  hydrargyrism 
soon  causing  the  autlujr  to  limit  their  services  to  the  simple  purgative 
effect  of  calomel. 

However,  the  use  of  the  oleate  of  mercury  (10  per  cent.)  by  inunc- 
tion, or  rubbed  over  the  affected  side  by  the  massage  method  of  Cimbali, 
may  prove  of  some  benefit  if  there  is  any  truth  in  the  so-calknl  ajilasdc 
action  of  mercury  on  fil)rinous  exudations.  But  if  it  is  rosorteil  to  at 
all,  care  should  be  taken  with  the  miMith,  the  fii*st  sign  of  gingivitis  or 
stomatitis  calling  for  an  immediate  suspension  of  the  remetly. 

Of  other  remedies  that  may  be  tried  to  remove  tiie  sero-fibrinous 
exudation,  we  nci'd  only  mention    tlir  alkalies,  which.  r»artholow'-  be- 

*  La  Semaiuf  luidicaU-,  Oct.  15,  IS'JO.  '  Practice,  p.  o7"J. 
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lievcs,  are  the  only  agents  wliieli  })o^se.s,s  the  pmperty  of  dis.-<olving  exu- 
dations, the  most  ettieieut  of  them  being  ammonia.  Carbonate  of 
ammonium  can  be  best  given,  according  to  this  author,  in  a  sohition 
of  the  acetate  (5  to  1(J  grains  in  i  to  1  ounce),  or  in  the  following 
foruuila  if  there  be  an  associatetl  cough  with  some  expectoration : 

I^.   Anunonii  carb.,  3J  ; 

Aquae  lauro-ccras.,  3ss; 

Syrup,  lactucarii,  .^j  ; 

Syrup.  seneg{\3,  .5.)  ; 

Syrup,  tolutani,  q.  s.  ad  .sij. — M. 

Sig.  One  table-spoonful  every  two  hours. 

In  addition  to  the  purgative  and  diuretic  agents  previously  men- 
tioned, diaphoresis  may  also  be  resorted  to  with  advantage  by  means 
of  the  hypodermic  injection  of  \  grain  of  any  of  the  salts  of  pilo- 
Ciirpine.  L.  ^licliau  of  Paris  at  one  time  reported  excellent  results  in 
the  removal  of  serous  efiFusion  with  the  infusion  of  jaborandi.  The 
later  reports  of  Crequey,  Grasset,  Lequesne,  and  Wermaere  would 
appear  to  sustain  the  value  of  this  remedy,  though  a  conscientious 
experimentation  with  the  drug  has  given  the  author  only  negative  and 
disappointing  results  as  far  as  the  cure  of  the  effusion  is  concerned. 

Our  objections  to  counter-irritants  in  the  advanced  or  chronic  cases 
of  pleural  exudation  have  been  stated  elsewhere.  In  the  earlier  weeks 
of  the  effusion  some  benefit  may  be  obtained  from  the  local  applica- 
tion of  the  compound  tincture  of  iodine,  fly  blisters,  or  the  use  of  the 
following  very  irritant  solution  known  in  the  New  York  hospitals  as 
Corson's  paint : 

Ifi.  Olei  tiglii,  3ij  ; 

^^theris,  oiv ; 

Tinct.  iodinii  comp.,  q.  s.  ad.  sij. — M. 

Sig.  To  be  painted  over  the  affected  part  with  a  camel's-hair  pencil 
every  morning.^ 

Nevertheless,  when  the  effusion,  after  reaching  the  fourth  week, 
still  resists  the  internal  remedies  and  the  dietetic  measures  previously 
recommended,  it  will  not  be  affected  by  external  embrocations,  and  the 
practitioner  will  do  better  by  proceeding  to  the  evacuation  of  the  rebel- 
lious effusion  by  aspiration. 

Thoracentesis  . 
For  a  long  time,  even  after  the  introduction  of  improved  apparatus, 
it  was  claimed  that  thoracentesis  in  pleurisy  was  only  an  emergency 
1  S.  Mitchells,  Therap.  Gaz.,  Nov.  16,  1885 
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operation,  simply  intended  to  relieve  the  urgent  asphyxial  phenomena 
resulting  from  an  excess  of  exudation.  Like  tracheotomy  in  croup,  it 
was  the  forlorn  hope  of  an  exhausted  treatment.  Yet  as  far  back  as 
the  days  of  Trousseau  we  were  taught  that  in  the  evacuation  of  pleural 
effusions  we  possessed  something  more  than  a  palliative  procedure,  and 
that,  in  fact,  it  was  the  most  effective  measure  given  to  us  to  promote 
and  secure  the  radical  absorption  of  serous  effusions ;  and  time  has 
confirmed  the  truth  of  this  teaching. 

We  may  now  state  that  the  indications  for  the  puncture  of  the 
chest  and  evacuation  of  pleural  effusions  are  based  upon — 1st,  the 
abundance  of  the  effusion ;  2d,  the  rebelliousness  of  the  effusion  to 
absorption  in  spite  of  appropriate  medication. 

Conditions  irhich  Demand  Immediate  Evacuation. — (a)  Whenever 
the  effusion  is  excessive  and  is  accomjianied  by  symptoms  of  asphyxia, 
such  as  orthopnoea,  cyanosis,  etc.,  then  there  is  urgent  danger,  and  the 
fluid  must  1)6  aspirated  at  once.  (6)  Whenever  the  exudation  is  exces- 
sive and  fills  the  whole  jjleural  space,  even  when  there  are  no  symptoms 
of  asphyxia,  then  large  accumulations  are  dangerous,  because  by 
suddenly  displacing  or  twisting  the  root  of  the  heart,  or  otherwise 
interfering:  with  the  thoracic  circulation,  thev  mav  cause  instantaneous 
death. 

But  what  must  we  consider  as  an  excessive  or  immediately  danger- 
ous quantity  in  the  absence  of  subjective  symptoms?  Trousseau  and 
Dieulafoy  regarded  two  to  two  and  a  half  quarts  as  dangerous ;  and 
the  researches  of  the  latter  have  shown  that  death  has  never  been 
caused  by  quantities  less  than  two  quarts,  except  in  the  fatal  case  of 
Blachez,  in  which  the  pleura  did  not  hold  more  than  twt»  f[uarts.  By 
what  signs  can  the  presence  of  a  dangerous  quantity  be  recognized  ? 
It  may  be  stated,  in  a  general  way,  that  in  these  cases  all  the  respira- 
tory sounds  are  replaced  by  absolute  silence ;  the  respiratory  murmur 
and  vocal  resonance  are  everywhere  abolished  ;  there  is  complete  dul- 
ness  or  flatness  on  percussion,  from  the  clavicle  in  front  or  the  supra- 
spinous fossa  behind  to  the  lower  edge  of  the  costal  arch  below.  The 
apex  of  the  heart  is  displaced  to  the  right  or  left ;  the  liver  and  spleen 
are  depressed  ;  the  chest  is  dilated  ;  the  intercostal  spaces  bulge  ;  the 
walls  are  occasionally  oedematous.  A  better  test  than  all  this  is  the 
evidence  furnished  by  the  result  of  a  ]>uncture  with  tiie  long,  fine 
needle  of  a  hyj)odermie  syringe,  which  will  not  only  determine  the 
nature  of  the  fluid,  but  also  decide  as  to  tlu-  prci-ise  height  of  the 
effusion.  We  may  safely  say  that  in  all  cases  in  which  fluid  is 
detectcil  on  a  level  with  the  second  rib  immediate  evacuation,  irre- 
spective of  other  considerations,  is  called  for  and  must  not  be 
delayed. 

Conditions    which    Permit    Delay. — "  \\\x\\    gooil    re«;onanee    down 
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to  the  third  rib,  and  with  no  material  eidar<renient  of  the  side,  we  may 
assume  that,  although  much  Huid  be  present,  the  lung  is  only  held  in 
the  position  of  physiologieal  rest,  and  that,  therefore,  operative  inter- 
ference is  not  called  for  "  (Powell). 

Whenever  the  effusion  is  (jidy  moderate  in  (juantity,  the  indications 
for  puncture  and  evacuation  are  only  to  be  drawn  from  the  resistance 
of  the  liquid  to  absorption.  In  acute  pleurisy  the  febrile  period  has 
always  been  regarded  as  unsuitable  for  surgical  intervention.  It  is 
always  a  wise  plan,  for  the  reasons  given  elsewhere,  to  abstain  from 
interference  during  the  febrile  stage,  unless  a  very  rapid  and  dangerous 
increase  in  the  effusion,  in  spite  of  medication,  calls  for  symptomatic 
relief.  Nevertheless,  as  Moutard-Martin  clearly  demonstrated,  "  fever 
has  no  bad  effect  on  the  final  progress  of  the  effusion,  and  a  puncture 
made  during  its  course  is  liable  to  cause  a  fall  of  the  temperature  to 
normal."  Potain  observed  that  the  fever  fell  and  disappeared  com- 
pletely from  the  second  to  the  fifth  day  in  25  cases  of  acute  pleurisy  in 
which  thoracentesis  was  resorted  to  at  this  early  date.  Widal,'.  who  is 
an  enthusiastic  advocate  of  this  practice,  says :  "  There  is  nothing  sur- 
prising in  these  results  when  we  consider  that  to  puncture  during  the 
febrile  state  is  to  puncture  early — /.  e.  when  the  lung  is  still  free  from 
adhesions  and  expands  easily,  since  it  has  not  had  an  opportunity  to 
contract  incurable  attachments."  Behier  operated,  in  fact,  on  the  ninth 
or  tenth  day,  the  moment  that  defervescence  took  place.  Webber 
goes  still  further  and  punctures  his  patients  during  the  first  week,  the 
fever  notwithstanding,  and  greatly  extols  the  results  obtained  by  this 
method.  It  is  best,  however,  to  adopt  a  middle  course,  and  to  operate 
only  after  complete  defervescence,  when,  afler  a  reasonable  trial  of 
medication  and  diet,  it  is  manifest  that  the  exudation  shows  no  dis- 
position to  be  absorbed  spontaneously,  and  that  the  case  will  enter  into 
a  chronic  stage  unless  relieved. 

In  left-sided  pleurisies  the  course  of  the  exudation  nuist  be  watched 
with  great  care,  the  displacement  of  the  heart  taking  place  ranch  more 
rapidly.  Evidence  of  cardiac  displacement  should  here  immediately 
call  for  aspiration. 

In  the  aged,  thoracentesis  is  more  often  a  palliative  operation,  as  the 
pleurisies  which  require  it  are  most  frequently  of  a  secondary  and  com- 
plicated character.  Especial  caution  in  performing  the  operation  slowly 
is  demanded. 

The  acute  pleurisies  of  childhood  rarely  require  aspiration  unless 
they  become  purulent.  The  non-purulent  or  simple  sero-fibrinous 
exudates  are  so  promptly  and  effectively  disposed  of  by  nature  that 
operative  intervention  is,  as  a  rule,  superfluous. 

Whatever  may  be  the  ultimate  effects  of  thoracentesis  upon  the 

^  Art.  "  Pleuresie,"  Diet.  Dechambre. 
Vol.  ir. — H 
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cure  of  the  pleurisy,  the  operation  always  secures  for  the  patient  imme- 
diate and  very  marked  relief.  As  fast  as  the  fluid  is  evacuated  and 
the  lung  unfolds  and  expands,  the  inspirations  gain  in  depth,  the  per- 
cussion notes  become  clearer  and  resonant  in  the  anterior  region  of  the 
thorax,  then  posteriorly,  and  above ;  if  the  heart  has  been  displaced,  it 
does  not  remain  in  its  abnormal  situation,  but  gradually  returns  to 
its  proper  place,  provided  it  be  not  bound  down  by  adhesions. 

The  auscultatory  phenomena  confirm  the  preceding  data.  The  tem- 
perature is  frequently  elevated  shortly  after  the  operation ;  it  may  even 
attain  104°  on  the  day  of  the  puncture,  but  the  next  day  returns  to 
normal  (Widal). 

Mode  of  Operating. — The  therapeutics  of  pleurisy  exhibit  no- 
where more  conspicuously  the  beneficent  influence  of  modern  prog- 
ress than  in  the  mechanical  means  that  have  been  invented  for  the 
safe  removal  of  the  fluid  products  of  this  type  of  serous  inflammation. 
In  irlaiicing  over  the  history  of  thoracentesis  we  notice  that  the  knife, 
which  was  first  used,  promptly  gave  way  to  the  hot  iron,  and  this  to 
the  trocar.  This  instrument,  which  was  a  deadly  Aveapon  in  the  hands 
of  the  older  surgeons,  helped,  with  the  aid  of  the  fatal  consequences 
following  its  use,  thoroughly  to  discredit  the  operation.^ 

It  was  not  until  the  trocar  was  essentially  modified  by  the  ingenuity 
of  Rcybard  that  thoracentesis  became  a  less  formidable  operation.  The 
simplicity  of  Rcybard's  apparatus,  and  the  security  which  it  ensured 
in  preventing  the  entrance  of  air,  made  it  the  most  popular  instrument 
for  the  evacuation  of  the  pleural  contents,  its  practical  utility  having 
been  proven  so  continuously  by  the  brilliant  results  obtained  by 
Trousseau,  to  whom  we  are  profoundly  indebted  for  his  great  work  in 
popularizing  the  operation  and  rescuing  it  from  the  disrepute  into 
which  it  had  fallen.  At  present,  thanks  to  the  introduction  of  the 
method  of  aspiration  by  Bowditch  of  Boston  (1852),  and  the  subse- 
quent pioneer  efforts  of  Dieuhdby  in  France,  Raumussen  in  Den- 
mark, and  Mayne  in  England,  and  lastly  to  the  advent  of  Listerism 
and  asepsis,  the  operation  of  thoracentesis  has  been  so  perfected  that 
it  may  now  be  regarded  as  a  practically  innocent  operation.  Thor- 
acentesis is  at  present  always  performed  with  very  fine  hollow  per- 
forated needles  or  trocars  attached  to  aspirators  of  some  modern  pat- 
tern. Dieulafoy's  and  Potain's  are,  in  our  opinion,  the  best  aspirating 
apparatus  yet  invented,  in  spite  of  the  thirty  odd  modifications  of  them 

'  "  Boyer  operated  several  times,  and  never  saved  a  single  case.  Dupuytren  had  only 
2  successful  cases  in  50.  He  said  that  his  patients  should  die  by  the  hand  of  Got!, 
rather  tlian  by  the  hand  of  man.  Sir  Astley  Cooper  had  only  one  successful  case. 
Gendrin  not  one  in  20  cases.  Davis  saved  two-thinls  of  his  cn.ses.  Tlie  eminent 
"\V.  W.  Gerliard  of  Philadelpliia  looked  upon  the  operation  as  nearly  always  attended 
with  fatal  results.  AVhat  a  contrast  to  modern  views  and  clinical  ivsults !" — (,F.  Don- 
aldson, art.  in  Pepper's  System). 
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tliat  liavo  boon  introduced.  'V\\vy  are  nearly  all  woi-ked  on  the  same 
principle — the  close  vaeunni  operation,  and  the  withdrawal  of  the  fluid 
by  aspiration.  J^owditcli  employed  a  syringe  \vith  a  double  stopeoclv 
(Wyman's,  Weiss's)  ;  Flint  reconunends  the  Davidson  syi-in<^e.  The 
bottle  aspirators  of"  Potain,  C'astiaux,  or  llaumussen  conimgnd  them- 
selves, especially  for  their  simplicity  and  cheapness,  the  last  a  great 
point  in  favor  of  their  general  adoption.  The  Allen  surgical  pump,  a 
recent  candidate  for  favor  in  the  United  States,  is  also  an  admirable  in- 
strument, very  ingenious,  and  simple  in  its  construction.  It  has  found 
many  advocat(>s,  and  is  used  extensively  in  the  West.  We  have  not  had 
very  extended  expei-iencc  with  it,  but  presume  that  it  can  be  utilized  as 
well  as  the  other  and  older  apparatus  mentioned.  We  can  only  say  that 
as  long  as  an  instrument  will  readily  secure  a  vacuum,  can  be  cleansed 
without  difficulty,  and  is  readily  transportable,  it  will  meet  all  the 
requirements.  We  must,  however,  stop  to  consider  one  point  which  is 
common  to  all  instruments,  and  that  refers  to  the  puncturing  agents. 
All  aspirating  needles,  unless  guarded,  as  in  Fitch's  dome  trocar  or 
Castiaux's  or  Robert's  protected  point,  should  be  rejected  as  positively 
dangerous.  The  point  of  the  unprotected  needle  is  liable  to  wound  an 
expanding  lung,  to  injure  the  diaphragm  or  pericardium,  and  to 
convert  a  simple  pleurisy  into  a  hsemothorax  or  pneumothorax.  These 
results  rarely  occur  in  experienced  hands,  but  they  constitute  a  real 
element  of  danger,  which  can  only  be  guarded  against  by  using  a 
trocar,  such  as  has  been  adapted  to  the  aspirating  apparatus  by  Potain 


Fig.  39. 


Potain's  Aspirator  :  Galante  model  trocar,  with  stylet  withdrawn. 

(see  Fig.  39)  or  Frantzel  (see  Fig.  40).    By  the  use  of  these  trocars  not 
only  are  the  above  dangers  avoided,  but  what  is  a  very  great  advan- 
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tage  is  gained — viz.  the  ability  to  clear  the  canula  of  any  obstructing 
fibrinous  plug  without  repuncturing  the  patient.     The  plugging  of  the 

Fig.  40. 


Frantzel's  Trocar :  (a)  with  projecting  stylet ;  (6)  with  stylet  withdrawn. 

canula  in  aspiration  is  of  frequent  occurrence,  especially  in  acute  inflam- 
matory effusion,  and  has  always  constituted  one  of  the  most  annoying 
accidents  of  the  operation ;  all  this  is  avoided  by  either  of  the  trocars 
mentioned. 

We  need  not  refer  to  other  methods  of  evacuation  which  have  been 
introduced  with  the  view  of  supplanting  aspiration.  The  syphon 
method  (Fiedler's  or  Southey's),  which  has  received  considerable  com- 
mendation in  some  quarters,  has  been  tried  by  the  author,  but  with 
great  disappointment,  and  promptly  abandoned.  It  may  do  in  simple 
hydrothorax,  but  in  cases  of  effusion  with  much  flocculcnt  exudation  it 
is  simply  a  nuisance. 

As  to  the  subcutaneous  plcurotomy  suggested  by  Kogerer  of  Vienna, 
by  which  this  operator  expects  the  pleural  effusion  to  empty  itself  into 
the  subpleural  connective  tissue,  it  is  of  more  illusory  advantage  than 
practical  worth. 

Having  decided  that  the  evacuation  by  puncture  and  aspiration  is 
the  simplest  and  the  safest  means  of  removing  pleural  effusion,  we 
must  now  consider  the  modus  operandi  The  first  and  essential  step 
is  thoroughly  to  cleanse  the  aspirator  and  test  its  working  condition. 
The  next  step  is  thoroughly  to  sterilize  the  trocar  or  neecfle-point.  If 
•we  bear  in  mind  that  the  greatest  danger  in  the  o]>erative  treatment  of 
simple  serous  effusions  lies  in  their  ready  contamination  i)v  the  intro- 
duction of  pyogenic  micro-organisms  through  a  septic  or  unclean 
canula,  we  will  readily  ai>prcciate  the  vast  importance  of  antiseptic 
precautions. 

The  best  way  of  sterilizing  the  needles  or  trocars  and  canuhv  of  the 
aspirator  is  to  boil  the  trocar  and  canula  separately  for  twenty  minutes 
in  a  solution  of  1  drachm  of  sodium  bicarbonate  to  a  pint  of  water  ;  then, 
after  drying,  keep  them  pernumently   inunersed  in  a  steriliztxl  bottle 
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filled  with  al»>(iluf('  aii-iilii)!.  'I'liis  recent  siifrtrestion  ot"  JJawbarn  of 
New  York  is  of  |)(t,-i(ivc  value,  not  only  in  keeping  the  instruments 
aseptie,  but  also  free  from  rust.  The  ])lan  \vas  originally  suggested 
for  the  ]>reservation  of"  surgieal  needles,  hut  I  have  extended  its  appli- 
cation to  nuicli  larger  instruments,  as  in  this  instance. 

Another  ])laii  is  to  wash  the  ne(Mlle,  trocar,  or  canula  in  an  alcoholic 
or  watery  solution  of  carbolic  add,  5  to  10  per  cent.,  taking  special 
care  to  wash  the  trocar  and  canula  se])arately.  xVfter  washing,  the 
needle  or  trocar  should  be  heated  thoroughly  over  an  alcohol  flame, 
and  cooled  by  dipping  in  the  carbolic  solution  just  mentioned.  Debove 
has  gone  so  far  as  to  invent  a  special  sterilizing  stove  for  his  trocars, 
M-liich  can  be  heated  to  120°  C,  but  this  is  unnecessary.  In  addition 
to  this,  a  warm  carbolized  solution  (5  per  cent.)  should  be  aspirated 
through  the  tubing  attached  to  the  trocar,  in  order  to  make  more  certain 
the  purification  of  the  instrument. 

Having  thus  prepared  the  apparatus,  our  attention  should  now  be 
directed  to  the  patient.  Here,  again,  the  first  object  of  our  solicitude 
should  be  the  securing  of  an  aseptic  surface.  Warm  water  with  Ger- 
man green  soap  or  the  bichloride  soap  (Bcrgmann's  formula)  of  Steifel 
<fe  Co.  is  an  excellent  means  of  cleaning  the  surface.  If  the  surface 
has  not  been  irritated  by  blisters  or  counter-irritants,  bathing  the  sur- 
face with  ether  and  alcohol,  and  finally  wiping  with  absorbent  cotton 
soaked  in  a  5  per  cent,  carbolic  acid  solution,  will  complete  the  anti- 
septic preparation  of  the  surface. 

The  next  question  is  where  to  puncture.  The  point  of  election  for 
aspirating  the  chest  has  given  rise  to  much  discussion.'  There  is  no 
classical  point  of  election.  The  selection  of  a  site  for  puncture  should 
be  governed  by  at  least  three  considerations  :  1st.  Quantity  of  the  fluid 
and  the  height  reached  by  its  upper  level ;  2d.  The  displacement  of  the 
vital  organs,  especially  the  heart  and  diaphragm ;  3d.  Presence  or 
absence  of  adherent  lung. 

We  should  also  bear  in  mind  that  as  we  leave  the  axillary  line,  to 
move  either  forward  toward  the  sternum  or  backward  toward  the  spine, 

'  Laennec  punctured  the  fifth  interspace  just  above  the  sixth  rib  at  a  point  midway 
between  the  axillary  and  mammary  lines,  or  preferably  near  the  latter.  This  is  adopted 
by  Friintzel,  Wolliez,  P.  Barbille,  etc.  Cruveilhier  advised  the  third  and  fourth  inter- 
spaces as  being  the  points  selected  by  nature  in  spontaneous  evacuation.  Trousseau 
preferred  the  sixth  interspace  in  the  mid-axillary  line  on  the  right,  and  the  seventh 
intercostal  space  on  the  left  side ;  this  is  also  Douglas  Powell's  selection.  Professor 
Marshall  would  choose  the  anterior  weak  spot  in  the  fifth  space,  nipple  line.  Another 
weak  spot  preferred  by  some  operators  (Beaumetz)  is  in  the  posterior  axillary  line,  on 
a  level  Avith  the  lower  angle  of  the  scapula.  Maurice  Eeynaud  claimed  that  the  seventh 
middle  intercostal  spaces  were  the  columns  of  Hercules  that  guided  the  operator  to  a 
safe  entrance  into  the  chest.  Bowditch  recommends  the  posterior  wall  of  the  chest, 
as  low  down  as  possible  between  the  ninth  and  eleventh  ribs.  Dieulafoy  advises  the 
eighth  intercostal  space,  on  a  level  with  the  inferior  angle  of  the  scapula. 
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the  dangers  of  the  puncture  increase.  The  nearer  we  approach  the 
vertebral  column,  the  narrower  become  the  intercostal  sj)aees  and  the 
thicker  the  thoracic  parietes.  If  we  approach  near  the  sternum,  we 
are  more  liable  to  puncture  the  pericardium  or  heart,  especially  in  the 
encysted  or  areolar  pleurisies,  in  which  the  cardiac  displacement  is  more 
likely  to  occur ;  and  if  we  puncture  too  low,  the  liver  or  spleen  may  be 
injured.  At  all  events,  the  vertical  anterior  or  mid-axillary  line  is  the 
safest ;  "  if  the  fluid  is  excessive,  we  can  operate  as  high  up  as  the  fifth 
intercostal  space  on  the  right  side,  and  the  seventh  on  the  left.  If  the 
chest  is  two-thirds  full,  we  can  take  the  seventh  or  sixth  intercostal 
space  on  the  right  side,  and  the  eighth  on  the  left.  If  only  one-third 
of  the  cavity  is  occupied  by  fluid,  we  can  go  as  low  as  the  eighth  inter- 
costal on  the  right,  and  on  a  level  with  the  scapula  in  the  axillary  line 
on  the  left  side.  If  the  quantity  of  fluid  is  so  great  as  to  force  the 
abdominal  viscera,  especially  the  liver  and  spleen,  below  their  normal 
position,  we  may  be  safe  in  puncturing  below  the  seventh  intercostal 
space.  Aran  plunged  a  trocar  into  the  liver  when  operating  in  the 
seventh  intercostal  space  ;  Claude  Bernard  impinged  upon  the  peri- 
toneum at  the  same  point."  Without  being  exclusive  the  author  would 
advise,  with  Donaldson,  "  when  there  are  no  contraindications  the 
sixth  intercostal  space  in  the  mid-axillary  line ;"  it  is  out  of  reach  of 
the  diaphragm  on  both  sides,  and  is  accessible  when  the  patient  lies  on 
the  side,  which  the  writer  prefers ;  the  space  is  also  sufficiently  wide 
and  the  parietes  thin. 

In  dealing  with  fat  or  oedematous  walls  the  advice  given  by  Pro- 
fessor Peter  ^  is  good.  In  these  cases  counting  the  ribs  is  no  easy 
matter,  and  the  best  plan  "  is  simply  to  aim  at  an  intercostal  space  in 
the  axillary  line,  situated  at  the  point  of  junction  of  the  lower  with 
the  upper  two-thirds  of  the  thorax." 

Having  now  thoroughly  tested  and  sterilized  the  apparatus,  cleansed 
the  surface  of  the  chest,  and  finally  settled  upon  the  precise  spot  where 
the  puncture  is  to  be  made,  and,  above  all,  being  certain  of  the  cor- 
rectness of  the  diagnosis,  we  must  proceed  to  the  operation  proper  by 
aiifesthetizing  the  proposed  seat  of  puncture.  This  is  a  matter  of  con- 
siderable importance  with  many,  if  not  the  majority  of,  patients.  The 
best  means  of  effecting  this  is  by  the  subcutaneous  injection  of  5  or 
10  drops  of  a  4  or  5  per  cent,  solution  of  the  hydrochlorate  of  cocaine 
in  water.  This  will  secure  perfect  painlessness  in  tlie  introtluction  of 
the  trocar.  It  is  certainly  more  efficacious  than  the  use  of  the  ether  or 
rhigolene  spray  or  the  icc-and-salt  apjilications  of  D«>uglas  Powell. 

In  the  majority  of  cases  when  a  fine  Xo.  1  neetlle  trortir  (1  milli- 
metre ciilibre)  is  usetl,  no  preliminary  local  annesthesia  is  ret|uiixx^l, 
as  the  pain   is   trifling.     General    anjvsthetics  or  analgesics,   such    as 

'  Ligons  clini<]ucjf,  p.  (>3S. 
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morphine,  arc,  as  a  rule,  not  only  contiaindicatcMl,  hut  absolutely 
unnecessary.  In  some  cases  the  patient  may  find  comfort  in  a  pre- 
liminary drink  of"  whiskey  or  brandy.  A  light  meal  two  or  three 
h(»urs  before  the  operation  is  usually  a  i!;ood  preliminary  (Donaldson). 
Whiskey,  ammonia,  dij^italis,  and  eam|thor  should  always  be  at  hand 
to  be  e.\hil)ited  in  ease  of  eomplieations,  especially  to  relieve  the  faint- 
ing feeling  that  often  overcomes  the  [)aticnt  while  the  aspiration  is  in 
progress. 

When  all  is  in  readiness  the  patient  should  lie  in  a  semi-recumbent 
position  (neither  the  horizontal  nor  upright  position  is  advisable),  with 
the  ai-m  corresponding  to  the  affected  side  bent  over  the  head,  so  as 
thoroughly  to  expose  the  side.  The  skin  should  now  be  drawn  up,  and 
the  nail  of  the  left  index  finger  of  the  operator  should  be  pressed  well 
in  the  interspace,  so  as  to  serve  as  a  conductor  to  the  aspirating  trocar. 
The  finger  will  better  guide  the  penetrating  instrument  by  pressing 
thoroughly  upon  the  interspace  for  a  few  seconds,  the  main  point  to 
avoid  being  the  lower  edge  of  the  overlying  rib,  under  which  course 
the  intercostal  vessels  and  nerves,  which  must  be  avoided ;  on  the 
other  hand,  the  point  of  the  trocar  should  distinctly  avoid  the  upper 
edge  of  the  lower  rib,  for  fear  of  striking  the  bone,  and  thus  erabarass- 
ing  most  annoyingly  the  first  step  of  the  operation.  Having  struck 
the  intercostal  space  in  the  centre,  the  trocar  or  needle  should  be  thrust 
boldly  into  the  pleura  with  the  point  directed  rather  downward  than 
upward,  for  fear  of  injuring  the  lung ;  the  instrument  should  be 
sharply  pushed  in,  and  not  thrust  in  with  a  slow,  boring  motion. 
Some  authors  recommend  the  preliminary  puncture  of  the  skin  with  a 
lancet  to  diminish  the  resistance  of  the  surface,  but  this  precaution  is 
only  needed  when  the  larger  needles  or  trocars  are  used. 

The  diminished  resistance  which  is  usually  felt  after  a  penetration 
of  one  or  two  inches  indicates  that  the  cavity  has  been  reached,  and 
that  it  is  time  to  withdraw  or  conceal  the  trocar-point,  and  to  pro- 
ceed to  the  aspiration  of  the  liquid  proper.  Upon  turning  the  stop- 
cock a  small  vacuum,  created  by  preliminary  aspiration,  will  imme- 
diately cause  the  fluid  to  flow  into  the  receiving  cylinder  (Dieidafoy's) 
or  bottle  (Potain's)  of  the  apparatus  used.  As  the  fluid  flows  the 
aspirating  force  should  be  only  sufficient  to  draw  it  out  slowly  and 
gently.  It  is  well  to  stop  for  a  few  minutes  after  aspirating  about 
four  ounces  to  watch  the  effects.  "  The  fluid,  nmning  in  a  very  small 
stream,  will  give  the  lung  time  to  accommodate  itself  to  its  altered 
condition.  The  lung  by  this  process  is  led  rather  than  forced  to 
resume  its  normal  position  "  (Donaldson). 

It  often  happens,  particularly  when  aspirating  the  effusion  of  acute 
pleurisy,  that  large  fibrinous  coagula  obstruct  the  canula,  and  that  the 
flow  of  the  fluid  is  arrested.     Here  the  advantages  of  using  the  trocar 
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of  Potain  or  Friintzel  become  manifest :  the  stylet  or  trocar,  which 
has  not  been  wholly  removed,  is  carefully  pushed  in  again  and  the 
canula  cleared  of  the  obstructing  embolus.  Beaumetz  and  others  object 
to  this  secondary  use  of  the  trocar  and  prefer  to  repuncture  the  chest,  on 
account  of  the  supposed  danger  of  air-contamination ;  but  with  a  well- 
constructed  trocar  like  either  of  those  recommended  the  admission  of 
air  can  be  surely  guarded  against,  and  the  inconvenience  and  pain  of  a 
new  puncture  avoided.  Clearing  the  canula  by  forcing  back  a  regur- 
gitant current  from  the  aspirator,  as  recommended  by  Bowditch  and 
others,  is  even  more  dangerous,  because  the  fluid  already  aspirated  may 
be  the  carrier  of  some  particles  of  septic  or  unclean  matter  concealefl  in 
the  tubing  or  aspirating  receptacle. 

Having  begun  to  aspirate,  the  next  question  is  to  determine  when 
to  stop  the  aspiration.  The  amount  to  be  withdrawn  must  vary  accord- 
ing to  many  circumstances  peculiar  to  each  case.  "  Our  rule,"  says 
Donaldson,  "  has  been  to  draw  off  more  when  the  pleurisy  is  acute 
than  when  it  is  chronic.  The  long  continuance  of  the  fluid  in  the 
cavity  has  so  impaired  the  lung's  capability  of  exjiansion  by  the  adhe- 
sive bands  that  compress  it  that  the  sudden  withdrawal  of  a  large 
quantity  is  often  attended  with  risk.  If  the  patient  bears  the  opera- 
tion well,  we  may  remove  much  more  than  if  the  contrary  is  the  case. 
The  amount  withdrawn  at  the  first  operation  should  be  from  eight  ounces 
to  sixteen  ounces  in  a  child,  and  twelve  ounces  to  twenty-four  ounces 
hi  an  adult."  The  complete  evacuation  of  the  pleura  is  not  necessary. 
A  partial  evacuation,  to  start  the  absorbents  into  activity  by  diminish- 
ing the  excessive  intrapleural  tension  resulting  from  excessive  fluid,  is 
all  that  is  required. 

With  the  object  of  obtaining  precise  data  as  to  the  amount  of  intra- 
pleural tension  during  thoracentesis,  and  thereby  regulating  the  quantity 
of  liquid  abstracted,  many  clinicians  have  adapted  the  manometer  to 
their  aspirating  apparatus.  Preference  should  be  given  to  the  simplest 
models,  such  as  Peyrot's  and  Loydcn's.  The  manometer  allows  the 
observer  to  follow  directly  the  rate  of  tension-reduction  and  the  degree 
of  aspiration,  and  in  this  way  avoid  those  ugly  and  at  times  fatal  acci- 
dents which  follow  the  too  rapid  or  sudden  diminution  in  the  intra- 
pleural tension.  Potain  has  laid  down  the  rule  that  the  aspiration 
must  be  stopped  whenever  the  manometer  indicates  that  the  intra- 
pleural tension  is  inferior  to  that  of  the  atmosphere.  We  believe, 
however,  with  Schreiber  and  almost  all  observers,  that  "  the  mano- 
meter only  complicates  the  operation  without  sufticient  compensat<u'y 
advantages,  and  that  the  physiological  phenomena  which  prnm})tly 
indicate  the  existence  of  dangerous  tension-reduction  are  even  safer 
indices  than  the  manometer,"  and  for  this  reason  we  noeil  not  dwell 
further  upon   it. 
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One  point  is  ()("  (lie  iitimtst  iiiiportaiicc :  the  needle  sliniild  Ix- 
instantly  witlidiawii  at  the  onset  of  dyspncjea,  chest  constriction,  nincli 
contrh,  or  any  tendency  to  syncope.  These;  syinptonis  are  warnings  we 
shonld  never  neglect.     Tliis  is  the  time  to  administer  stininhmts. 

After  the  removal  of  the  desired  quantity  the  needle  is  withdrawn 
with  a  sharj>,  (piick  ))ull.  The  skin  is  allowed  to  fall  and  obliterate 
tiu'  track  of  the  puncture,  and  the  (»riticc  of  the  latter  is  closed  M'itli 
either  a  small  strip  of  adhesive  plaster  or  a  little  cotton  pledget  soaked 
in  iodoform  colloiiion  (5  per  cent.)' 

'  Complications  and  Dangers  of  the  Operation. — The  sim- 
plicitv  and  benignity  of  modern  aspiration,  whenever  practised  with 
ordinary  precautions,  are  so  amply  proven  by  exjierience  that  no 
statistical  evidence  need  be  quoted  to  prove  a  fact  so  universally 
admitted.  Suffice  it  to  say,  that  in  a  practice  of  over  ten  years' 
duration  in  the  wards  of  the  New  Orleans  Ciiarity  Hospital — an 
institution  which  aiuuially  ministers  to  the  ills  of  over  20,000  patients 
— and  in  which  the  puncture  and  aspiration  of  the  pleura  was  probably 
performed  over  one  hundred  times  a  year,  I  have  never  witnessed 
or  heard  of  a  flital  accident  occurring  during  its  performance.  That 
complications  and  ugly  symptoms  do  present  themselves  quite  often 
during  the  operation  is  imdeniable,  especially  when  aspiration  is 
pushed  to  extremes  by  an  over-zealous  or  inexperienced  operator,  who, 
not  heeding  the  warnings  of  the  patient,  rashly  carries  his  eiforts  at 
complete  evacuation  to  unnecessary  and  dangerous  limits. 

Among  the  accidents  of  thoracentesis  we  should  mention — «,  injury 
to  the  intercostal  vessels;  6,  injuring  the  rib;  c,  puncture  of  the  liver, 
spleen,  heart,  and  lungs ;  d,  plugging  of  the  needle  or  trocar  with 
fibrinous  coagula,  causing  "dry"  puncture  or  failure  to  aspirate;  e, 
admission  of  air ;  /,  cough-paroxysms,  dne  to  pulmonary  fluxion  ;  g, 
constrictive  thoracic  pains,  due  to  eccentric  distension  of  pleural  and 
pulmonary  adhesions  and  painful  concentric  retraction  of  thoracic 
walls. 

The  more  specific  complications  which  at  times  very  seriously 
encumber  this  simplest  of  operations  are — 

Albuminous  JExpectoration. — This  accident  may  vary  in  intensity — 

*  With  the  view  of  preventing  reaccnmulation,  Drs.  Cayla,  Picot,  and  Gourichon 
(Journ.  de  Med.,  Paris,  May,  1885)  have  reeonimended  that  aspiration  should  be  imme- 
diately followed  by  the  systematic  application  of  the  thermo-cautery  over  the  affected 
surface.  The  cauterizations  should  be  very  numerous,  from  one  to  two  hundred,  and 
not  be  distant  from  one  another  more  than  half  an  inch,  and  they  sliould  always  extend 
beyond  the  limits  of  the  pleural  effusion.  They  should  be  made  by  simply  touching  a 
pointed  hot  iron  to  the  skin,  so  as  to  make  a  minute  cauterized  point. 

The  method  proved  particularly  beneficial  in  the  acute  and  early  cases,  which,  as  a 
rule,  do  well  under  simple  aspiration.  In  the  chronic  cases  it  has  apparently  given  fair 
results.  "While  little  confidence  can  be  placed  in  it,  nevertheless  it  is  worth  remem- 
bering in  the  treatment  of  the  obstinate  chronic  cases,  as  we  shall  see  later. 
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very  insignificant  at  times,  very  serious  at  otliers.  In  the  first  instance 
the  patient  may  be  seized  by  a  paroxysm  of  cough  and  thoracic  oppres- 
sion fi^llowed  by  slight  serous  or  sanguinolent  expectoration,  which  may 
end  in  five  or  ten  minutes.  In  the  more  dangerous  examples  of  this 
complication  the  cough  is  paroxysmal,  the  anxiety  and  cyanosis  in- 
crease, and  the  patient  expectorates  raouthfuls  of  a  serous  li(juid 
which  may  vary  in  quantity  from  two  ounces  to  two  quarts.  The 
liquid  expectorated,  on  settling,  separates  into  two  strata — the  upper 
frothy,  and  the  lower  shcnving  an  albuminous  precipitate.  Ausculta- 
tion reveals  the  fine  crepitant  rales  of  oedema  at  the  base  of  the  lungs. 
The  suifocation  and  dyspnoea  attending  this  last  condition  may  last  a 
few  hours  or  a  whole  day.  In  some  cases,  fortunately  very  rare,  this 
untoward  complication  ends  in  death. 

This  accident  is  not  due,  as  was  at  first  supposed,  to  a  formation  of 
a  pleuro-bronchial  fistula,  permitting  the  escape  through  the  mouth  of 
the  pletu-al  exudation  (Fereol),  but,  as  demonstrated  by  Ilerard,  ^NIou- 
tard-]Martin,  and  Dujardin-Beaumetz,  it  is  due  to  pulmonary  congestion ; 
sometimes  it  may  be  due,  as  Legroux  and  others  contend,  to  the  cere- 
bral and  bulbar  anaemias  which  are  the  consequence  of  the  great  afflux 
of  blood  to  the  compressed  lung  which  is  being  relieved  from  pressure 
by  the  aspiration.  In  order  to  avoid  this  congestion  and  its  conse- 
quences Dieulafoy  has  given  this  well-known  and  excellent  advice : 
Never  to  withdraw  at  one  aspiration  more  than  1000  to  2000  grammes 
of  liquid,  esi)ecially  if  the  pleurisy  is  an  old  one.  By  following  the 
advice  already  given  in  the  preceding  pages  while  dealing  with  the 
technique,  this  accident  will  rarely,  if  ever,  occur.  It  is  a  notable  fact 
that  in  the  last  few  years,  since  the  technique  of  the  operation  has  been 
better  understood,  deaths  from  this  complication  are  seldom  recorded. 

The  medical  treatment  of  this  complicating  congestion  consists  in 
the  exhibition  of  stimulants,  counter-irritants,  and  derivatives,  par- 
ticularly venesection,  the  efficacy  of  which  has  been  proven  more  than 
once. 

Sudden  Death  during  Aspiration. — The  cases  of  sudden  death  due 
to  syncope  or  asphyxia  which  have  been  reported  as  occurring  in  the 
course  of  thoracentesis  exercised  at  one  time  a  discouraging  effect  upon 
the  practice  of  this  operation.  The  rigorous  analysis  of  the  facts, 
and  the  special  study  of  the  individual  cases  by  such  conscientious 
investigators  as  Leichtenstein,  Bowditch,  Toussain,  Dieulafoy,  and 
Donaldson,  have  proved  conclusively  that  these  unfortunate  results 
were  not  attributable  to  tiie  operation  itself,  but  to  the  conditions  under 
which  it  was  practised. 

Conditions  of  the  Lung  foij.c^wing  Aspiration,  and  thkir 
Treatment. — Three  things  may  ha])pen  after  the  partial  or  comi>lete 
evacuation  of  the  pleural  contents  :  1st.   Immediate  cure  by  the  com- 
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pleto  absorption  and  non-rcpro(lnction  of"  tlic  cirnscd  fluid.  2<1. 
After  a  partial  cvacnation  (lir  re  inainint;-  fliii<l  may  bo  more  or  less 
lapidlv  reproduced,  to  be  auain  absoi'lx'd  never  to  retnin,  od.  The 
li(piid  evaenated  may  be  ai!;ain  re|>laced  by  new  exndation.  The  fir.st 
two  results  may  be  invarial>ly  <l(priidcd  uj)on,  and  characterize  the 
course  of  acute,  simple,  and  uncomplicated  ov  primary  pleurisy  when 
treated  by  early  aspiration.  The  third  class  of  cases,  which  are  cha- 
racterized by  a  rapid  rei)roduetion  of  the  effusion,  demanding  repeated 
evacuation,  are  only  observed  in  chronic  phnu-isies,  and  are,  as  a  rule, 
indicative  of  a  complicated  condition,  tuberculosis  of  the  [)leura  being 
the  special  etiological  factor  to  be  suspected.  We  must  also  observe, 
in  most  of  these  cases  in  which  the  effusion  is  reproduced  with  great 
rapidity  and  abundance,  that  not  only  tubercle  is  to  be  suspected,  but 
the  advent  of  suppuration  is  to  be  anticipated. 

Chronic  Pleuritic  Serous  Effusions. 
Not  a  few  cases  are  still  from  time  to  time  met  with  in  which  one 
side  of  the  chest  is  distended  with  fluid,  the  effusion  dating  from  an 
attack  of  pleurisy  months,  or  even  a  year,  previously,  and  which,  on 
removal,  proves  to  be  perfectly  limpid  and  serous.  This  is  particularly 
observed  in  cases  of  so-called  latent  pleurisy.  Douglas  Powell  relates 
an  interesting  ease  of  a  policeman,  "  stalwart-looking  enough  to  frighten 
thieves,"  who  for  over  four  or  five  years  had  his  left  pleura  completely 
full  of  slightly  turbid  serum.  After  a  few  partial  tappings  it  became 
evident  that  no  expansion  of  the  lung  could  be  looked  for,  and  in  the 
absence  of  urgent  symptoms  it  was  not  thought  prudent  to  subject  him 
to  radical  treatment.  Powell,  with  Wilson  Fox,  does  not  believe  that 
an  effusion  will  become  purulent  from  mere  lapse  of  time,  but  the 
author  concurs  with  many  others  that,  in  view  of  the  existence  of 
manv  avenues  of  infection  and  the  readiness  with  which  pyogenic 
micro-organisms  may  contaminate  an  originally  strictly  serous  exuda- 
tion, there  is  always  danger  of  purulent  transformation  in  these  chronic 
cases.  Furthermore,  it  is  well  recognized  that  perfect  recovery  in  the 
very  long  standing  eases  is  well-nigh  impossible  by  resorting  to  simple 
operation,  the  lung  having  become  bound  down  and  thickened  by  long- 
continued  compression.  With  Powell,  again,  the  author  believes  that 
there  will  always  be  a  certain  small  number  of  cases  in  which  the  lung 
is  from  the  first  coated  by  an  exudative  layer  of  unusual  thickness  and 
uniformity,  which,  as  pointed  out  by  Walshe,  contracts  forcibly  and 
aids  the  fluid  in  bringing  about  collapse  of  the  lung.  Such  a  mem- 
branous layer  affords  a  serious  impediment  to  absorption,  and  is  apt 
to  nndero-o  a  decree  of  orQ-anization  which  renders  the  contraction  of 
the  lung  a  permanent  condition.  Under  these  circumstances,  and  in  a 
strongly-built  adult  chest  (as  in  the  case  of  the  policeman  above  quoted). 
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a  large  pleural  space  reniainr«  which  it  is  almost  impossible  to  obliterate, 
and  which  must  be  occupied  by  some  kiud  of  effusion. 

What  should  be  the  conduct  (jf  the  medical  adviser  when  con- 
fronted with  such  a  case?  When  the  contained  fluid  has  undergone 
purulent  transformation  or  is  primarily  purulent,  the  operative  relief 
that  surgery  would  prescribe  is  clear.  Estlander's  operation  or  Schede's 
thoi'acoplasty  would  solve  the  problem  in  some  measure  by  alhjwing 
the  chest-walls  to  sink  in,  and  secure  the  obliteration  of  the  cavity. 
But  when  the  eifusion  is  still  serous,  are  we  justified  in  resorting  to 
similar  procedures?  The  question  has  not  been  sufficiently  debated  to 
permit  us  to  generalize  and  establish  a  guiding  rule  of  practice,  but, 
believing  that  the  presence  of  fluid  in  the  chest  would  always  be  a 
menace  to  the  life  of  the  patient,  either  by  its  liability  to  sudden 
increase,  its  purulent  transformation,  or  by  its  effect  upon  the  lung,  we 
M-ould  advise  aspiration,  followed  by  the  subperiosteal  resection  of  sev- 
eral ribs,  as  has  been  done  by  Dr.  AYestbrook  of  Brooklyn  ^  for  this 
very  condition.  This  is  a  safe  operation,  for  it  would  not  open  the 
pleura  to  infection,  since  the  ribs  would  be  resected  subperiosteal ly. 

We  may  state,  in  a  general  way,  that  the  cure  of  pleurisy  is  never 
complete  :  after  the  evacuation  of  the  fluid  the  primitive  friction-sounds 
indicative  of  the  approximation  of  the  pleural  surfaces  are  heard.  These 
finally  disappear,  and  with  their  cessation  we  are  informed  of  the  occur- 
rence of  the  adhesions  which  intimately  and  permanently  bind  together 
the  parietal  and  the  visceral  pleurje,  thereby  obliterating  the  pleural 
cavity  proper. 

Against  these  pleural  adhesions,  whether  they  be  secondary  to  a 
sero-fibrinous  pleurisy  or  they  be  primary,  as  in  the  so-called  "  dry  " 
pleurisy,  the  materia  medica  has  little  to  offer.  The  secondary  revul- 
sives, blisters,  iodine,  and  the  internal  exhibitions  of  mercury  and  the 
iodides,  Mhich  have  been  advised,  are  mere  ]ilacebos,  the  use  of  which 
is  usually  followed  by  disgust  and  disappointment  to  both  patient  and 
physician. 

jMuch  more  satisfaction  will  be  found  in  carefully  attending  to  the 
general  hygienic  and  dietetic  conditions.  A  course  of  systematic  respira- 
tory gymnastics,  general  and  local  massage,  will  prove  practically  bene- 
ficial for  the  correction  of  the  deformities  of  the  thoracic  and  vertebral 
skeleton,  which  not  only  disfigure  the  chest,  but  encroach  upon  the 
respiratory  capacity  of  the  patient. 

The  use  of  ('om]iressed  air  by  means  of  the  pneumatic  cabinets  now 
in  use  in  this  country,  or  a  C(nirse  of  mountain-climbing,  will  probably 
y-ive  the  best  results  in  securin'j;  the  final  restoration  of  the  luuir  itself 
and  the  nearest  possible  approximation  to  its  normal  expansion. 
J  T.  Y.  Mc<l.  J.vin,.,  March  I'J,  1SS7. 
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Varieties  of  Pleurisy. 
While  the  fiiiKhimental  iiulieations  in  tlie  treatment  of  all  forms  of 
nt)ii-|)iirulent  pleuritic  inflammations  are  well  covered  by  a  thorough 
appreciation  of  the  therapeutic  j)rinciples  laid  down  in  the  body  of 
this  article,  there  are  nevertheless  such  distinct  departures  from  the 
typical  pleurisies  which  have  been  here  consideretl  that  a  brief  notice 
of  the  most  marked  and  eccentric  variations  is  necessary. 

TUBERCULAR    I'LLLRISY. 

First  in  order  of  importance  is  tubercular  pleurisy.  We  must 
distinguish  between  primary  tubercular  pleurisy  and  that  which 
develops  secondarily  as  a  result  of  extension  from  the  lung.  Pri- 
mary pleural  tuberculosis  may  be  localized  or  disseminated.  If  local- 
ized, it  will  usually  ])resent  the  characteristics  of  "dry"  or  plastic 
pleurisy,  rarely  developing  into  the  typical  sero-fibrinous  type.  If,  on 
the  other  hand,  the  deposits  are  multiple,  then  a  sero-fibrinous  pleurisy 
will  develop,  which  will  be  most  difficult  to  differentiate  from  the  typ- 
ical ajrigore  or  non-tubercular  variety.  There  is  no  doubt  that  this 
form  of  tuberculosis  is  exceedingly  common ;  certainly  much  more  so 
tiian  was  taught  some  years  ago.  The  frequency  with  which  tubercle 
was  found  in  the  anatomical  and  clinical  researches  of  Landouzy, 
Kelseli,  and  Vaillard  led  to  the  generalization  that  all  idiopathic  pri- 
mary pleurisies  were  of  tubercular  origin.  While  the  contention  of 
these  investigators  is  far  from  being  proven,  it  nevertheless  indicates 
the  vast  importance  of  this  variety,  and  the  care  that  must  be  exercised 
before  concluding  as  to  the  nature  of  even  the  simplest  cases  that  come 
to  us  for  treatment.  It  is  not  always  an  easy  matter  to  establish  con- 
clusively the  tubercular  or  non-tubercular  origin  of  a  given  case  of 
pleurisy.  Much  was  expected  from  bacteriological  research  since 
Koch's  discovery  of  the  bacillus,  and  still  more  from  the  diagnostic 
reaction  of  liis  tuberculin.  The  real  blessing  that  would  have  been 
conferred  upon  us  by  the  last  has  unfortunately  proved  an  illusion  ;  and 
as  to  the  test  presence  of  the  tubercle  bacillus  in  the  secretions — a 
test  which  is  so  valuable  in  other  localities — it  is  also  denied  us.  The 
recent  researches  of  Frankel,  Weichselbaum,  Ehrlich,  Netter,  and 
Koplik  prove  that  in  the  vast  majority  of  cases  of  exudative  pleurisy 
in  which  the  clinical  facts  would  suggest  the  presence  of  the  bacillus 
this  micro-organism  is  conspicuous  by  its  absence.  Therefore,  in  the 
absence  of  the  actual  demonstration  of  the  bacillus,  we  must  depend 
solely  upon  the  lessons  of  experience,  which  teach  that  all  pleurisies 
in  which  this  effusion  constantly  and  rapidly  returns  after  aspiration, 
and  in  which  the  aspirated  fluid  presents  a  sanious  character,  must  be 
regarded  as  due  to  tubercular  deposit. 
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In  marked  contrast  with  the  failure  of  bacteriology  to  furnish  a 
diagnostic  test  is  the  valuable  assistance  furnished  by  physical  signs ; 
not  in  the  primary  pleurisies  proper,  but  in  those  secondary  tuljercular 
pleurisies  which  are  developed  early  and  coincidently  with  the  first 
deposits  in  the  pulmonary  parenchyma.  Thanks  to  the  later  studies 
of  Grancher  and  his  Ibllowers,  which  are  familiar  to  all  students  of 
physical  exploration,  the  presence  of  tubercle  in  a  lung  surrounded  In- 
even  a  large  exudation  can  be  detected  with  comparative  ease. 

The  recognition  of  this  last  condition  now  opens  the  question  as  to 
the  attitude  of  the  practitioner  in  a  case  in  which  a  large  effusion  com- 
presses a  tubercular  lung.  The  question  is  a  difficult  one,  and  has 
not  been  satisfactorily  answered.  Powell'  states:  "As  long  as  a 
chronic  effusion  does  not  give  rise  to  any  serious  displacement  of  other 
viscera  or  to  danger  symptoms,  it  should  be  preferably  left  undis- 
turbed." We  believe,  however,  with  Beaumetz  and  others,  that  when 
the  effusion  is  recognized  early,  the  expansion  of  the  lung,  which  is 
secured  by  prompt  aspiration,  is  more  likely  to  restore  the  Imig  to  a 
better  physiological  condition,  thereby  assisting  Nature  in  preventing 
the  further  evolution  of  the  disease  in  the  lung. 

While  the  effusion  in  tubercular  pleurisy  is  more  frequently  clear 
and  strictly  serous  or  sanious,  it  may  become  purulent  or  puruloid  at 
the  least  provocation,  either  through  contamination  with  pyogenic 
micro-organisms  or  through  the  superficial  necrosis  of  the  granulation 
membrane.  This  superficial  necrosis  of  the  granulation  membrane,  as 
Kelsch  and  Vaillard  have  shown,  is  a  frequent  cause  of  intrapleural 
haemorrhage ;  in  fact,  tubercle  by  this  process  is  one  of  the  most  fre- 
quent causes  of  ha^mothorax.  Generally,  however,  the  haemorrhage 
in  these  cases  does  not  exceed  800  or  1000  grammes  (Vidal),  and  is 
often  the  precursor  of  ultimate  purulent  changes.  At  any  rate,  as 
Dieulafoy  and  others  have  shown,  the  removal  of  the  effused  blood  by 
aspiration  leads  often  to  permanent  cure  of  the  pleurisy. 

Finally,  in  the  chronic  tubercular  cases,  in  which  the  lung  is  hope- 
lessly bound  down  by  adhesion,  and  which  remain  unaffected  by 
aspiration,  and  in  which  the  patient's  general  condition  is  good,  it  is 
possible  that  curetting  the  pleura  or  resecting  the  diseaswl  membrane, 
together  with  tam]ioning,  ys  has  been  done  successfully  by  Scheile  and 
Kuester,  may  be  the  only  means  of  securing  radical  relief.  As  far  as 
the  medicinal  treatment  is  concerned,  it  is  the  same  as  that  recommendetl 
for  pulmonary  tuberculosis. 

UIIKlMATrC    ri.ErKISY. 

In  striking  and  agreeable  contrast  with  the   precixling  is  the  rheu- 
matic tv})c,  which   is  essentially  characterized  by  the  rapidity   of  its 
*  Tliinl   AiiuMU'an  oilitioii. 
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a])j>oarnnro  aiitl  disappcai-ance.  Jt  may  assiiinc  tlie  very  aoiite  plastic 
or  the  subacute  scro-libriiinus  typo,  but  in  any  case  it  rarely  becomes 
chronic.  The  vigorous  administration  of  the  analgesic  antitliermies, 
antipvrine,  phenacetin,  acctanilide,  or  salol,  or  tlie  salicylates,  Avith  mor- 
})hine,  promptly  relieves  the  most  acute  symptoms  an<l  ensures  very 
satisfactory  relief.  If  there  is  some  stubbornness  to  absorption  of  the 
exuded  serum  in  the  later  stages,  potassium  iodide,  with  the  syrup  of 
the  iodide  of  iron  and  arsenic,  and  slight  counter-irritaticjn,  will 
usually  accomplish  the  desired  results.     A  favorable  formula  is — 

!^.   Potassii  iodidi,  o'j  ; 

Syrup,  ferri  iodidi,  Siij  ; 

Liq.  hydrarg.  et  arsenii  iodidi,  .^j  ; 

Syr.  aveme  phosi)hatis,  vel  syr.  zingiberis,  q.  s.  ad.  oviij. — M. 

Sig.  Table-spoonful  three  times  daily  for  an  adult. 

HvEMORRHAGIC   PLEURISY. 

This  is  never  a  primary  or  specific  type  of  pleural  inflammation,  but 
is  a  secondary  epiphenomenon  which  is  frequently  added  to  other  more 
distinct  and  independent  varieties  of  pleuritis,  and  as  such  is  of  suffi- 
cient importance  to  deserve  separate  consideration.  If  the  word  "  haem- 
orrhage "  were  translated  in  a  literal  sense,  all  acute  pleurisies  would 
be  hsemorrhagic,  because  almost  all  the  exudations  of  acute  pleurisy 
contain  a  considerable  number  of  red  blood-corpuscles.  A  serous  effu- 
sion may  contain  as  many  as  six  thousand  red  cells  to  the  cubic  milli- 
metre of  effusion,  and  still  this  will  remain  perfectly  limpid  to  the 
naked  eye  (Dieulafoy).  If  the  number  of  cells  increases,  however,  the 
liquid  will  become  rose-tinted,  and  finally  blood-colored.  The  differ- 
ence between  the  two  will  simply  be  that  the  first  is  only  a  histological 
haemorrhage,  while  the  last  will  be  grossly  or  clinically  a  true  hemor- 
rhagic extravasation.  This  difference  is  also  of  prognostic  and  thera- 
peutic importance,  for,  as  shown  by  Dieulafoy,  a  histologically  hemor- 
rhagic pleurisy  will  almost  invariably  become  purulent,  while  a  true 
haemorrhage  into  the  pleura  or  into  a  serous  effusion  consequent  upon 
secondary  causes  (tubercle,  cancer,  etc.)  never  becomes  purulent. 

With  Widal,  the  chief  causes  of  inflammatory  hsemothorax  may  be 
grouped  into — 1st,  an  exaggeration  of  the  inflammatory  (hyperpemic) 
phenomena  in  certain  acute  sero-fibrinous  pleurisies ;  2d,  hsematoma  of 
the  pleura ;  3d,  pleural  tuberculosis ;  4th,  cancer  of  the  pleura ;  5th, 
certain  general  systemic  conditions ;  6th,  too  violent  aspiration  during 
thoracentesis. 

In  the  variety  of  hemorrhagic  pleurisy  which  is  indicated  by  the 
first  cause  the  hemorrhage  is  due  to  the  rupture  of  the  pleural  capilla- 
ries under  the  strain  of  excessive  inflammatory  fluxion.     This  is  the 
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only  condition  to  which  the  designation  of"  primary  hemorrhagic 
pleurisy  is  strictly  applicable.  In  these  cases  the  exudation  is  rose- 
tinted,  and  finally  blood-colored,  from  the  very  start,  differing  in  this 
way  from  those  sero-fibrinotis  pleurisies  in  which  the  exudation  is  clear 
and  still  histologically  htemorrhagic.  In  the  first  instance,  when  the 
haemorrhage  results  from  the  great  intensity  of  the  inflammatory  action, 
the  prognosis  is  good,  because  the  effusion  is  almost  invariably  absorbed 
spontaneously,  and  recovery  takes  place  early ;  in  the  other  variety 
j)urulent  transformation,  as  previously  stated,  is  the  rule. 

Pleural  tuberculosis  may  give  rise  to  hsemorrhagic  pleurisy  in  two 
ways — by  the  degenerative  or  ulcerative  changes  of  the  granulo- 
matous deposits  of  acute  miliary  tuberculosis,  but  much  more  com- 
monlv  by  the  superficial  embolic  granulation  necrosis  of  Kelsch  and 
Vaillard,  which  has  been  referred  to  in  tiie  section  on  Tubercular  Pleu- 
risy. In  addition  to  all  tubercular  infection  other  forms  of  pleurisy 
may  give  rise  to  hsematomatous  exudation,  just  as  haemorrhage  may 
occur  in  pachymeningitis  cerebralis  or  spinalis,  and  in  hsematocele 
of  the   tunica    vaginalis. 

Cancer  is  likewise  a  frequent  (according  to  the  older  authors  the 
most  frequent)  cause  of  pleural  haemorrhage.  But  we  neal  not 
linger  longer  on  these  etiological  conditions ;  suffice  it  to  say  that, 
as  a  rule,  the  majority  of  haemorrhages  which  com])licate  the  inflam- 
matory affections  of  the  pleura  are  either  spontaneously  absorbed  or 
permanently  removed  by  cautions  aspiration.  Internal  treatment, 
especially  directed  to  control  the  haemorrhage,  is  very  seldom,  if  ever, 
required. 

UREMIC   PLEURISY. 

This  condition  frequently  develops  in  the  course  of  chronic  renal 
disease,  and  is  of  toxic  origin.  While  it  is  inflammatory  in  character, 
and  should  be  distinguished  from  the  simple  dropsy  of  the  pleura  that 
frequently  accompanies  this  morbid  condition,  the  treatment  is  essen- 
tially the  same  as  in  hydrothorax.  It  is  mainly  eliminative.  Saline 
purgatives,  especially  Epsom  salts  (Matthew  Hay's  method),  the  saline 
diiu'ctics,  pilocarpine,  and  digitalis,  are  espe<Mally  indicatcnl.  Diapho- 
retics will  also  give  great  assistance.  Iodine  as  a  counter-irritant 
mav  be  applied,  but  blisters  or  cantharidal  collodion  are  entirely 
contraindicated.  The  general  tonic  and  dietetic  treatment  of  renal 
disease  is  of  course  of  ])rimarv  inqiortance. 

(  AKDIAO    PLEFKISY. 

This  variety  has  been  (specially  studied  by  Bucquoy.  It  is  not  to 
be  confounded  with  the  tloiible  hydrothorax  that  occui-s  in  the  later  or 
anasarcous  stages  of  heart  disease.  This  condition  is  more  ot\en 
coimected  witii  aortic  lesions,  is  a  trulv   inflaininatorv  condition,  and 
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accompanies  the  earlier  staucs  of  heart  disease.  Its  treatment  is  the 
same  as  that  ol"  (inlinary  primary  pleurisy,  though  it  is  in  the  main 
sui)i)nlinate(l   to  the  «;rneral   and  graver  eondition  wliieh   underlies  it. 

PLEURISIES   OF    UTER(  )-()\  AHIAX    OKKilN. 

The  intimate  lymphatic  cuiuuH'tions  whieh  exist  between  the  |)leur8e 
and  peritdueum  not  inlVecpiently  lead  to  the  ap[)arent  metastatic  pro- 
duction ot"  intlammatorv  affections  in  the  pleura  when  these  exist  in  the 
jielvie  origans.  These  forms  of  [)leurisy  may  result,  as  shown  by 
Potain,  from  direet  or  lymphatic  contamination  or  by  reflex  fluxion. 
As  a  rule,  they  are  limited  to  the  same  side  as  the  affected  ovarian 
region  ;  they  are  usually  of  a  subacute  character,  and  the  exu(hitions 
are  absorbed  spontaneously.  Denons  has  also  called  attention  to  the 
coincidence  of  frequent  serous  effusions  with  large  ovarian  cystomata. 
These  effusions  are  more  probably  of  a  dropsical  than  inflammatory 
character.  At  any  rate,  they  disappear  with  the  removal  of  the 
disease.^ 

PRIMARY   SYPHILITIC    PLEURISY. 

This  very  rare  manifestation  has  been  recently  described  in  an 
instructive  study  by  Xikouline  of  jNIoscow.^  The  history  of  the  case, 
and  the  fact  that  the  pleuritic  manifestations,  exudation,  etc.  prove 
rebellious  to  all  other  than  antisyphilitic  treatment,  are  the  only  means 
of  diagnostic  differentiation.  In  the  cases  reported  by  Xikouline, 
potassium  iodide,  with  mercuiy,  produced  a  very  marked  effect  in  the 
temperature,  and  caused  a  rapid  disappearance  of  the  friction-sounds, 
etc. 

DIAPHRAGMATIC   AND   OTHER   LOCAL   PLEURISIES. 

The  influence  of  the  region  involved  is  nowhere  better  exhibited 
than  in  diaphragmatic  pleurisy.  This  condition,  which  was  at  one  time 
regarded  as  an  independent  entity  and  designated  by  the  terms  phrenitis 
or  diaphragmitis  (Lieutand,  Cullen,  Stoll,  Portal,  Frank,  and  others), 
is  characterized  by  the  development  of  pain  and  dyspnoea  of  peculiar 
intensity,  and  which  finds  no  analogy  in  other  pleurisies.  The  pain 
occupies  either  the  right  or  left  hypochondrium,  and  radiates  toward 
the  epigastrium.  The  pain  is  at  times  very  acute,  and  is  markediv 
aggravated  by  inspiratory  movements  as  well  as  by  pressure  in  the 
painful  regions.  M.  Gneneau  de  Mussey's  boufon  diaphragmatique 
is,  like  McBurney's  point  in  appendicitis,  a  helpful  associate  sign. 
This  painful  point  is  situated  in  the  epigastrium  at  the  point  of  in- 
tersection of  two  lines,  one  liorizontal,  beginning  at  the  osseous  tip 
of  the  tenth  rib,    and  the  other  vertical,  which    is    continuous  with 

»  Widal,  he.  cit.  ^  ji  Medicina,  Dec.  28,  1890. 
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the  right  border  of  the  sternum.  Very  painful  singultus  and  very 
intense  dysi)n(jea,  with  freedom  from  physical  signs,  complete  the 
diagnostic  sketch  of  this  formidable  condition. 

The  only  means  of  relieving  the  patient's  profound  distress  is  by 
the  free  exhibition  of  morphine  hypodermically  in  \-  or  |-  grain  doses, 
repeated  every  two  hours  until  the  symptoms  are  subdued.  Counter- 
irritation  by  blistering  is  also  in  order,  together  with  the  internal 
exhibition  of  antipyrine,  antifebrin,  or  phenacetin.  The  application  of 
the  restraining  band  of  Otto,  if  the  painful  state  of  the  lower  chest 
will  permit  it,  is  indicated.  The  band  should  be  applied  low  down, 
to  favor  thoracic  respiration  and  diminish  the  abdominal  and  dia- 
phragmatic movements. 

INTERLOBAR   PLEURISY. 

Interlobar  pleurisy  is  most  frequently  secondary-,  and  simulates 
pidmonary  abscess.  The  exudation  usually  becomes  empywmatous, 
and  finds  its  way  out  through  the  bronchi.  The  breath  is  markedly 
foetid  if  evacuation  by  the  bronchial  route  takes  place,  and  the  aro- 
matic deodorants — as  eucalyptol,  menthol,  or  thymol — are  indicated, 
both  by  inhalation  and  by  hypodermic  injection,  dissolved  in  oil  of 
vaseline  or  hot  olive  oil,  as  recommended  by  Roussel  in  phthisis.  A 
good  inhalant  is  the  following: 

I^.  Creasoti,  oij  ; 

Menthol.,  5j  ; 

Eucalyi)tol.,  oj ; 

Chloroformi,  .^ij  ; 

Aqufe  Cologniensis,  sij- — M. 
Sig.  Thirty  drops  to  be  inhaled  from  a  "Welch  or  Yeo  respirator  every 
two  or  three  hours. 

This  will  do  much  good  if  associated  with  proper  internal  treatment, 
especially  creasote,  terpin  hydrate,  terebene,  cod-liver  oil,  etc. 

ENCYSTED   PLEURISY. 

The  encysted  pleurisies,  which  have  been  so  well  studietl  by  Jac- 
coud,  are  characterized  by  very  marked  displacement  of  the  internal 
organs,  the  heart  c>})ecially,  in  those  accumulations  which  occupy  the 
anterior  half  of  the  left  pleura.  Aspiration  in  tiiese  cases  is  not  fol- 
lowed by  the  best  i-(>sults,  the  eftusicm  returning  ra]ndly.  In  asjiiration 
great  caution  should  be  observed  not  to  puncture  the  tlisplacinl  organs 
(the  heart  paiticularly),  as  has  happened  in  several  well-authenticated 
cases  ((Juirgiushon,  Diculafoy).  Experience  appeal's  to  be  in  favor  of 
counter-irritation  preventing  recurrence  of  etfusiou.     Not  only  blistei-s. 


but  tlic  potciilial  and  actual  cauteries,  as  a|)[)lie(l  by  the  ancients  (]irnns- 
sard,  Moiiiiei-et,  liarrey),  may  I)e  lulloAved  by  surprising  results,  accord - 
intr  to   tlio    trustworlln    evidence   (»!'  A.    .Martin   and    Professor  IVter. 


EMPYEMA,   OR  PURULENT  PLEURISY. 

TllK  advent  of  suppuration  iu  tlie  ])leura  implies  a  radical  change 
1n  the  Avhole  nature,  as  well  as  thera])euties,  of  the  pleuritic  process  ; 
fuithermore,  with  the  recognition  of  pus  in  the  pleura  the  pharmaco- 
logical resources  of  medicine  nnist  retire  to  the  background,  and  the 
aggressive  intervention  of  surgery  must  dominate  in  the  treatment. 
For  this  reason  a  separate  consideration  of  this  variety  of  pleurisy  is 
essential. 

Etiology  is  nnieh  more  intimately  connected  with  the  treatment  of 
the  purident  than  with  the  non-purulent  pleurisies.  In  the  non-puru- 
lent varieties  the  inflanuiiatory  reaction  of  the  pleural  serosa  is  limited 
to  plastic  and  serous  transudation  and  new^  tissue-formation.  In  the 
purulent  variety,  in  addition  to  these  three  conditions,  there  is  a  pro- 
gressive shedding  of  embryonal  endothelial  elements,  which,  wnth  the 
migrating  leucocytes  and  other  formed  elements  of  the  blood,  constitute 
the  i)us  of  the  exudate.  Modern  bacteriological  investigation  has 
almost  conclusively  detei-mined  that  this  pror/resslve  suppuration  is 
solely  due  to  the  irritation  of  pyogenic  bacteria  and  their  products. 
This,  therefore,  is  the  cardinal  difference  betw^een  the  purulent  and 
non-purulent  forms.  While  many  of  the  non-]>urulent  forms  are  due 
to  pathogenic  micro-organisms  which  are  not  pyogenic,  the  presence  of 
pus  in  the  pleura  must  always  coincide  with  the  presence  of  pyogenic 
bacteria  or  of  both  species  (mixed  infection). 

Again,  while  all  purulent  pleurisies  are  of  microbial  origin,  the 
bacteria  which  cause  them  may  be  of  different  species,  and,  being 
endowed  with  specific  properties,  they  cause  likewise  different  manifes- 
tations of  their  activity  in  the  pleura. 

With  some  insignificant  exceptions,  bacteriology  has  classified  puru- 
lent plem'isies  into  at  least  four  distinct  varieties  :  1st,  those  due  to  ])neu- 
mococci  (Diplococcus  pneumonicus,  Frankel  and  Weichselbaura) ;  2d, 
to  the  Streptococcus  pyogenes;  3d,  those  due  to  saprogenic  organisms; 
4th,  those  due  to  Koch's  bacillus.^ 

The  following  figures  indicate  the  relative  frequency  of  these  four 
great  species  :  Pneumococcus  pleurisy  (usually  metapneumonic  pleurisy), 
32  in   109  cases,  or  29.5  per  cent. ;  streptococcus  pleurisy,  51   in   109 

1  Vide  Netter,  Tranmct.  Soc.  Med.  des  Hopitaux,  May  16,  1890  ;  La  Semaine  medicale, 
May,  21,  1890. 
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cases,  or  46.8  ])er  cent. ;  saprogenic  or  putrid  pleurisy,  15  iu  109 
cases,  or  13.7  per  cent. ;  tui>er(;ular  pleurisy,  12  in  109  cases,  or  11 
per  cent.  Netter  estimates  that  over  two-thirds  of  all  empyaemas  are 
due  to  infection  with  pneumococci  and  the  strictly  pyogenic  micro- 
organisms. The  statistical  observations  of  Rosenbach,  Weichselbaum, 
Friinkel,  Renvers,  and  Koplik  confirm  the  preceding  studies. 

The  pleurisies  due  to  pneumococci  are  most  frequent  in  children, 
the  streptococci  species  in  the  adult.  In  children  Netter  observed 
that  53.6  per  cent,  of  the  cases  were  due  to  pneumococci,  and  17.8 
per  cent,  to  streptococci ;  in  adults  53  per  cent,  were  due  to  strepto- 
cocci, and  17.3  per  cent,  to  pneumococci. 

The  prognostic  as  well  as  operative  indications  furnished  by  the 
different  micro-organisms  are  important.  The  pneumococcus  is  a  com- 
paratively benign  organism,  and  has  no  progressively  destructive  or 
pyogenic  tendencies.  Consequently,  the  erapysemas  with  which  it  is 
associated  are  the  most  amenable  to  treatment.  The  metapneumonic 
pleurisies  are  almost  invariably  due  to  pneumococci.  8o  are  the 
empysemas  of  childhood.  In  these  cases,  aspiration  is  sufficient,  or,  in 
the  event  of  failure  by  this  means,  antiseptic  pleurotomy  will  almost 
invariably  be  followed  by  prom})t  recovery. 

The  empysemas  that  are  associated  with  the  streptococci  and  staphy- 
lococci have  a  progressively  destructive  tendency.  They  are  never 
spontaneously  absorbed,  and  always  require  free  pleural  incision  and 
drainage,  with  careful  antiseptic  precautions.  These  agents  frequently 
contaminate  primary  pneumococcal  and  tubercular  pleurisies,  and  add 
to  them  their  progressively  destructive  tendency.  They  are  the  chief 
mischief-makers  in  the  acute  purulent  pleurisies  wiiich  complicate 
scarlet  fever  and  the  other  exanthemata,  osteomyelitis,  pyaemia,  etc. 
In  saprogenic  or  putrid  pleurisies  the  aseptic  pleurotomy  with  evacua- 
tion is  by  itself  insufficient,  and  antiseptic  irrigations  are  mandatory. 

The  positive  diagnosis  of  the  species  of  pleurisy  is  made  by  bacteri- 
ological examination.  It  requires  no  more  than  three  days  at  furthest 
for  the  examination  of  the  non-tubercular  varieties.  It  may  be  delayed 
much  longer  in  the  tub(>rcular  varieties  when  the  simple  morjihological 
examination  does  not  reveal  the  j)resenee  of  Koch's  bacillus,  which  is, 
as  a  rule,  recognizable  <inly  in  1  out  of  4  cases,  according  to  Xetter's 
and  Fninkel's  experience.  The  very  fact,  however,  that  in  a  purulent 
exudation  microscopical  examination  reveals  the  absence  of  micro- 
organisms is  tlu^  bi>sl  jirlinn-fade  evidence  of  its  tuberculous  character. 
If  an  absolute  diagnosis  is  required,  however,  tlu'u,  in  the  absence  of 
the  bacillus,  the  inoculation  test  practised  on  guinea-pigs  is  the  only 
positive  wav   of  dcinoiistrating  the  tubercular  nature  of  the  exudate. 

In  view,  however,  of  the  difficulty  at  times  of  obtaining  a  bacteri- 
ological examination,  the  gross  appearance  of  the  pus,  coupled  with  the 
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j>rc'vi(»iis  history  and  dtlicr  aiitcccdciits,  will  usually  permit  the  attend- 
ant to  conic  to  an  a|»|)i()ximate  conclasion  as  to  the  exact  nature  of  the 
exudate.      We  may  thus  distin<i;uish,  with  (rci'main  See — 

1st.  A  (ihrino-purulent  exudation.  This  liijuid  has  a  lar^e  quan- 
tity ol  lihrin  in  su>|)cnsi((n,  in  the  shape  ol"  either  floceuli  or  pseudo- 
nicndn'anes.  It  has  a  slij^htly  i^reenish  tinge,  and  is  more  j)uruloid  or 
puril'orm  than  strictly  purulent.  This  exudate  characterizes  the  true 
metapneiunonie  pleurisies  and  the  infantile  pleurisies.  It  is  associated 
mainly  with  the  pneumococcus.  It  will  become  thicker  (uKjre  puru- 
lent) if  staphylococci  and  streptococci  develop  in  it. 

2d.  A  sero-purulent  exudate.  This  is  the  pus  that  is  found  in  the 
em])yioma  of  the  intcetions  diseases  or  in  consequence  orcontamination 
of  an  originally  strictly  serous  effusion  with  a  septic  or  unclean  instru- 
ment. It  may  be  faintly  turbid  or  of  a  greenish  creamy  color;  it  may 
also  be  chocolate-colored  when  there  is  a  <rrcat  admixture  of  red  cor- 
puscles.  This  kind  of  pus  is  always  associated  with  the  strictly  pyogenic 
micro-organisms  already  mentioned. 

3d.  The  putrid  and  gangrenous  varieties  are  recognized  easily 
enough  by  their  odor  and  appearance. 

4th.  The  tubercular  pus  is  not  always  so  easy  to  identify,  especially 
Avhen  the  ])yogenie  micro-organisms  are  mixed  with  the  tubercle  bacil- 
lus in  the  pathogeny.  In  the  uinuixed  varieties  the  pus  has  precisely 
the  same  sanious,  watery  appearance  that  characterizes  the  exudate  in 
ordinary  cold  abscesses. 

While  the  nature  of  this  contribution  and  the  limitations  of  space 
will  not  permit  us  to  enter  into  a  discussion  of  the  mode  of  entrance  of 
these  micro-organisms  into  the  jileura,  it  follows  from  the  anatomy  of 
this  serosa  that,  except  in  penetrating  wounds,  its  infection  must  always 
be  secondary  to  other  pre-existing  microbic  contaminations,  whether 
these  be  localized  in  the  lungs  or  other  tissues,  or  in  the  blood.  At  any 
rate,  the  important  practical  question  presented  for  consideration  is  how 
to  recognize  the  presence  of  pus  in  the  chest,  in  order  that  we  may  deal 
with  it  in  accordance  to  the  etiological  and  clinical  indications.  In  the 
majority  of  the  cases  the  symptoms  and  physical  signs  do  not  differ 
materially  from  those  of  fibro-serous  pleurisies.  Sometimes,  however, 
they  do,  and  this  is  according  to  whether  they  are  acute  purulent  or 
chronic  purulent  pleurisies.  In  acute  purulent  pleurisy  the  disease 
commences  in  the  same  way  as  the  ordinary  acute  fibro-serous  pleurisy. 
Indeed,  the  first  effusion  is  ordinarily  serous  in  ajipearance,  and  after- 
ward becomes  purulent.  A  marked  characteristic  is  that  in  acute 
purulent  pleurisy  the  fever  persists  in  spite  of  treatment ;  the  effusion 
increases,  sometimes  less  rapidly  than  in  the  sei'ous  variety,  but  in  a 
continuous  manner.  If  exploration  with  a  hypodermic  needle  is  per- 
formed about  the  eighth  or  tenth  day,  we  notice  that  the  fluid  is  opales- 
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cent  and  contains  a  large  quantity  of  pus.  If  the  fluid  is  aspirated, 
it  is  subsequently  reproduced,  and  as  the  pus  forms  the  fever  continues  ; 
the  skin  is  hot  and  dry,  the  appetite  impaired,  and  sweats  appear  dur- 
ing the  night.  In  examining  carefully  the  thoracic  walls  we  find 
oedema  of  the  affected  side.  Later  on  there  will  be  oedema  of  the  lower 
extremities. 

Chronic  purulent  pleurisy  is  marked  by  symptoms  somewhat  dif- 
ferent. It  commences  in  a  similar  manner  to  acute  pleurisy,  with 
fever,  but  in  a  few  days  the  fever  disappears.  In  the  evening  there 
may  be  some  febrile  action  m  ith  slight  chills.  It  is  remarkable  that 
frequently  vast  collections  of  purulent  fluid  do  not  give  rise  to 
chills.  The  fluid  augments  progressively,  sometimes  slowly  ;  often  it 
appears  stationary  for  a  long  time.  This  condition  continues  sometimes 
for  months.  The  patient  is  pale  and  feeble.  Increasing  dyspnoea 
interferes  with  locomotion.  Anorexia  is  complete.  Anaemia  is  most 
marked.  Qildema  of  the  chest-walls,  followed  by  diarrhoea  and  general 
anasarca,  with  or  without  albumin  in  the  urine,  appears.  If  Xature 
does  not  open  an  orifice  through  the  parietes  of  the  chest  or  through 
the  bronchi  for  the  discharge,  the  patients  finally  succumb  in  the  last 
degree  of  wasting,  witli  profuse  sweats  and  foetid  colliquative  diarrhoea. 

Bacelli's  sign — the  non-transmission  to  the  ear  of  the  whispered 
voice  through  the  ciiest-walls  (aphonic  pectoriloquy) — is  prol>ably  one 
of  the  most  important  physical  signs  of  purulent  transformation.  This 
sign  is,  of  course,  only  added  to  all  the  other  signs  of  fluid  effusion 
which  are  furnished  In-  physical  exploration,  and  which  are  referred  to 
in  the  section  on  Sero-fibrinous  Pleurisy. 

But  the  positive  diagnosis  always  rests  on  demonstrating  the  pres- 
ence of  pus  by  exploratory  puncture  with  an  ordinary  hypodermic 
needle.  Frequently,  however,  the  hypodermic  needle  is  too  small  for 
the  purpose,  especially  in  dealing  with  the  thicker  exudates,  like  those 
which  are  found  in  the  metapneumonic  empyaemas,  and  the  larger 
needle  of  an  exjdoring  syringe  is  re(iuired. 

In  ex{)loring  the  chest  for  diagnostic  or  theraju'utic  purposes  it 
should  be  borne  in  mind  that  the  nee<lle  should  be  inserted  in  a  direc- 
tion corresponding  to  the  centre  of  the  intercostal  sjiaee,  conse(|nently 
in  ail  oblique  direction  from  below  upward.  It'  no  coiitraiudieatious 
present  themselves,  the  exjiloratorv  ]MHieture  should  be  ukuU'  at  a  j)lace 
where,  later,  the  radical  operation  will  be  perfornuHl,  if  this  should  be 
finallv  re(|uired.  If  the  needle  is  made  aseptic  by  the  precautions  given 
in  the  section  on  Thoracentesis,  no  harm  will  result  from  not  merely 
one  but  manv  explorations,  even  should  the  lung  or  liver  be  jMinetuiwl. 

Presuminu-  that  the  diagnosis  of  eiiipyieiua  has  been  made,  the  tlin^ 
leading  therapeutic  indications  to  be  met  are — 1st,  to  evacuate  tlu>  pus 
already  formetl  ;  2d,  to  prevent  the  repnuluction  of  another  acvumula- 
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tion  ;  3(1,  to  restore  as  (|iiiekly  mikI  eoiiiplelely  as  possible  the  normal 
condition  (anatomical  as  well  as  |)liy.siological)  of"  the  respiratory 
a])i)aratns. 

As  a  rnle,  the  lirst  of  these  indieations  reqnircs  snrcjieal  interven- 
tion. Spontaneons  absorption,  it  is  true,  may  he  pnuhu-ed  under  cer- 
tain eireumstanees  :  it  is  not  even  rare  in  the  metapneumonic  pleurisies, 
when  the  inHammation  is  due  exchisively  to  pneumocoeci.  But  when- 
ever other  jn'ogenic  micro-organisms  (streptococci,  staphylococci,  and 
tubercle  bacilli)  jiartieipate  in  the  {)athogenesis,  it  is  inipossil)le  for 
spontaneous  resorption  to  take  [)lace,  owing  to  the  resistant  vitality  of 
these  pyogenic  agents.  It  is  mainly  owing  to  the  complicating  pres- 
ence of  the  latter  that  empyaMnd  owes  its  progressive  character;  and  it 
is,  as  a  rule,  intlispensable  to  interfere  by  operation. 

As  previously  stated,  internal  medication  is  totally  powerless  in  the 
presence  of  emjn-rematous  accumulations,  experience  having  demon- 
strated more  than  conclusively  that  all  the  reputed  sorbefacients  or 
resorbents  are  absolutely  worthless  for  the  purpose.  The  spontaneous 
cystic  encapsulation  of  the  |)us,  which  at  times  renders  its  presence 
less  dangerous,  is  a  rare  event,  and,  on  the  other  hand,  tlie  spontaneous 
evacuation  of  the  pus  may  be  followed  by  the  most  serious  consequences, 
no  matter  by  what  route  effected.  Therefore,  all  thoracic  pus-accumu- 
lations demand  evacuation  by  surgical  means. 

The  second  indication — i.  e.  to  prevent  the  reaccumulation  of  the 
pus — can  only  be  met  by  operative  j)rocedure,  which  will  ])ermit  the 
constant  and  thorough  discharge  or  drainage  of  every  particle  of  the 
old  and  new  pus-formations. 

The  third  indication,  which  calls  for  a  restitutio  in  integrum  of  the 
anatomical  and  physiological  conditions,  remains  still  a  desideratum 
in  many  cases.  This  is  particularly  the  case  with  patients  in  whom 
the  lung  suifers  from  irreparable  lesion  coincidently  with  the  em- 
pyrema  (as  in  tubercular  cases),  in  cases  of  complicated  pyo-pneumo- 
thorax,  and  even  in  the  simple  chronic  cases  in  adults  in  which  the 
lung  has  been  permanently  bound  down  by  inelastic  adhesions.  In 
all  these  cases  the  cure,  if  possible,  must  remain  only  partial,  even 
after  the  most  extensive  operations.  It  is  therefore  important  to  estab- 
lish, approximately,  in  advance  and  in  each  case,  the  limits  of  success 
that  may  be  attained  by  therapeutic  interference,  and  to  weigh  care- 
fully the  risks  to  be  incurred  on  the  one  hand  and  the  results  that  may 
be  expected  on  the  other  before  undertaking  any  definite  procedure. 
When  this  sort  of  prognostic  calculation  leaves  a  balance  unfavorable 
to  the  patient,  it  is  preferable  to  abstain  from  inflicting  unneceissary  and 
even  dangerous  traumatisms  of  doubtful  utility,  and  to  limit  our  assist- 
ance to  palliative  treatment. 

On  the  other  hand,  in  the  simple  and  recent   cases  we  should  be 
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prompt  and  energetic  in  our  interference,  for  in  these  cases  operative 
treatment  is  rewarded  by  the  most  liappy  and  perfect  results.  Here, 
nevertheless,  a  certain  conservatism  is  judicious.  We  should  begin 
always  by  the  less  mutilating  procedures,  reserving  the  major  opera- 
tions for  the  more  rebellious  cases,  in  which  all  other  considerations  are 
subordinated  to  the  final  saving  of  the  patient. 

Passing  now  from  the  general  to  the  concrete,  let  us  consider  the 
various  procedures  that  the  advanced  technicpie  of  modern  surgery 
places  at  our  command  to  meet  the  aforesaid  tliree  indications. 

These  measures  resolve  themselves  into — 1,  simple  thoracentesis  with 
aspiration ;  2,  aspiration  with  antiseptic  irrigation ;  3,  continuous  or 
permanent  drainage  into  a  vacuum,  or  syphon  drainage;  4,  perrigation 
by  through-and-through  drainage;  5,  radical  operation  (antiseptic 
pleurotomy),  with  or  without  costal  resection  ;  6,  multijile  rib-resection  ; 
7,  osteothoracoplasty,  with  or  without  pleurectomy  (Schede). 

1.  Simple  Thoracentesis  with  Aspiration,  as  practised  for  the  removal 
of  non-pleuritic  effusions  {vide  Thoracentesis),  is  a  procedure  that  is 
applicable  only  to  those  cases  of  empysema  which  are  exclusively  due 
to  pneumococci ;  in  other  words,  to  the  enipyaMnas  of  children.  In 
these  cases  the  purulent  collection  has  a  natural  tendency  to  recover}-, 
either  by  spontaneous  absorption  or  by  evacuation.  Even  in  these 
cases,  however,  aspiration  frefpieutly  fails,  and  resort  must  be  had  to 
the  more  radical  operation.  Still,  the  frequency  with  which  aspiration 
is  followed  by  recovery  in  the  infantile  cases  justifies  its  continued  use 
in  psediatric  practice.  It  should  be  remembered,  however,  that  if  the 
first  aspiration  is  followed  by  reaccumulatiou  we  shouhl  immediately 
resort  to  antiseptic  pleurotomy,  and  not  follow  the  teaching  of  the  older 
authors,  who  insisted  upon  repeated  tappings.  Antiseptic  pleurotomy 
in  the  pneumococcal  empysema  of  children  is  not  only  an  easy  opera- 
tion, but  one  almost  invariably  followed  by  success.  In  fact,  the 
inherent  tendency  to  recovery  in  the  purulent  pleurisies  of  children, 
owing  to  the  flexibility  of  young  ribs,  is  so  great  that  evacuation,  by  no 
matter  what  means,  is  almost  always  followed  by  recovery. 

2.  Simple  Aspiration,  followed  by  the  Injection  of  A)itisept/c  SolutionSy 
has  given  some  good  results,  but  exceptionally  only,  and  always  in 
cases  in  which  the  natural  tendency  to  recovery  is  great,  as  in  children. 
Parker,  and  more  lately  Baelz,  Kushimura,  Fernet,  and  others,  have 
reported  favorable  results  with  various  solutions,  such  as  those  of 
(luininc,  salicylic,  boric,  and  carlxilic  acid,  weak  sublimate  solution, 
chloral,  cliloritli'  of  zinc,  najihtliol  and  cr(H)lin,  etc.  None  of  these  agents 
should  be  allowed  to  remain  in  tlu>  ]ilcural  cavity,  for  fear  of  toxic 
])henoincna,  \\  (>  do  not  linger  over  this  ]>ractice,  for  it  is  not  only 
dangerous,  but  almost  invariably  disappointing  wlu'u  i'onij)ared  to  the 
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other  iiictluxls  tu   be  d (.'scribed.      It  i.s  u  mctliud   tli.it  lia<  mure  ol"  lii  — 
torioal  than  practical   interest. 

3.  Constant  Drainage  bi/  Si/phon  Action,  with  or  without  Antiseptic 
Irrigation,  has  as  its  main  (jbject  the  secnrinj^  of"  constant  drainage  of 
the  pnrnlent  prodncts  withont  incnrring  the  risk  of  air-contaniinati(Mi. 
At  one  time  this  mode  of  treatment  was  qnite  popuUir  in  France,  when, 
owing  to  the  introdnction  of  Potain's  syphon,  the  method  was  easily 
carried  out.  Lately  there  has  been  a  revival  of  this  practice  in  Ger- 
manv,  where,  under  the  name  of  Biilan's  n)ethod,  it  has  found  exten- 
sive application.  While,  a  priori,  syphon  drainage  would  appear  to  be 
an  ideal  practice,  experience  teaches  that  it  is  often  most  disappointing 
and  fallacious.  Immermann  of  Bale,  who  is  one  of  the  most  dis- 
tinguished advocates  of  this  practice,  admitted  at  the  Ninth  German 
Congress  for  Internal  Medicine  (April  15,  1890)  that  "this  method 
gives  good  results  only  in  recent  empysemas  in  which  the  pus  is  not  too 
thick,  notably  in  double  empya^mas,  in  which  we  should  avoid  the  for- 
mation of  a  bilateral  thoracic  fistula.  In  the  metapneumonic  pleu- 
risies, in  which  the  pus  is  very  thick  (and  loaded  with  flocculi)  and 
there  are  many  adhesions,  evacuation  of  the  pleural  contents  by  this 
method  is  frequently  not  only  quite  difficult,  but  impossible.  As  to 
the  empyemas  in  which  there  is  a  large  excess  of  pus,  the  danger  of 
sei)tic  absorption  is  too  great  to  permit  of  slow  evacuation,  and  the 
radical  operation  (pleurotomy)  must  be  performed. 

We  mav  say,  therefore,  in  a  general  way,  that  the  syphon  method 
may  be  adopted  only  in  recent  cases  in  which  the  expansile  power  of 
the  lungs  is  not  lost,  and  in  which  a  preliminary  aspiration  reveals  the 
])resence  of  a  thin,  liquid,  inodorous  pus,  free  from  large  flocculi  or 
fibrinous  masses ;  it  should  be  reserved  exclusively  for  adults  or  older 
children  who  can  receive  the  constant  attention  of  an  intelligent  nurse. 

Of  the  various  apjiaratuses  that  have  been  designed  upon  the  syphon 
principle,  the  Potain  and  Biilan  contrivances  are  the  best  known,  and 
deserv^e  special  mention  : 

"  Potain's  ingenious  instrument,  based  upon  the  syphon  principle, 
enables  us  alternately  to  empty  the  pleural  cavity  into  a  basin  of  water 
and,  by  reversing  the  instrument,  to  inject  the  sterilized  or  antiseptic 
solution  (sterilized  salt  water  preferably,  1  drachm  to  the  pint)  into  the 
pleural  cavity,  thus  washing  out,  as  often  as  necessary  and  with  ease,  the 
purulent  collection  and  cleansing  the  cavity.'  Potain's  syphon  is  com- 
posed of  an  india-rubber  tube  30  centimetres  in  length,  to  be  introduced 
and  remain  in  the  pleural  cavity.  This  tube  is  introduced  through  the 
canula,  after  the  withdrawal  of  the  trocar,  to  the  depth  of  at  least  20 
centimetres,  in  order  that  its  extremity  should  reach  the  posterior  wall, 

'  We  shall  subsequently  refer  extensively  to  the  contraindications  of  irrigation  in 
the  pleura  when  dealing  with  Pleurotomy. 
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the  tube  having  been  previously  filled  with  antiseptic  solution.  The 
outer  extremity  is  put  into  a  ba>in  containing  water.  The  part  of  the 
tube  at  the  outside  (jf  the  orifice  is  closed  by  a  serrejine,  or  clamp,  just 
bevond  the  shield,  as  is  also  the  extremity  in  the  water.  Another  tube 
is  connected  with  the  chest  portion.  This  can  l>e  used  for  introducing 
warm  sterilized  salt  water  (1  drachm  to  the  pint)  preferably,  or  other 
mild  antiseptic  solutions,  to  wash  the  pleura.  The  syphon  of  Potain  has 
very  decided  advantages  over  the  metallic  or  hard-rubber  drainage-tubes. 
It  prevents  the  introduction  of  air,  and  enables  us  completely  to  empty 
the  cavity  (in  the  proper  cases)  as  frequently  as  is  necessary,  without 
pain,  without  change  of  position  or  fatigue  to  the  patient ;  and  this 
prevents  attacks  of  coughing.  All  this  is  done  slowly,  and  the  flow 
can  be  arrested  at  any  moment  by  means  of  the  clamps.  "When 
repeated  washings  an;  required  the  patient  himself  can  perform  them 
with  ease."' 

The  so-called  Biilau  method  is  based  on  the  same  principle  that 
guided  the  construction  of  the  syphons  and  subaqueous  drains  of  Play- 
fair,  Pugge,  Goodhart,  and  F.  H.  Williams  of  Boston,  and  is  practised 
as  follows:  "A  thick  trocar  is  thrust  in  between  the  ribs,  and  the 
moment  it  is  opened  a  disinfected  drainiug-tube,  which  exactly  fits  in 
the  canula,  is  passed  into  the  pleural  cavity  as  far  as  possible,  and 
closed  by  a  clamp.  The  canula  is  then  carefully  extracted,  and  a 
second  clamp  applied  to  the  tube  between  it  and  the  thorax,  wlien  the 
first  clamp  is  removed  and  the  canula  slipped  off.  The  rubber  tube, 
which  should  be  a  metre  and  a  half  long,  is  now  attached  to  a  glass 
tube  which  passes  through  a  rubber  cork  almost  to  the  bottom  of  a 
bottle  partly  filled  with  some  antiseptic  solution.  The  bottle  should 
also  have  a  mouth-piece,  through  which  any  necessary  suction  may  be 
made  should  the  drainiug-tube  become  clogged  up  in  any  part  of  its 
course.  The  patients  are  soon  able  to  go  about  carrying  their  bottle 
with  them."  2 

In  order  to  hold  the  drainage-tubing  in  the  chest  and  prevent  it  from 
slipping,  a  perfect  antiseptic  dressing  consisting  of  iodoform  gauze  and 
bichloride  absorbent  cotton  shoidd  be  carefully  packed  around  the  tube, 
which  should  be  held  in  position  by  being  drawn,  as  L.  Powell  of 
Toronto  has  suggested,^  through  a  small  hole  punched  in  a  piece  of 
strong  rubber  bandage,  which  is  fastened  around  the  chest  over  the 
dressing. 

At  the  Ninth  Congress  of  German  Physicians  (April,  1890),  already 
referred  to,  Immermann  reported  that  in  a  collection  of  57  cases  treated 

^  F.  Donaldson,  repper's  Si/ftfrn  of  Medicine. 

''  Ininierinann,  AiimutI  of  the  Univcrsdl  Med.  Sciences,  vol.  iii.   ISSS. 

3  T7(/.-  r!>id. 
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by  Biilaii's  nictliod  in  iraiiihurti;,  Gi'iitz,  and   Basic,  49  cases,  or  80  per 
cent.,  were  (liiH.'ctly  cured  hy  it.^ 

The  luctliods  thus  Car  described,  wliilc  attempting  the  coinplcrc 
cvacnatioM  of  tlic  pleural  contents,  aim  also  at  the  excliisi(jn  of"  the 
atmos[)hcre,  and  for  this  reason  must  be  classed  together  under  the 
designation  of  the  closed  methods. 

4.  Perrlf/dtion  by  Throi(f//i-(iad-ihrouf/h  Drainar/e.  The  attempts 
at  open  drainage,  as  originally  ])ractised  by  Chassaignac,  Kidd, 
Banks,  and  lately  Michael,  aim  at  the  continuous  evacuation  of 
the  pus  by  means  of  single  or  double  openings  in  the  chest  at 
different  or  opposite  points,  selected  with  the  view  of  securing  the 
advantage  of  gravity,  etc.  This  method — which  is  also  known  as 
perrlgation,  when  the  tubes  are  situated  at  opposite  points,  so  as  to 
allow  injections  of  antiseptic  fluids  to  irrigate  the  whole  pleural  space — 
has  become  almost  obsolete  in  the  practice  of  the  day.  The  principles 
of  antiseptic  and  aseptic  surgery  have  been  better  understood,  and 
experience  has  amply  confirmed  the  fact  that  under  the  segis  of  lister- 
ism  the  old  Hippocratic  operation  of  pleurotomy  by  free  incision  into 
the  pleura  was,  after  all,  the  only  certain  and  secure  way  of  evacuating 
the  pleural  cavity  of  all  pus  and  necrotic  debris. 

5.  Antiseptic  Pleurotomy  is,  in  fact,  the  most  rational  way  of  dealing 
with  all  kinds  of  purulent  accumulations  in  the  pleura.  By  giving 
a  ready  large  exit  to  all  purulent  accunudations  not  only  does  it  secure 
a  thorough  evacuation  of  the  pleura,  but  it  ensures  their  constant  out- 
flow as  well,  thus  most  effectually  ])reventing  their  accumulation. 
While  the  danger  of  septic  infection  very  justly  deterred  the  older 
operators  from  resorting  to  it  as  the  initial  operation  in  empysema,  the 
remarkably  favorable  statistics  that  have  accumulated  since  the  intro- 
duction of  listerism  have  demonstrated  that  by  the  addition  of 
antisepsis  and  asepsis  this  once  formidable  operation  has  now  become 
the  safest  and  speediest  way  to  restore  the  health  of  an  empyse- 
matous  patient.  With  Senn  ^  we  believe  that  it  is  a  good  plan  in 
every  case  to  combine  aspiration  with  exploration,  for  purposes  of 
improving  the  conditions  for  a  radical  operation.  By  aspiration  we 
demonstrate  the  presence  and  kind  of  pus  in  the  pleural  cavity,  and  by 
removing  the  fluid  completely  or  in  part  we  aid  the  expansion  of  the 
lung,  which,  by  the  time  the  radical  operation  is  performed,  will  prob- 
ably have  become  adherent  lower  down.  Aspiration  is  to  be  followed 
in  the  course  of  two  or  three  days  by  a  radical  operation.  The  opera- 
tion for  empysema  must  always  be  done  with  the  strictest  antiseptic  pre- 
cautions, as  any  mistake  or  negligence  in  this  regard  is  exceedingly 

^  Vide  also  "  A  Plea  for  Syphon  Drainage,"  by  G.  Biilan,  Zeitschrift  fiir  klmische 
Medizin,  Dec,  1890. 

^  Principles  of  Surc/ery,  1890,  p.  283. 
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liable  to  be  followed  by  infection  with  putrefactive  bacteria — an  occur- 
rence which  wfjuld  greatly  increase  the  danger  from  sepsis. 

AVe  have  already  given  some  hints  as  to  the  antiseptic  details  to 
be  adopted  in  the  performance  of  simple  thoracentesis ;  it  is  now  still 
more  important  to  follow  these  details  here.  The  preparation  of  the 
patient's  skin  and  the  sterilization  of  the  instruments  and  dressings 
require  special  attention.  We  have  been  in  the  habit  of  sterilizing  our 
material  with  the  aid  of  an  Arnold  steam  sterilizer,  and  sul)jecting 
both  instruments  and  dressings  to  a  moist  temperature  of  212°  F.  for 
over  half  an  hour.  Only  newly-sterilized  sponges  that  have  not  been 
previously  used  or  mops  of  sterilized  gauze  are  used  for  wiping  the 
surface.  The  skin  is  best  prepared  by  thoroughly  washing  the  affected 
side  with  warm  water  and  German  green  soap,  then  ether  or  alcohol 
are  used  to  remove  the  fatty  matter,  and  finally  a  hot  sterilized  towel, 
dipped  in  1  :  1000  sublimate,  is  laid  over  the  seat  of  operation.  The 
hands  and  nails  of  the  operator  should  be  scrupulously  cleaned  and 
brushed  by  Fiirbinger's  method  or  in  the  manner  recommended  for 
the  patient's  surface.  The  instruments — bistouries  and  scalpels,  dis- 
secting and  artery  forceps,  retractors,  periostome,  sequestrum  forceps, 
bone-gouge  forceps.  Listen's  bone  nippers,  drainage-tubes,  etc. — 
should  be  dipped  in  a  porcelain  pan  containing  5  per  cent,  carbolic- 
acid  solution. 

The  question  of  anaesthesia  now  follows.  In  children  it  is  almost 
impossible  to  operate  without  a  general  anaesthetic.  In  adults  a  general 
anaesthetic  (chloroform  or  ether)  is  always  indicated  unless  the  condition 
of  the  patient  is  such  as  to  contraiudicate  its  administration.  When- 
ever the  patient  is  much  exhausted  it  is  preferable  to  resort  solely  to 
local  anaesthesia  by  injecting  a  4  per  cent,  or  5  per  cent,  solution 
(aqueous)  of  hydrochlorate  of  cocaine  subcutaneously  along  the  pro- 
posed line  of  incision. 

Shall  the  incision  be  made  simply  between  the  ribs,  or  shall  the 
pleurotomy  be  preceded  by  a  jiartial  costectomy? 

In  children  simple  incision  without  resection  is,  as  a  rule,  sufficient. 
In  adults  the  removal  of  a  piece  of  rib  must  be  recommcnileil  in 
all  chronic  cases  (a)  in  which  the  lung  is  bound  down  by  adhesion  and 
cannot  be  expected  to  expand  readily  ;  (b)  in  which  thoracic  deformity 
has  caused  an  excessive  a]>proximation  of  the  ribs,  with  a  narrowing 
of  the  interspace;  (c)  in  cases  in  which  the  preliminary  aspiration 
reveals  putrid  or  offensive  pus. 

The  positive  excision  of  a  rib  has  for  its  object  the  securing  of  a 
large  orifice  that  will  not  contract  too  readily,  especially  when  the  sink- 
ing of  the  chest  wall  takes  place  after  the  drainage  of  the  aa-umulation. 
As  in  the  metajmeumonic  em]iya?nias  healing  takes  place  ]mim]itly  as  a 
rule,  it  is  preferable  in  such  cases  not  to  resort  to  this  practict^.      In 
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almost  all  the  otlicr  varieties  oi"  [)leiirisy,  owing  to  the  lact  that  they 
are  usually  due  to  the  more  resisting  pyogonio  cocci,  it  is  best  to  resect 
the  ril).  In  the  primary  tubercular  variety,  or  that  due  to  the  opening 
of  tubercular  cavity  in  the  pleura,  it  is  best  to  abstain  from  interven- 
tion if  the  patient  is  weak,  t)r  to  operate  by  the  still  more  radical  pro- 
cedtu-e  to  l)e  described  later  if  the  favorable  condition  of  the  patient 
justifies   it. 

The  site  of  the  incision  is  a  question  of  iMij)ortance,  In  empysema^ 
even  more  than  in  simple  pleurisy,  the  point  of  election  has  been  the 
subject  of  great  controversy. 

In  cases  in  which  the  pus  has  already  perforated  the  thoracic  wall 
and  presents  itself  as  a  subcutaneous  abscess  (empi/cema  necessitatis),  it 
is  simply  necessary  to  open  the  collection  at  the  most  prominent  or 
bulging  point  by  a  horizontal  incision  parallel  to  the  ribs.  In  the 
absence  of  this  indication  the  rule  laid  down  by  Godlee  is  the 
safest.  As  the  retraction  of  the  diaphragm  is  more  rapid  than  the 
retraction  of  the  lung,  the  opening  in  the  thorax  should  be,  as  he 
teaches,  as  high  as  the  centre  of  the  eifusion.  This  usually  corresponds 
to  the  centre  of  the  sixth  rib  on  the  right  side,  and  over  the  seventh 
on_the  left,  at  a  point  halfway  between  the  nipple  and  the  axillary  line. 
The  incision  must  be  about  four  inches  in  length,  and  extend  down  to 
the  bone.  Walther  has  recently,  as  the  result  of  a  series  of  anatom- 
ical studies,  recommended  the  tenth  rib  posteriorly  about  a  hand's 
breadth  from  the  spine.  A\  hile  this  may  be  the  most  favorable  point 
for  drainage,  it  is  not  to  be  recommended,  because  of  the  rise  of  the 
diaphragm  subsequent  to  the  operation,  which  must  ascend  beyond 
the  level  of  the  aperture  and  occlude  the  opening. 

We  should  furthermore  remember,  as  Guerin  first  taught,  that  the 
pleural  cavity  does  not  empty  itself  like  a  barrel,  following  the  laws 
of  gravity,  but,  obeying  the  expansive  force  of  the  lung  and  the  crowd- 
ing of  the  diaphragm,  it  causes  the  liquid  to  escape  in  the  direction 
of  the  least  resistance,  and  therefore  toward  any  opening  wherever 
situated. 

After  reaching  the  rib,  the  soft  parts  together  with  the  periosteum 
are  reflected  from  the  bone  with  an  elevator ;  the  rib  is  then  denuded 
of  its  periosteum  posteriorly.  If  a  piece  of  aseptic  gauze  is  thrust 
between  the  bone  and  the  soft  parts,  the  detachment  of  the  latter  can 
be  effected  with  the  least  difficulty  and  traumatism  by  using  the 
gauze  as  a  retractor.  About  one  and  a  half  inches  of  rib  are  now 
removed  with  two  cuts  of  the  bone-nippers  or  Denison's  rib-cutter, 
M'hich  is  an  excellent  instrument  for  the  purpose.' 

After  the  removal  of  the  bone  all  haemorrhag-e  is  checked.     "  If 

^  Trephining  a  disk  of  bone  of  a  rib  (Langenbeck,  Stone)  is  a  method  still  fre- 
quently resorted  to,  but  is  far  less  satisfactory  than  the  resection  of  the  rib. 
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the  pleura  feel  tense,  and  bulge  into  the  wound,  there  is  no  necessity 
of"  making  an  exphjratorv  puncture.  If  this  is  not  the  case,  as  a  mat- 
ter of  precaution  another  puncture  can  be  made  at  this  stage  of  the 
operation  to  satisfy  the  surgeon  of  the  presence  of  pus  underneath. 
The  incision  into  the  pleura  is  then  made  with  a  bistoury  in  the  centre 
of  the  periosteal  gutter  through  this  membrane  and  the  pleura  into  the 
cavity  of  the  chest.  This  incision  must  be  large  enough  to  allow  the 
insertion  of  a  drainage-tube  the  size  of  the  little  fingei'.  The  deep 
incision  of  the  soft  parts  can  be  readily  dilated  to  the  requisite  extent 
by  the  insertion  of  the  finger,  which  may  also  be  used  in  interrupting 
the  flow"  (Senn). 

If  a  simple  pleurotomy  is  performed,  the  incision  should  be  made  in 
the  very  centre  of  the  interspace,  following  a  direction  parallel  with  the 
ribs.  In  very  thin  chests  the  incision  may  be  made  with  one  plunge 
of  the  bistoury,  and  to  be  subsequently  enlarged  with  the  probe- 
pointed  knife;  but  this  is  not  safe  usually,  and  the  operation  should  be 
done  ]ireferably  in  two  stages — one  incision  (about  four  inches)  through 
the  thickness  of  the  skin  and  subcutaneous  tissues,  and  the  other 
involving  the  whole  thickness  of  the  muscular  wall  and  pleura. 

"  A  great  deal  of  information  is  gained,  as  soon  as  the  incision  into 
the  chest  has  been  made,  in  reference  to  the  expansibility  of  the  Imig. 
If  this  has  not  been  much  im];)aired,  the  pus  will  escape  with  much 
force,  especially  during  inspiration.  Rapid  evacuation  is  attended  with 
some  danger  from  over-distension  of  the  heart  and  vessels  in  the  lung, 
and  must  be  guarded  against  by  interrupting  the  flow  from  time  to 
time  by  inserting  the  index  finger  into  the  opening.  If  the  lung 
expand  promptly,  its  lower  margin  can  often  be  seen  through  the 
opening  toward  the  end  of  the  evacuation.  The  more  the  lung 
expands,  the  less  the  amount  of  air  rushing  through  the  opening  into 
the  chest.  In  order  to  prevent  syncope  upon  the  sudden  diminution 
of  intrathoracic  pressure  during  the  evacuation  of  the  pus,  I  have  been 
in  the  habit  of  administering,  before  the  anaesthetic  is  given,  -j-gir  ?!'''•" 
of  atropine  with  -J-  grain  of  morjihine,  hypodermically,  with  an  alcoholic 
stimulant  by  the  mouth  or  rectum. 

"  If,  as  is  often  the  case,  the  pleura  is  lined  with  thick.  ]iartially 
detached  membranes,  these  should  be  removetl  with  a  dull  t-urette,  as 
they  are  invariably  infected  with  pus-microbes,  and  their  presence  in 
the  pleural  cavity  would  prolong  the  infection  and  retard  recovery  " 
(Senn). 

Washing  out  the  pleurn  was  formerly  an  invariable  practice  after 
pleurotomy,  but  a  little  knowledge  of  the  etiological  comlitions,  as  W(>11 
as  the  result  of  unfortunate  experience,  has  taught  that  this  pnu'ti<'i^ 
has  its  strict  limitations.  In  all  cases  in  which  there  is  a  coneomitant 
bronchial  fistula  irriy;ation  is  necessarily  contraindicated.     In  all  cases 
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in  which  there  is  no  fbetor,  showiiii:;  the  aWseiiee  of  saprogenic  bacteria, 
it  is  likewise  contraindicated,  because  it  is  siipertiiious  if  antiseptic  pre- 
caution and  aseptic  dressings  are  used.  Furthermore,  since  Raynaud 
in  1875  called  attention  to  the  accidents  that  may  result  from  irrita- 
tion of  the  pleura  by  irrigation,  apart  from  the  toxic  and  fatal  phe- 
nomena that  have  frequently  followed  injection  with  the  more  powerful 
antiseptics  (sublimate,  carbolic  acid,  and  iodoform),  we  have  learned 
that  the  greatest  cir(nuusi)ection  is  necessary  in  the  practice.  The 
recent  statement  by  Bowditch  ^  that  he  ha.s  only  found  it  necessary  to 
wash  out  the  pleural  cavity  once  in  399  operations  upon  250  patients, 
and  that  he,  who  is  so  experienced  an  operator,  regards  it  a.s  a  serious 
and  dangerous  procedure,  is  in  itself  quite  suggestive.  If  we  add  to 
this  the  not  rare  occurrence  of  the  dangerous  phenomenon  known  as 
pleural  epilepsy  (Brouardel,  Vallin,  Boyer,  Lepiue,  Desplats,  Weil, 
DeCerneville),  which  sometimes  terminates  fatally,  and  may  end  in 
monoplegia  or  hemiplegia,  we  must  agree  that  there  is  some  justification 
for  conservatism  in  the  routine  practice  of  irrigation.  Nevertheless, 
in  the  putrid  or  foetid  types  of  empysema,  or  even  in  those  frequent 
cases  in  which  the  dull  curette  dislodges  large  pseudo- membranous 
masses,  washing  of  the  pleura  becomes  a  necessity.  Then  the  choice 
of  the  proper  antiseptics  becomes  a  matter  of  some  consequence.  In 
the  more  foetid  cases,  with  heavy,  grumous,  and  fibrinous  deposits,  it 
is  preferable  to  remove  a  little  more  rib  than  usual,  in  order  to  enlarge 
the  opening  and  to  wash  with  simple  distilled  or  boiled  and  filtered 
water  containing  about  1  tea-spoonful  of  common  salt  to  a  pint,  until 
the  water  returns  clear.  In  most  cases  of  this  character  wiping  the 
pleura  with  mops  of  plain  sterilizetl  gauze  is  not  superfluous  after  irri- 
gation. When  there  is  foetor,  the  use  of  Thiersch's  SQlutiQn  (2  parts 
salicylic  acid  and  12  parts  of  boric  acid  in  1000  of  sterilized  Mater), 
Labarraque's  solution  of  chlorinated  soda  (1  part  to  1 5  or  20  of  water), 
a  10  to  50  per  cent,  solution  of  peroxide  of  hydrogen  (Trommsdorf ),  a 
thymol  solution  (Ranke,  1  :  1000  or  1  :  500,  added  to  Thiersch's  solu- 
tion), or  the  acetate  of  alumina  (Burow),  in  1  to  5  per  cent,  solution, 
may  be  freely  used  without  danger  of  intoxication,  care  being  taken 
that  the  solution  be  always  employed  warm,  as  death  may  follow  from 
the  shock  of  cold  irrigation.  In  addition  to  this,  the  irrigation  should 
always  be  made  by  using  the  steady  stream  of  a  syphon  or  fountain 
syringe,  and  never  by  the  interrupted  flow  of  a  force-pump. 

After   the  pleural   contents  have    been    evacuated    drainage    is    in 

order.     For  this  purpose  a  i-esisting,  fenestrated,  soft-rubber  tube,  the 

size  of  the  little  finger,  should  be  used.     In  children  one  tube  is  often 

sufficient,  especially  if  folded  upon  itself  in  the  manner  suggested  by 

^  Annual  of  the  Universal  Med.  Sciences,  June  2, 1889. 
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Fig.  41. 


Cabot  ^  (Fig.  41).  If  the  case  is  a  recent  one,  and  there  are  great  ex- 
pansion and  mobility  of  the  hing,  it  is  only  necessarj-  for  the  tubes 
to  be  of  sufficient  length  to  project  a  short  dis- 
tance within  the  cavity  ;  long  tubes  in  these  cases 
irritate  unnecessarily.  If,  on  the  other  hand,  the 
lung  is  bound  down  by  adhesions,  and  does  not  ap- 
proach the  opening,  leaving  a  considerable  cavity, 
then  a  set  of  long  tubes  which  will  reach  the 
deepest  pockets  and  recesses  of  the  cavity  may  be 
used  with  advantage.      The  arrangement  of  the 

Cabot's  Folded  Drainage-  ^    .         •       ,  i  x     i    i        -r\    •       i  •      -r> 

tube  for  Empytema  in  tubcs  m  the  manner  suggested   by  JJujarcnn-iieau- 

chiidren.  metz  (eii  fiute  de  Pan)  is  probably  the  best,  though 

the  advantages  of  the  grouping  of  the  tubes  may  be  obtained  by  more 

simple  means,  and  the  shield  shown  in  the  cut  (Fig.  42)  dispensed  with. 

Fig.  42. 


Fig.  43. 


Arrangement  of  Drainage-tubes  en  flute  de  Pan  (Dujardin-Beaumetz). 
A  safety  pin  may  be  conveniently  substituted  for  the  shield. 

A  simple  long  safety  or  beaded  pin  will  do  as  well  if  it  is  made  to  trans- 
fix the  required  number  of  tubes;  if  a  beaded  pin  is  used,  the  pointed 

end  should  be  protected  with  a  rubber 
or  small  cork  tip.  By  the  use  of  the.se 
precautions  the  tube  will  be  prevented 
from  slipping  into  the  cavity,  and  thus 
giving  rise  to  an  ugly  accident. 

I^ater  on,  as  the  suppuratitui  is  re- 
duced to  a  minimum  and  the  opening 
contracts,  it  may  be  advantageous  to  u.-^e 
(esj^ecially  in  chronic  cases  with  atekvta- 
sic  and  bound-down  lungs)  the  valvu- 
lar drainage-tube  recently  rtx'onunendcd 
by  Dciiison  of  Denver  (.see  Fig.  Ao).- 
In  this  in.<trument  the  tube,  which  is 
made  of  S(U\  rubber,  is  closc<l  .  exter- 
nallv  by  a  movable,  very  delicate,  thin  platinum  valve,  whicli  can  be 
'  Keating's  Cycloinvdia  of  Diseases  of  Children,  1SS9.  '  Sanitarian,  Nov.,  1890. 


C.  Donison's   Soft-Rubber    Valvular 
Tube. 

Useful  in  later  stages  of  thoracic  fistula 
after  emjiyn'ma  when  there  is  dimin- 
ished suppunition  and  it  is  necessary  to 
help  the  compressed  lung  to  expand. 
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swiiiig  to  one  side  lor  the  |)iir|)()S('  oi"  iiijcctiii<^  tlic  cavity  or  clcan- 
in«r  the  tube.  "  This  valve  is  iiileiuled  tiioroii<i;hly  to  close  tlie  opcniDj^ 
auainst  the  entrance  of  air,  yet  he  so  Hexihle  tliat  the  incTcased  intra- 
tlioracic  pressure  (hie  to  eoni;h  or  l()icil)h'  resj)iration  will  force  out  the 
contained  air  or  ihiid.  The  resiih  is,  that  the  air  is  all  tiie  time  being 
])nnii)ed  into  the  atelectatic  hin<i;  throii^^h  tlu!  exaggerated  mechanism 
of  breathing.  It  is  intended  that  the  |)atient  of  his  own  motion  can, 
by  straining  to  increase  intrathoracit-  pressure,  force  tlu;  air  or  pus  ont 
of  the  tube,  but  by  no  effort  of  iiis  own  breathing  can  he  draw  air 
back  through  the  tube  into  the  j)leural  cavity.  In  this  way  the  first 
expansion  of  the  lung  may  be  hastened  and  the  cavity  obliterated. 
But  a  good  aseptic  occlusive  dressing,  such  as  the  one  here  recom- 
mended, when  well  applied  will  answer  with  ordinary  drainage-tubes 
all  the  purposes  of  this  tube." 

In  dressing  the  wound  the  following  method  is  usually  adopted  by 
the  author  :  First,  about  half  a  yard  of  iodoform  gauze  (10  per  cent.) 
is  loosely  packed  around  and  over  the  tubes.  Over  this  about  one  inch 
thickness  of  bichloride  gauze  (1  :  2000,  Laplace's  formula)  or  the  plain 
sterilized  gauze  is  made  to  cover  the  iodoform  layer  for  a  large  area 
over  the  wound,  and  over  this,  again,  a  heavy  ])ad  of  bichloride  or 
carbolated  cotton  (three  or  four  inches  thick)  is  applied  to  provide  for 
ecpial  pressure.  Finally,  the  whole  dressing  is  held  together  by  a 
breast-bandage,  supported  by  an  elastic,  loosely-woven  bandage  (man- 
ufactured by  ^Messrs.  Johnson  &  Johnson  and  Seabury  &  Johnson) 
which  is  excellently  adapted  for  this  class  of  ojierations. 

A  dressing  thus  applied  need  not  be  renewed  for  twenty-four  hours 
in  ordinary  recent  cases.  We  cannot  too  much  insist  upon  the  absolute 
necessity  of  the  greatest  caution  in  renewing  the  dressings.  Unfor- 
tunately, too  many  nurses,  students,  and  physicians  are  under  the 
impression  that  the  first  dressing  is  the  only  one  that  requires  scrupu- 
lous care  as  to  the  aseptic  precautions  ;  they  imagine  that  because  there 
is  pus  in  the  dressings  the  antisepsis  is  a  failure,  and  that  further  pre- 
cautions are  unnecessary.  No  more  serious  blunder  could  be  enter- 
tained, and  its  commission  means  a  fundamental  misconception  of  the 
principles  of  asepsis.  In  the  case  of  an  ordinary  empyaema  our  exter- 
nal dressing  and  careful  antiseptic  precautions  cannot  immediately 
affect  the  pyogenic  and  pathogenic  micro-organisms  that  are  contained 
in  the  purulent  pouch,  but  they  do  prevent  the  introduction  of  sapro- 
genic or  septic  organisms  which  will  transform  a  simple  pus  cavity  into 
a  sejytic  cavity.  For  this  reason  it  is  impossible  to  urge  too  emphat- 
ically the  necessity  for  the  utmost  vigilance  on  the  part  of  the  dresser 
of  the  wound,  for  any  neglect  on  his  part  to  be  aseptically  clean  may 
most  seriously  compromise  the  life  of  the  patient.  This  vigilance 
should  not  relax  until  the  closure  of  the  wound  in  acute  cases,  nor  in 
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the  chronic  cases  until  the  secretion  of"  pus  is  so  scant  that  tliere  can  be 
little,  if  any,  danger  from  deconijxjsition.  Should  the  pus  be  orig- 
inally septic  or  be(;onie  so  at  any  time,  as  manifestefl  both  by  the  tem- 
perature and  foetor,  then  aseptic  occlusion  nuist  give  way  to  frequent 
antiseptic  irrigations,  as  previously  described.  In  these  cases  the 
first  aim  of  antiseptic  surgery — i.  e.  aseptic  union  by  ])rimary  adhesion 
of  the  ojiposed  pleural  surfaces — can  no  longer  Ije  entertained,  as  heal- 
ing can  only  take  place  by  granulation  and  protracted  supj)uration.  In 
these  cases  also  irrigation  of  the  pleura  with  hot  Tliiersch's  solu- 
tion by  means  of  a  syphon,  oii  the  principle  of  tlu;  Potain  apparatus, 
may  be  required  for  hours  at  a  time.  Usually,  however,  the  radical 
operation,  when  performed  with  scrupulous  regard  to  asepsis,  is  very 
satisfactory  in  all  cases  in  which  the  pleura  is  opened  before  perma- 
nent adhesion  and  cri])pling  of  the  lung  has  taken  place. 

In  the  most  favorable  conditions  complete  recovery,  including  the 
closure  of  the  thoracic  wound,  has  been  observed  in  ten  to  twenty 
■days  (Schede) ;  Hack  obtained  an  average  cure  in  twenty-three  days ; 
Moutard-Martin,  in  twenty-three  to  twenty-eight  days ;  but  the 
nearest  approach  to  general  results  are  given  by  Peyrot  and  Robert, 
who  estimate  that  the  average  duration  of  the  treatment  is  four  months 
in  adults  and  two  months  in  children  (Widal).^  Nevertheless,  there 
are  many  cases,  lui fortunately  too  many,  in  which,  owing  to  the 
protracted  postponement  of  oj)erative  interference,  the  lung  has  re- 
mained permanently  bound  down  by  adhesions,  and  the  resisting 
chest-wall  has  not  been  able  to  sink  in  sufficiently  to  permit  the 
pleural  surfaces  to  come  in  apposition ;  in  these  cases  the  external 
wound  is  liable  to  remain  open,  and  a  thoracic  fistula,  eoninuniicating 
with  the  pleura,  constantly  discharging  pus,  will  remain. 

The  only  hope  of  remedying  this  unfortunate  condition  lies  in  6  the 
multiple  resection  of  the  ribs  of  the  affected  side,  to  prevent  the  chest- 

^  Professor  Kiister  of  Bt-rlin,  whose  wise  motto  is  never  to  allow  an  empya^ma  to 
grow  old,  performs  pleurotomy  in  a  diHerent  way  from  that  described  in  the  text.  His 
method  consists  in  making  an  incision  into  the  fourth  interspace  anteriorly  through 
which  is  passed  a  long  probe  (a  long  uterine  probe  will  do),  by  which  he  explores  the 
interior  of  the  empya^matous  cavity,  and  by  this  means  determines  the  precise  location 
of  the  most  dejjendent  portion  behind,  where  he  resects  one  or  more  ribs  freely  enough 
to  periiiit  him  to  obtain  an  easy  view  of  the  interior  of  the  cavity.  lie  then  irrigates 
with  salicylic  solution  and  mops  over  the  interior  with  a  sponge.  lie  has  operateil 
on  109  cases,  the  largest  statistics  thus  far  presented.  His  cases  include  some  old 
cases  of  bronchial  and  thoracic  listula.  His  results  are  as  follows:  complete  cure  in 
60,  or  5'2.04  jkm-  cent.,  not  cured,  17,  or  \o.r>9  per  cent.,  died,  S3,  or  '29.S^>  ikt  tvnt.  of 
the  total  cases.  Only  0  deaths  were  directly  due  to  the  operation.  Kiister  further- 
more maintains  that  every  case  of  einpyicma  is  an  indication  for  operation,  even  when 
occurring  in  markedly  tuberculous  patients.  While  we  believe  that  Kiister's  o|K'nition 
is  an  excellent  one  for  the  chronic  cases  still,  with  Schede  and  others,  we  also  In-lieve 
that  tile  anterior  puncture  is  supcrlluous  in  the  acute  or  rcicnt  cases.  ^  Trans.  Tmth 
Int.  Med.  Congress,   1S90;   licr.  df  Chirurgii;  1890.) 
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wall  from  sinking-  in  and  ol)literatin<^  the  pus-forming;  cavity.  This 
operation,  which  was  first  j)ra('tisod  by  Symond.s  in  l><()y,  Letievant 
in  1875,  hilt  systematized  and  popularized  by  Estliindcr  of"  lielsing- 
fors,  by  whose  name  it  is  now  universally  known,  has  its  strict  limita- 
tions. The  opei'ation  of  Estliindcr  may  be  considered  as  absolutely 
contraindicatcd — 1st,  in  advanced  age  ;  2d,  in  ca.ses  of  pleurisy  asso- 
ciated with  marked  tubercular  or  other  lung  lesions ;  3d,  in  all)umin- 
uric  or  other  cachectic  subjects ;  4th,  in  very  large  cavities,  with  com- 
pletely and  permanently  collapsed  atrophied  lung ;  5th,  in  compara- 
tively small  cavities  if  these  are  limited  to  the  extreme  upper  segments 
of  the  thorax.  On  the  other  hand,  as  J3erger's  statistics  show,  the 
longer  the  fistula  remains  open  after  pleurotomy,  the  less  easy  is  it  to 
cure ;  for  this  reason,  and  provided  there  are  no  other  contraindications, 
the  advantages  should  be  seriously  considered  early.  If  the  fistula 
shows  no  sign  of  healing  three  or  four  months  after  operation,  and 
the  retraction  of  the  chest  appears  to  be  arrested,  it  is  best  not  to  delay 
operative  interference. 

The  operation  is  usually  performed  by  making  several  transverse 
(liorizontal)  incisions  in  the  interspaces  parallel  with  the  ribs,  as  orig- 
inally recommended  by  Estliinder,  or  by  making  an  I-shaped  incision 
(Trelat)  or  an  inverted  ±  (Nicaise).  These  incisions  are  made  in  the 
lateral  aspect  of  the  thorax,  j^referably  the  subaxillary  region.  By 
dissecting  and  retracting  the  skin-flaps  that  result  from  these  incisions 
the  ribs  are  readily  exposed,  and  sections  of  each,  varying  from  three 
to  six  centimeters,  are  removed.  The  resection  of  the  ribs  is  effected 
separately  and  subperiosteally,  though  Olliver  has  taught  that  in  chil- 
dren the  growth  of  bone  from  the  periosteum  is  so  rapid  that  it  is  best 
to  remove  the  periosteum  as  well  as  the  bone. 

The  number  of  ribs  to  be  removed  and  the  size  of  each  section 
must  depend  upon  many  circumstances,  especially  the  size  of  the 
cavity.  As  a  rule,  the  first  and  tenth  ribs,  which  support  the 
sternum,  should  be  respected.  After  the  excision  of  the  ribs  and 
completion  of  the  haemostasis  the  cutaneous  flaps  are  brought  together 
by  suture,  due  provision  being  made  for  drainage. 

In  the  original  Estlander's  operation  the  pleural  cavity  itself  is 
not  opened,  the  costal  resection  being  effected  subperiosteally.  In 
many  cases,  however,  it  is  preferable  to  lay  the  cavity  freely  open  as 
well,  and  subject  it  to  a  systematic  curetting  in  order  to  remove 
degenerate  foci,  and  to  pack  it  with  sterilized  or  Aveak  iodoform 
gauze ;  in  other  words,  to  subject  the  chronically  diseased  pleura 
to  the  same  principles  of  treatment  that  are  applied  to  other  suppu- 
rating cavities. 

Not  only  is  curetting  done,  but  the  excision  of  the  thickened  pari- 
etal pleura  as  well,  is  now  being  practised  with  success.     Schede  of 
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Hamburg,  -vvho  believes  tliat  Estliinder's  operation  is  totally  incapable 
of  securing  the  necessary  collapse  of  the  cliest-wall  in  adults,  resorts  to 
a  complete  thoracoplasty,  by  which  all  the  soft  parts,  with  the  pleura 
and  ribs,  are  removed  from  the  side  of  the  chest,  leaving  only  a  skin- 
flap  to  cover  over  the  enormous  visceral  wound. 

At  the  Tenth  International  Congress  at  Berlin  (1890)  Schede 
reported  11  cases  in  which  he  had  resorted  to  this  truly  heroic  ope- 
ration, of  which  he  lost  only  3 — 1  dying  of  iodoform-])oisoning, 
another  by  collapse,  and  a  third  of  exhausting  suppuration.  Other 
surgeons — Bouilly,  Thiriar,  Boeckel,  Rugi — while  not  dealing  with  the 
subject  on  so  large  a  scale,  have  also  had  excellent  results  from  this 
free  and  open  treatment  of  the  pleura. 

One  word,  finally,  before  dismissing  the  surgical  treatment  of 
empysema,  and  that  is  in  reference  to  interference  in  the  tubercular 
cases. 

While  many  writers  teach,  with  Senator  and  others,  that  the  exist- 
ence of  tubercle  contraindicates  the  radical  operation,  we  believe  that 
the  whole  question  depends  upon  the  degree  of  tuberculosis  and  cachexia 
affecting  the  patients. 

To  operate  should  be  the  rule  in  all  cases  associated  with  slight 
tubercular  lung-lesions  and  a  good  general  condition.  In  many  cases 
the  pulmonai'v  lesions  appear  to  be  arrested  by  the  removal  of  the 
pleural  exudation.^ 

On  the  other  hand,  it  is  imperative  to  abstain  in  the  advanced  cases 
in  which  one  or  both  lungs  are  seriously  involved  and  the  jxitient  is 
succumbing  to  hectic.  To  operate  under  these  circumstances,  except 
by  simple  palliative  aspiration,  would  of  course  merely  promote 
eutiinnasia. 

Medical  Treatment. — Finally,  it  is  hardly  necessary  to  insist  upon 
the  medicinal,  dietetic,  and  general  hygienic  support  that  patients  who 
have  been  operated  on  for  empy.Tma  should  receive.  In  few  morbid 
conditions  is  there  so  marked  general  physical  deterioration,  owing  to 
the  hectic  and  protracted  suppuration.  The  drain  on  the  corpuscular 
elements  of  the  blood  is  enormous,  as  is  soon  revealed  by  the  waxy 
pallor  and  jirogrcssive  emaciation  of  even  the  acute  cases.  Through- 
out the  whole  surgical  treatment  the  patient  should  be  carefully  sup- 
ported by  the  fretjuont  administration  of  stimulants — whiskey,  brandy, 
or  rum — in  the  shape  of  toddy  and  milk-punch.  A  plain  but  very 
substantial  diet  should  be  insisted  on.  Free  ventilation  and  plenty 
of  sunshine  are  great  aids  to  recovery.  The  cough  which  atrompanies 
these  cases  is  frequently  very  harassing,  and  demands  nuHlicinal  assist- 
ance. The  preparations  of  opium  are  the  only  drugs  which  afford 
relief.  They  should,  however,  be  administered  with  ctiution.  and  only 
'  Vide  ciisics  rt>jvirted  bv  Rriilu'toaii,  Aran,  Ilayeui,  Wid;il. 


Mj:ni(\lL    TREATMENT.  677 

when  the  coutili  or  oIIrt  indication  necessitates  their  use.     The  f'ol- 
lowiniT  lorniiihe  will   he  I'uiind  u.-clul  : 

^.  Morphinjo  siilphatis,  gr.  ij  ; 

Aquie  hiuro-eerusi,  f'sss ; 

Syrnp.  tolntani,  q.  s.  ad   f^ij. — ^T. 
Sig.  A  tea-spoon  I'm  1  when  needed. 

Also,  if  there  is  eonsiderahle  circulatory  depression,  shown  by  weak 
pulse  and  eokl  extremities,  with  irritating  cough  : 

]^.  Syrup,  niorphina}  (gr.  j-.5J),  fsj  ; 
Spiritus  amnion,  arom., 
Spiritus  setheris  comp., 

Tinct.  digitalis,  da.  f^ij  ; 

Syrup  tolntani,  f§j  ; 

Aqure  menthse  piperit.,  ad  fsvj. — M. 
Sig.  One  table-spoon  fill  every  two  or  three  hours. 

In  cases  in  which  the  stomach  is  very  irritable  hypodermic  injec- 
tions of  ^  or  \  grain  of  sulphate  of  morphine  should  be  given,  or  the 
following  may  be  used : 

]^.  Cocainse  hydrochlor.,  gr.  ss ; 

Sodii  bicarb.,  3ss ; 

Aquae  lauro-ceras.,  fsij  ; 

Syrup,  morphine  (gr.  j-sj),  fgss  ; 

Aquae  menth.  piperit.,  q.  s.  ad  fsiv. — M. 
Sig.  One  table-spoonful  every  hour. 

This  will  generally  control  not  only  the  cough,  but  the  accompanying 
dyspnoea  and  vomiting. 

In  the  septic  cases  with  hectic  sweats  the  addition  or  separate  injec- 
tion of  Yg-Q  grain  of  atropine  is  of  advantage.  For  the  fever  of  these 
septic  cases  sulphate  of  quinine  is  indicated  in  large  and  frequent  doses. 
The  antipyretics  are  contraindicated  in  these  cases,  and  should  not 
be  used  when  the  febrile  movement  is  not  alarming  in  itself.  Quinine, 
in  fact,  should  be  administered  for  its  tonic  eifect  throughout  the  whole 
of  the  treatment,  from  the  moment  pus  is  recognized  in  the  pleura  to  the 
end  of  convalescence.  Instead  of  the  antipyretics,  frequent  cold  spong- 
ing with  water,  bay  rum,  or  the  eau  sedative  (Raspail)  of  the  French 
Codex  is  most  soothing  and  beneficial.  In  the  diarrhcea  that  so  fre- 
quently accompanies  the  septic  cases  either  the  pilula  plumbi  cum  opii 
or  the  followino-  mixture  will  be  found  useful: 
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^.  Bisiuiitlii  salicylatis, 

Jiisnuitlii  subnitratis,  del.  ^ij  ; 

Villi  opii,  f'Sj  to  oij ; 

Aqiue  laiiro-ceras.,  fsj  ; 

Tinct.  catechu,  comp., 
Tinct.  kino,  da.  f^iij  ; 

Olei  .sassafras,  TTL-'^^'j  ; 

Mucilag.  acacise, 

Syr.  menlli.  piperit.,  dd.  q.  s.  ad  fsvj. — M. 
Sig.  One  tahlc-spdonfp.l  every  tAvo  or  three  hours,  according  to  the 
amount  <»f"  diarrhcea. 

If  the  discharges  are  foetid,  tlie  addition  of  10  grains  of  salol 
every  two  honrs  in  tablets  or  capsules  will  act  as  a  corrective. 

When  convalescence  is  established,  quinine,  combined  with  strych- 
nine, iron,  and  arsenic,  is  the  best  haematic  tonic.  In  the  tubercular 
cases  the  addition  of  the  hypophosphites  is  especially  serviceable. 

Thus  in  non-tubercular  cases  : 

i^.   Strvchnina?  sulphatis,  gr.  j  ; 

Li(jUor.  potassii  arsenitis,  fsij  ; 

Ferri  et  quininse  citrat.,  Siv  ; 
Glycerin  i, 

Acpia?  cinnamomi,  dd.  ad  fsviij. — M. 

Sig.  One  tea-spoonful  after  meals,  followed  by  half  an  ounce  of 
whiskey  diluted  in  toddy. 

When  the  palate  is  too  sensitive,  the  same  remedy  may  be  given  in 
pill  form  : 

I^.  Strvchnina?  sulphatis,  gr.  j ; 

Sodii  arsenitis,  gr.  j  ; 

Quiniuji?  sulj)hatis,  5J  ; 

Mass.  ferri  carbonat.,  oj- — M. 

Ft.  in  capsul.  No.  xxx. 
Sig.  One  capsule  three  times  daily  after  meals. 

In  the  tubt'rcular  cases  : 

15..  Liq.  potassii  arsenitis,  fsj  ; 

Syrup,  ferri  iodidi,  f.^iij  ; 

Elixir,  calisayie  (National  Fornuilary),  f5viij. — M. 
Sig.  One  table-spoonful  three  times  daily. 

The  coni|)(iuii(l  syrup  ol'  the  livp(i]>li()spliite  ot^  soda,  lime,  strvi-h- 
nine,  manganese,  etc,  and  c.-pci'laliy  eod-livt'r  oil  with  guaiaeol   (('<k1- 
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liver  nil,  1  pint;  tiiiaiacnl,  2  <lraclirii>j,  aiitl   inhalations  of  oxygen,  are 
very  liclpt'iil. 

FnrtluTniore,  tlic  i>atient  slionld  he  urtjed,  as  soon  as  his  strentrtli 
will  permit,  to  walk  oiit-(lo(»rs,  to  exercise  his  hni<i;s  by  systematic  pul- 
nionarv  calisthenics  and  hv  nKMintain-clinihing  or  other  suitahle  exer- 
cise, as  indicated  in  the  section  on  the  Atter-Treatmeiit  of"  Xon-pnrulent 
Pleurisy. 


PYOTHORAX. 
"While  the  word  "  pyothorax "  is  frecjuently  used  synonymously 
with  empyjema,  there  is  nevertheless  a  difference  in  the  ap})lieation  of 
the  two  words.  By  pyothorax  is  meant  an  accumulation  of  pus  in  the 
pleura  of  non-pleuritic  orioin.  The  word  simply  involves  an  etiologi- 
cal distinction;  in  the  light  of  the  therapeutic  indications  the  two  con- 
ditions are  practically  identical. 


HYDROTHORAX. 
By  this  term  is  meant  a  secondary  non-inflammatory  dropsy  of  the 
pleura,  usually  involving  both  sacs.  It  is  most  frecjuently  dependent 
upon  conditions  involving  marked  intravenous  tension,  coml)ined  with 
hydraemic  states  of  the  blood  ;  for  this  reason  it  is  most  frequent  in  the 
latter  stages  of  valvular  heart  disease  and  in  chronic  nejihritic  inflamma- 
tions. The  treatment  is  entirely  subordinate  to  that  of  the  general  con- 
dition which  gives  rise  to  the  dropsy.  As  there  are  no  plastic  exudations 
or  neo-membranous  formations  to  interfere  with  the  absorbent  functions 
of  the  pleura,  marked  beneficial  effects  may  always  be  expected  from  the 
exhibition  of  those  agents  which  will  diminish  intravenous  tension  and 
will  tend  to  fill  the  arterial  tree  (digitalis,  stro]ihanthus,  convallaria, 
catfeine  citrate,  strychnine) ;  derivative  medication  will  also  produce 
much  more  markal  results  than  in  the  case  of  the  exudations  due 
to  pleurisy,  Epsom  salt  in  concentrated  solution  (Matthew  Hay's 
method) ;  elaterium  (^  to  ^  grain),  modified  by  hvoscyamus ;  compound 
jalap  powder,  gamboge,  and  scammony,  are  valuable  intestinal  deriva- 
tives. Of  the  diuretic  class,  for  all  cases,  diuretin  is  prominent,  and 
when  the  cause  of  the  dropsy  resides  in  the  heart  the  free  exhibition 
of  sugar  of  milk  (1  to  2  ounces  daily),  combined  with  the  cardiac 
tonics,  as  recommended  by  Germain  See,  is  likely  to  give  rise  to 
surprising  results.  Of  the  diaphoretics,  the  pilocarpine,  administered 
hypodermically,  is  still  facile  princeps. 
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AVlien  the  fluid  accumulates  very  rapidly,  and  the  signs  and 
symptoms  of  pulmonary  compression  become  threatenintr,  aspiration, 
practised  in  accordance  with  the  rules  laid  down  in  the  section  on 
thoracentesis,  will  be  the  most  certain  means  of  affording  relief.  The 
limpidity  of  the  fluid  and  the  absence  of  floating  exudative  coagula  will 
permit  of  the  removal  of  the  fluid  with  the  smallest  needle  or  trocar  of 
the  aspirator,  thus  ensuring  the  least  pain  and  free<lom  from  the  j)etty 
annoyances  incident  to  the  obstruction  of  the  canula. 


ILEMOTHORAX. 


Ax  accumulation  of  blood,  of  nou-inflammatorv  origin,  in  either 
one  or  both  pleural  cavities,  is  called  hsemothorax.  The  haemor- 
rhage may  be  due  to  traumatic  or  pathological  causes.  Stab,  punc- 
tured, and  gunshot  wounds  are  the  most  frequent  causes  of  the 
traumatic  variety.  In  these  cases  the  haemorrhage  is  frequently 
complicated  with  pneumothorax.  The  haemorrhage  proceeds  either 
from  a  visceral  or  parietal  vessel ;  in  the  latter  case  the  internal  mam- 
mary and  intercostals  are  most  frequently  implicated.  In  the  visceral 
wounds  the  danger  of  hjemorrhage  increases  from  the  periphery  to  the 
root  of  the  lung,  wounds  of  the  pulmonary  trunks,  azygos,  and  vena 
cava  causing  almost  immediate  death  from  vascular  depletion,  syncope, 
and  shock.  Of  the  pathological  causes,  aneurism  of  the  aorta  or  its 
thoracic  branches,  ulcerations  of  the  internal  mammary  and  intercostal 
arteries  from  carious  ribs  (perij)leuritic  abscesses),  from  varicose  veins 
of  the  pleural  surface  (Caldani),  or  from  the  rupture  of  a  bleeding 
tuberculous  vomica  into  the  pleura  (Friintzel),  are  the  most  prominent 
causes. 

It  is  manifest  that  tlic  tlicrajnutic^  indications  will  be  ]irof(>uudlv 
iuHuenced  by  the  cause  of  the  luvmothorax.  There  are,  nevertheless, 
a  few  general  and  fundamental  principles  which  dominate  the  thera- 
])('Mti<'  indications,  and  which  exercise  a  practical  influence  on  our 
niiiilc  of  treatment. 

In  all  ])leural  haMuorrhagos  an  attempt  should  be  made  to  dilVcrcn- 
tiatc  the  cases  in  which  infection  is,  e.v  necesiiifdfc,  an  atvompanimcnt 
ot'  the  haemorrhage  from  those  in  which  it  is  not.  In  gunshot  and 
])unctured  wounds,  for  instance,  if  the  external  wound  is  seale<l 
promptly,  infection  is  not  probable,  since  the  wound  is  usually,  pri- 
marily, aseptic;  and  if  the  hjvmorrhage  is  not  jM'ogressive  the  patient 
will  suffer  oidy  from  the  shock,  the  ana^nia,  and  the  mechanical  dis- 
placement prodiuH'tl  j)y  the  hemorrhage,  but  not  from  a  swondarv  puru- 


IIJEMOTIIORAX.  681 

lent  or  s<'|)li(!  ])lciii"itis  due  tu  inl'rctioii.  It  is  ;il,-o  a  i'ortiiiiMtc  cii'ciun- 
stance  that  niaiiv  ol'tlic  ]»atlnil(»Hiral  cunditioiis  wliidi  cause  lui'iiiorrliage 
arc  not  always  |)y(><;(nic  ah  initio,  though  iiitcetioii  is  here  more  eoiii- 
mon  than  in  tlie  tramnatie  eases. 

Again,  as  shown  l>y  the  experiments  of  Bonh-y,  Trousseau,  and 
LeBhuie,  the  hlood  extravasated  into  the  pleura  is  eapable  ot"  rapid 
spontaneous  absorption,  provided  it  he  n<jt  eontaniinatcd  with  pyogenic 
or  saprogenic  niiei-i (-organisms.  In  this  respect  the  pleura  shows  a 
<'haraeteristic  conunon  to  all  serous  uienii)ranes.  The  pleura,  however, 
<lisplavs  this  eapaeity  for  blood-absorption  in  a  degree  inferior  to  the 
peritoneum,  which  so  greedily  absorbs  blood  that  in  acute  traumatic 
auioniia  its  al)sorbent  i)owers  have  led  to  the  practice  of  "  intraperito- 
neal transfusion"  (Pontick  and  others).  This  capacity  for  unaided 
absorption  on  the  part  of  serous  membranes  should  be  remembered  in 
connection  with  luemothorax,  and  should  moderate  the  over-anxiety 
of  the  practitioner  who,  without  due  consideration  of  the  resources  of 
Nature,  would  attempt  to  remove  the  effused  blood  simply  for  the  fear 
of  its  presence. 

Apart  from  these  general  considerations,  the  therapeutics  of  luemo- 
thorax  are  largely  governed  by  the  same  principles  which  underlie  the 
treatment  of  haemorrhage  elsewhere.  The  means  at  our  command  may 
therefore  be  divided  into  medii-al  and  surgical. 

Medical. — Rest  is,  above  all,  indicated,  and  is  best  secured  l)y  the 
horizontal  decubitus  and  exhibition  of  opium  or  morphine  in  rpiantities 
sufficient  to  obtund  pain  and  diminish  the  frequency  of  the  respiratory 
movements.  It  is  preferably  administered  in  the  shape  of  morphine 
sulphate  {^h  grain)  hypudermieally.  Cold  to  the  chest  by  means  of  the 
ice-bag,  aided  bv  the  internal  administration  of  fluid  extract  of  ergot 
(I  to  1  drachm)  every  hour  while  haemorrhage  is  progressing ;  ergotine 
(Bonjean's,  Merck's,  Parke  Davis  &  Co.'s)  hypodermically  (1  to  5 
grains) ;  hydrastine  muriate  or  sulphate  by  the  mouth  (^1  grain) ; 
hydrastinine  (Parke  Davis  &  Co.'s) ;  fluid  extract  of  hamamelis  (1  to 
2  drachms) ;  acetate  of  lead  in  pill  (5  grains)  ;  capsules  or  pearls  of 
spirits  of  turpentine,  muriated  tincture  of  iron,  sulphuric-acid  lemonade, 
etc.,  are  especially  indicated  in  the  treatment  of  visceral  or  parenchy- 
matous bleeding. 

Surgical. — When  the  haemorrhage  is  of  traumatic  origin  and  due 
to  the  lesion  of  a  parietal  vessel,  an  attempt  should  be  made  to  secure 
tiie  bleeding  point,  especially  if  the  internal  mammary  or  the  inter- 
costal vessels  be  involved.  In  some  cases  in  which  life  is  nearly  ex- 
tinguished in  consequence  of  vascular  depletion  time  may  be  gained 
by  sustaining  the  circulation  M'ith  saline  solution  (1  drachm  of  com- 
mon salt  to  1  pint  of  water)  injected  intravenously  until  the  pulse  is 
restored  to  normal  fulness.     By  this  means  the  patient  may  be  restored 


682  PNEUMOTHORAX. 

sufficiently  to  permit  the  haemorrhage  to  be  permanently  arretted  by 
either  ligating  or  obturating  the  bleeding  point.  Whether  the  bleeding- 
point  be  discovered  or  not,  it  is  best  to  occlude  the  wound  immediately 
by  antiseptic  dressings,  such  as  iodoform  gauze,  collodion,  cotton,  etc., 
and  to  await  the  development  of  further  indications.  If  the  increasing 
dyspnoea,  intercostal  bulging,  and  ])hysical  signs  point  to  a  progressive 
haemorrhage  with  compression  of  the  lung,  which  is  rapidly  increasing 
in  spite  of  morphine  and  the  ice-bag,  then  intercostal  pleurotomy  under 
strict  antise])tic  precautions  is  the  only  means  of  securing  relief.  Cau- 
tious aspirations  may  be  tried,  but,  owing  to  the  rapid  formation  of 
clots,  it  is  often  impossible  to  relieve  the  compressed  lung  by  this 
method  ;  nevertheless,  a  preliminary  attempt  at  partial  evacuation  by 
this  means  is  justifiable,  and  is  worthy  of  trial,  though  it  is  more  than 
probable  that  the  rapid  reaccumulation  of  blood  will  necessitate  the 
subsequent  free  incision  of  the  pleura.  Larrey,  who  was  probably  the 
first  to  practise  this  operation  in  traumatic  cases,  always  advised  that 
only  the  least  quantity  of  blood  required  to  secure  relief  should  be 
removed  by  the  thoracic  incision,  in  order  not  to  disturb  the  ]>rimarv 
haemostatic  thrombus.  By  rigorous  adherence  to  antiseptic  methods  it. 
is  possible  to  perform  pleurotomy  in  these  cases  with  great  prospect  of 
preventing  the  final  decomposition  of  the  remaining  clots.  If  suppu- 
ration should  su})ervene,  we  should  be  guided  in  the  treatment  by  the 
rules  that  have  been  laid  down  in  dealing  with  empysema. 


PNEUMOTHORAX. 

Hydro-  and  Pyo-pneumothorax. 

The  collection  of  any  kind  of  gas  in  the  })leural  sac  is  called 
pneumothorax  ;  if  serum  or  other  watery  fluid  is  added  to  the  gas,  the 
condition  is  designated  hydro-pneumothorax  ;  if  blood,  haemo-pneumo- 
thorax ;  if  pu>s,  pyo-pneumothorax;  if  both  blood  and  pus,  pneumo- 
pyo-haemothorax,  etc. 

The  essential  primary  pneumothorax  of  the  older  authors,  which 
was  supposed  to  be  due  to  the  spontaneous  development  of  gases  in  the 
pleura  (Itard,  Laennec),  is  no  longer  admitte<l ;  even  the  existence  of 
secondary  pneumothorax  rcsidting  from  the  doconiji(y>iition  of  putrid 
purulent  secretions  (Jaccoud,  Bicrmcr,  Wunderlich,  Rosenthal,  etc.)  is 
only  an  cxce]>tional,  and  even  doubtful,  otx-urrence.  Our  present 
knowledge  of  the  pathology  of  pneumothorax  retluces  its  eticdogy  to 
either  traumatic  or  non-traumatic  causes,  which,  residing  in  the  lung, 
pleura,  or  adjoining  orirans,  lead  to  a  perforation  in  the  jnirietal  or  vis- 
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ceral  lavers,  aiul  thus  to  (he  admission  ol"  cxtciiial  aii-  into  the  pleural 
s[)aee.  The  perforations  due  to  stall  and  muisintt  wounds  and  to  laeera- 
tions  by  iVaetured  ribs,  eoutusion,  and  other  results  of  external  violence 
appertain  to  the  domain  of  sur<;-ery.  There  is  another  form  of  trau- 
matism, howevt-r,  \vhi(h  especially  interests  the  physieian.  AVe  refer 
to  those  eases  of  simple  [)neumothoiax  whieh  develop  as  a  result  of  the 
laceration  of  the  pulmonary  parenchyma  from  violent  inspiratory  efforts 
or  other  conditions  which  suddenly  increase  the  intrapulmonary  ten- 
sion. This  condition  has  been  undoubtedly  observed  in  persons  with 
apparently  healthy  lungs,  and  is  a  consecpience  of  violent  and  sustained 
inspiratory  efforts  accompanying  muscular  strain,  as  in  lifting  heavy 
weights,  in  the  expulsive  efforts  of  parturition,  etc.  In  the  vast  majority 
of  the  eases,  however,  an  antecedent  pathological  condition  in  the  lung 
which  favors  its  laceration  under  increased  pressure  precedes  the  tear 
that  leads  to  pneumothorax.  In  the  cases  in  which  the  rupture  takes 
place  in  a  healthy  lung  the  entrance  of  air  is  never  followed  by  any 
other  than  the  immediate  consequences  of  the  mechanical  displacement 
produced  by  the  sudden  or  gradual  distension  of  the  pleura.  In  the 
pathological  cases,  in  which  the  admission  of  air  is  concomitant  with 
the  entrance  of  irritants  or  septic  matter,  the  pneumothorax  is  promptly 
followed  by  the  superadded  symptoms  of  pleuritic  inflammation,  which 
ends  in  either  serous,  purulent,  putrid,  or  gangrenous  accumulations, 
according  to  the  greater  or  less  degree  of  virulence  of  the  matter  inocu- 
lated at  the  time  of  the  rupture  in  the  lung.  Practically  speaking,  in 
the  immense  majority  (90  per  cent.)  of  the  non-traumatic  cases,  as 
shown  by  the  accumulated  statistics  of  Saussier,  Biach,  Weil,  Hughes, 
and  West,  the  cause  of  pneumothorax  is  tubercular  degeneration  of  the 
lung. 

Of  the  other  causes,  empyjema  (rupturing  into  a  bronchus),  gangrene 
of  the  lungs,  bronchiectasis,  pulmonary  abscess,  hremorrhagic  infarcts, 
pulmonary  hydatids,  abscess  of  the  liver,  emphysema,  asthma,  capillary 
bronchitis,  and  pertussis  occupy  a  secondary  but  easily  exj^lained  rela- 
tionship with  the  causation. 

Usually,  pneumothorax  is  unilateral,  though  both  pleurae  may  be 
rarely  involved.  Owing  to  the  greater  frequency  of  tuberculosis  in  the 
left  lung,  left  pneumothorax  is  the  more  common.  It  may  also  be  com- 
plete or  partial,  according  to  whether  the  air  enters  the  whole  pleural 
space  or  only  a  small  encysted  locus. 

At  any  rate,  no  matter  Avhat  the  particular  cause  of  the  perforation 
may  be,  we  may  conveniently  group  all  the  conditions  into  three  types 
of  pneumothorax  (Weil) — viz. :  (1)  the  open,  (2)  closed,  and  (3)  the 
valvular  pneumothorax.  In  the  first  the  point  of  perforation  remains 
open,  so  that  the  air  on  respiration  passes  in  and  out  of  the  pleural 
cavity ;  for  example,  in  stab  wounds,  empysema  after  pleurotomy,  and 
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the  rupture  of  an  enipvrema  into  a  bronclius.  In  the  seeond  variety  the 
openiiij^  leadinj^  to  tiie  ])leiira  becomes  closed,  and  the  air  in  the  ])leiiral 
cavity  remains  stationary,  or,  at  least,  is  not  perceptibly  increased  or 
decreased  by  respiration.  This  condition  may  result  from  either  cica- 
tricial, adhesive,  exudative,  or  other  mechanical  conditions  which  favc^r 
the  occlusion  of  the  orifice,  and  consequently  may  be  observed  in 
many  conditions.  In  the  third  variety — valvular  pneumothorax — the 
orifice  is  opened  during  ins})iration  and  closed  during  expiration. 
Under  these  circumstances  it  is  easy  to  conceive  that  the  most  distress- 
ing symptoms  are  likely  to  follow,  since  the  intrapleural  tension  pro- 
gressively increases  through  the  constant  addition  of  air,  and  finds  no 
relief  in  an  expiratory  escape. 

The  symptoms  that  follow  the  admission  of  air  into  the  pleura 
depend  mainly  upon  the  rapidity  with  which  it  takes  place,  upon  the 
causes  that  give  it  birth,  and  upon  the  condition  of  the  patient  at  the 
time  of  its  occurrence.  The  mechanical  effects  of  a  sudden  reduction 
of  the  respiratory  area  produced  by  the  compression  of  the  lung  imme- 
diately give  rise  to  symptoms  that  call  most  urgently  for  relief,  and  if 
the  patient  survives  the  primary  shock  and  succeeds  in  accommodating 
himself  to  his  reduced  respiratory  capacity,  we  subsequently  observe 
that  to  the  primary  symptoms  are  added  those  of  the  pleuritic  inflam- 
matory disturbances  with  serous,  purulent,  or  hsemorrhagic  exudations 
that  follow  the  inoculation  of  the  pleura  with  jiyogenic  or  sajn'ogenic 
bacteria. 

As  the  condition  presents  itself  suddenly  in  the  vast  majority  of 
cases — i.  e.  in  consumptives — the  principal  symptoms  of  pneumothorax 
are  sudden  acute  pains  in  the  side,  attended  with  great  dyspnoea  and 
shock.  The  countenance  is  anxious,  distressed,  and  cyanotic,  esjjecially 
as  the  dyspnoea  increases  to  orthopnoea.  There  is  sometimes  collapse, 
especially  when  a  large  vomica  bursts  in  the  last  stage  of  phthisis. 
The  pulse  becomes  frequent  (140),  feeble,  and  small,  the  respirations 
relatively  more  frequent  than  the  pulse,  and  the  voice  feeble  or  sup- 
pressed. There  is  occasionally  great  hyperresthesia  of  the  affected 
side.  The  temperature  sinks  below  normal.  The  patient  either  lies 
upon  the  affected  side  to  allow  the  healthy  lung  to  expand  with  more 
freedom,  or  sits  up  with  the  elbows  or  hands  resting  upon  his  knees. 
The  patient  is  sometimes  conscious  of  something  giving  way.  All 
the  symptoms  of  jineumothorax  may  be  most  closely  simulatetl  in  an 
attack  of  acute  pulmonary  congestion  supervening  upon  already 
advanced  disease  (Powell).  On  the  other  hand,  tliere  may  be 
almost  an  entire  absence  of  any  special  symptoms  to  mark  tiie  onset 
of  the  attack.  The  jihysii-al  signs,  however,  decide  the  diagnosis ; 
there  is  marked  barrel-like  bulging  of  the  atfecteil  side  ;  the  heart, 
diaphragm,  and  liver  are  notably  displacetl,  according  to  the  side  which 
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is  allW'ti'd.  IVivus.siou  at  uiico  elicits  a  cliaractcristic  hypcr-rosonant 
(tympanitic)  note;  the  respiratory  niuruuir  is  absent  or  very  feeble; 
amphoric  breathing  may  be  heard,  accompanied  by  metallic  tinkling. 
Auscnltatory  {)ercussion  reveals  ringing,  clanging  noises  {bruit  (Valrain), 
etc.  When  the  pnenmothorax  is  complicated  with  purulent  or  other 
effusions  the  Hippocratic  splashing  sounds,  together  with  the  other 
physical  signs  characteristic  of  these  exudations,  are  added  to  those 
which  are  especially  diagnostic  of  the  presence  of  air  in  the  pleura. 

From  the  preceding  synoptical  sketch  of  the  etiology,  pathology, 
and  symptomatology  of  pneumothorax  wo  may  classify  the  therapeutic 
indications  of  this  complex  condition  into  the  curative  and  symptomatic. 
Before  proceeding  to  the  discussion  of  these  indications,  it  is  very 
important  that  we  should  lay  down  a  fundamental  pathological  distinc- 
tion which  must  exercise  a  profound  influence  upon  our  therapeutics. 
As  has  already  been  stated,  there  are  cases  in  which  pneumothorax 
develops  in  persons  apparently  healthy  :  this  occurs  usually  at  the 
most  vigorous  period  of  life  (seventeen  to  thirty-seven  years,  Gail- 
lard),  when,  as  the  result  of  a  violent  effort,  the  pulmonary  vesicles 
give  way  and  the  air  is  admitted  into  the  pleura.  The  pleura  is 
in  these  cases  healthy  and  the  physical  signs  are  strictly  those  of 
pneumothorax.  Nothing  but  air,  and  possibly  a  little  blood,  are 
admitted  into  the  pleura  from  the  ruptured  lung ;  furthermore,  the  air 
admitted,  being  filtered  by  its  passage  in  the  lesser  air-passages,  is  germ- 
Icss.  The  conclusion  from  this  is  that  no  inflammatory  reaction,  no 
pleurisy,  follows  the  entrance  of  the  germless  air  into  the  pleura,  and 
consequently  no  apprehension  need  be  entertained  from  the  accident, 
excepting  on  the  score  of  the  purely  physiological  effects  of  the 
mechanical  displacement  of  the  lung,  which  may,  of  course,  be  very 
serious,  especially  if  both  pleurte  are  involved,  as  in  a  recent  case  (a 
parturient  Avoman)  reported  by  Otto  Lazius.  The  benign  course  gen- 
erally followed  by  these  cases,  which  rarely  call  for  therapeutic  inter- 
vention after  the  acute  symptoms  are  relieved,  is  well  attested  by  the 
experience  of  Havilland,  Hall,  Rix,  Del  Grange,  Biermer,  Ricker, 
Frantzel,  AV.  Zahn,  Gail  lard,  and  others. 

The  acute  symptoms  which  develop  with  the  sudden  occurrence  of 
pneumothorax  are  due  to  shock,  asphyxia,  syncope,  and  exhaustion. 
The  shock  is  due  to  the  sudden  lesion  of  a  vital  and  most  sensitive 
organ ;  the  asphyxia,  to  the  sudden  suppression  of  a  large  part  of  the 
respiratory  surface,  especially  in  those  subjects  who  (90  per  cent,  of 
the  cases)  are  already  lung-crippled.  The  syncopal  symptoms  are  due 
to  the  overcrowding  of  the  right  heart  and  venous  trunks  with  the 
blood  that  has  been  squeezed  out  of  the  collapsed  lung ;  finally,  the 
prostration  is  a  natural  consequence  of  the  pain  and  intense  dyspnoea 
which  is  superadded  to  an  already  exhausted  subject.     All  these  com- 
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bined  indications  are  best  met  by  the  hypoderniio  injection  of"  \  or  \  of 
a  grain  of  morphine  and  Ywn  ^^  atropine  if  tiie  patient  is  an  adult,  or  a 
proportionate  dose  if  a  child.  This  relieves  the  shock,  the  pain,  and 
j;he  dyspnoea ;  to  this  should  be  added  liberal  inhalations  of  oxygen  to 
diminish  the  tendency  to  asphyxia,  and  the  internal  administration  of 
the  general  and  respiratory  and  cardiac  stimulants,  preferably  ammonia, 
ether,  camphor,  strychnine,  digitalis,  strophanthus,  caffeine  citrate,  etc. 
The  mistura  chloroformi  et  opii  of  the  National  Formulary,'  or  the 
elix.  cidoroformi  comp.  (one  tea-spoonful  equals  1  grain  of  opium 
and  2  minims  of  chloroform),  or  the  original  chlorodyne  (Collis 
Browne's),  are  excellent  preparations  when  the  hypodermic  syringe 
is  not  at  hand,  or  when  a  stimulant  sedative  is  to  be  kept  up  after 
the  first  hy})odermic  injection  of  morphine.  A  formula  which  would 
also  meet  the  indications,  and  which  has  been  frequently  prescribed 
by  the  author,  is  the  following : 

^.  Tinct.  moschi,  fsj  ; 

Spts.  anunonipe  aromat.,  foij  ; 

Spts.  retheris  comp.,  f^iij  ; 

Tinct.  digitalis,  f.^j  ; 

Elixir  aromat.,  q.  s.  ad.  f.sij. — M. 

Sig.  One  tea-spoonful  every  hour  until  relieved. 

Another  convenient  formula  for  the  same  essential  ingredients  is : 

"Sf.  Tinct.  moschi, 
Tinct.  camphor., 
Spts.  amnion,  aromat., 
Spts.  aitheris  comp., 
Tinct.  capsici, 

Tinct.  digitalis,  ad  fsij. — M. 

Sig.  Sixty  drops  in  one  ounce  of  strong  toddy. 

Sulphate  of  strychnine  {-^  grain)  every  hour  for  two  or  three  doses, 
or  catFcine  (1  to  5  grains)  should  be  administered  hypodermically  when 
evid«Mices  of  heart  failure  are  dominant.  In  addition  whiskey,  brandy, 
or  other  stronger  alcoholic  is  in  order. 

Usually,  also,  the  use  of  stimulating  embrocations  to  the  skin,  such 
as  mustard  ]>lasters  to  the  back,  dry  cups,  bags  of  hot  water,  or  a  stim- 
ulating liniment,  such  as  the  linimentum  ammonite  or  tincture  of 
mustard  with  soap  liniment,  help  considerablv  to  i"cliin-c  the  imme- 
diate distress  by   cutaneous  derivation. 

'  Each  lluiiiraclim  >t\'  wliicli  rontains  7'  minims  of  chloroform,  TA  minims  of  tiin.'t. 
cannahis.  ind.,  '^\  minims  of  tinct.  capsicmn,  1  minim  oi  tluiii  oxt.  of  lK»ll:ulonna,  and 
abont  1  gr.  of  opium. 


HYDRO-   ASD  rYO-I'yj'JL'MOTiroRAX.  IJM7 

In  some  cases  the  iM'orodiiip;  nioasuros  afford  only  temporary  rolicf; 
the  (lysjnuea,  with  niai-Ued  cyanosis  and  techlc  rapid  j)nls(',  continncs  to 
he  a  nicnacc  (Voin  asphyxia.  'I'lif  increasin<r  l)arr(!l-like  fnhiess  of  the 
<;hest  and  physical  cx])loration  explain  the  condition,  wliicli  is  mani- 
festly due  to  increasin<:;  and  nnrelieved  intrathoracic  pressure.  The 
only  logical  treatment  is  then  to  give  a  free  exit  to  the  pent-nj)  air, 
and  thus  liberate  the  lung.  Th(M'acontcsis  is  in  such  a  case  the  only 
means  of  securing  relief.  The  method  of  performing  it  is  of  course  a 
matter  of  some  moment. 

The  operator  must  avoid  three  things:  (1)  The  readmission  of  air; 
(2)  the  contamination  of  the  containetl  air,  especially  if  this  has  gained 
admission  into  the  pleura  through  a  healthy  pulmonary  parenchyma, 
as  in  traumatic  cases ;  (3)  the  excessive  reduction  of  the  intrapleural 
tension  beyond  the  point  of  giving  simple  relief,  for  fear  that  by  allow- 
ing the  lung  to  expand  the  original  perforation  will  be  enlarged  and 
its  healing  interfered  with. 

Probably  the  best  way  of  securing  the  desired  result  is  by  the  use 
of  the  aspirator.  An  ordinary  small  or  capillary  trocar  will  do  in  the 
very  urgent  cases,  especially  if  a  piece  of  gold-beater's  skin  is  stretched 
over  the  orifice  to  prevent  the  readmission  of  air.  When  relief  is 
obtained  the  trocar  can  be  removed,  and  the  opening  in  the  chest  sealed 
with  cotton  saturated  with  iodoform  collodion  or  with  adhesive  plaster. 
Care  shotdd  be  taken  to  do  this  thoroughly,  otherwise  a  general  subcu- 
taneous emphysema  may  suj)ervene  which  will  give  rise  to  serious 
trouble. 

We  have  thus  far  considered  the  purely  symptomatic  or  palliative 
treatment ;  now  a  few  words  as  to  curative  measures  that  may  be  enter- 
tained for  the  permanent  relief  of  the  more  favorable  cases. 

While  the  permanent  cure  of  pneumothorax  may  be  obtained  in 
many  cases,  even  of  the  worst  type,  the  ultimate  result  will  depend 
upon  the  nature  of  the  cause  that  immediately  led  to  the  pneu- 
mothorax ;  and  as  this  condition  is  almost  always  tuberculosis  in 
tiie  non-traumatic  cases,  we  can  readily  understand  the  gravity  of  the 
final  prognosis.  In  a  general  way,  it  may  be  stated  that  the  final 
removal  of  the  air  from  the  thorax  can  be  effected  only  by  operative 
means,  and  these  reduce  themselves  to  thoracentesis  with  as^jiration  or 
pleurotomy. 

In  the  open  type  of  pneumothorax — i.  e.  that  variety  in  which  the 
intrapleural  pressure  oscillates  with  the  inspiratory  and  expiratory 
movement — it  is  self-evident  that  thoracentesis  cannot  affect  the  con- 
dition except  in  those  cases  which  are  associated  with  either  a  serous, 
purulent,  or  putrid  accumulation  in  the  chest,  as  in  those  cases  of 
empyaema  or  other  form  of  pyothorax  which  burst  by  a  large  opening 
into  a  bronchus.     Under   these   circumstances  aspiration — or,  better, 
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if  the  condition  of  the  patient  warrant  it,  a  free  incision  into  the 
pleura  with  or  without  resection  of  a  rib,  as  in  the  manner  previ- 
ously described  {vide  Empyseraa) — is  the  surest  way  of  giving  per- 
manent relief.  If  it  is  a  large  tubercular  vomica  that  has  perforated 
into  the  })leura,  death  .usually  overtakes  the  patient  before  any  such 
mode  of  relief  can  be  contemplated,  and  palliation  alone  can  Ije 
recommended. 

In  doxcd  pneumothorax — /,  e.  in  which  the  opening  that  has  admitted 
air  into  the  pleura  is  closed,  and  the  existing  pneumothorax  is  not 
reinforced  by  inspiratory  efforts — surgical  interference  is  most  fortunate 
in  its  results.  In  the  aseptic  pneumothorax  from  strain,  already  referred 
to,  the  absorption  of  air  takes  place  spontaneously  ;  and  in  those  cases 
in  which  the  accumulation  is  followed  by  pleurisy  with  serous  eff'usion 
(hvdro-pneumothorax)  or  with  pus-formation  (pyo-pneumothorax)  as- 
piration, followed,  if  the  patient's  strength  allows  it,  by  pleurotomy,  is 
the  best  mode  of  relief. 

In  valvular  pneumothorax  (a  soupape),  which  occurs  almost  exclu- 
sively in  phthisical  cases,  and  in  which  the  greatest  distress  is  caused 
bv  the  continued  increase  of  intrapleural  tension  from  the  constant 
additions  brought  in  by  inspiration,  the  operative  indications  will  vary 
with  the  stage  of  tuberculosis  in  which  the  accident  has  taken  place. 
In  the  advanced  cases  the  immediate  danger  of  asphyxia  may  be 
averted  by  aspiration  or  tapping  if  opiates  fail.  In  the  earlier  and 
stronger  cases  aspiration  may  be  resorted  to  with  the  greatest  hojje  of 
success,  not  only  as  regards  the  cure  of  the  pneumothorax,  but  improve- 
ment of  the  phthisical  process.  Here  surgical  interference  must  be 
resorted  to  with  the  greatest  discretion.  If  aspiration  is  performed  too 
early,  great  harm  may  be  done  by  favoring  the  premature  exjiansiun 
of  the  lung  and  the  consequent  reopening  of  the  pulmonary  fistula 
which  led  to  the  original  pneumothorax.  On  the  other  hand,  if  evac- 
uation of  the  pleura  is  too  long  delayed,  jiermanent  and  irrc'j)arable 
collapse  of  the  lung  may  take  place.  The  use  of  the  manometer 
in  conjunction  with  the  aspirator  is  of  great  service,  l\v  informing 
the  operator  of  the  exact  degree  of  intrapleural  tension  during  the 
operation. 

The  following  conclusions,  from  a  recent  and  careful  pajier  by  Potain 
(Gaz.  (Irs  Ilnpitaux,  Ajiril  26,  1889),  may  be  regardeil  as  a  very  modern 
and  authoritative  presentation  of  the  indications  for  interference  in  pneu- 
mothorax. He  savs  :  "  1.  In  the  beginning,  when  pneumothorax  does 
not  uive  rise  to  marked  (lyspncien,  no  surgical  interference  is  indicatiHl. 
2.  When  bv  a  valvular  mechanism  at  the  seat  of  the  perforation  the 
air  accumulates  in  the  thorax  at  a  dangerous  tension,  which  can  be 
recd^nized  bv  distension,  by  the  displacement  of  the  diaj^hragm  and 
mediastinum,  it  is  necessary  to  evacuate  by  puncture  enough  air  to  ren- 
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(lor  the  pressure  within  e(|iial  to  that  dl'thc  external  atiiiospiierc.  3. 
If  a  soro-fibrinoiis  ellnsinn  oeenrs,  abstain  iVoni  interference  as  long  as 
it  is  not  (hiii<i;er()iis  from  its  weight  or  vohiine.  4.  Wlien  the  effusion 
passes  this  limit  the  fluid  must  be  entirely  withdrawn,  in  such  a  man- 
ner that  the  intrapleural  pressure  constantly  equals  the  normal  atmo- 
spheric pressure — seven  millimetres  of  mercury.  5.  If  the  effusion  is 
sero-purulent,  and  not  fetid,  the  same  rule  holds  good.  6.  But  if  the 
seat  of  the  purulent  accumulation  communicates  with  a  bronchus,  or  if 
the  effusion  is  purulent  and  fa'tid  from  the  beginning,  it  is  necessary  at 
once  to  operate  as  for  empy;oma  if  the  opposite  lung  will  be  sufficient 
for  the  respiratory  needs  of  the  individual,  notwithstanding  the  return 
of  the  diaphragm  to  its  original  position  ;  but  if  this  is  not  the  case, 
and  the  respiration  is  l)ad  and  insullieient,  introduce  a  syphon  drain, 
which  has  cured   many  bad  cases."  ' 

'  Witzel's  method  of  removing  an  acnte  pneumothorax  resuUing  from  penetrating 
wounds  of  the  thorax  is  worthy  of  remembrance  in  the  treatment  of  this  condition 
when  resulting  from  patiiological  causes.  Tliis  plan,  which  has  been  successfully  carried 
out  in  Trendelenburg's  clinic,  aims  at  the  conversion  of  the  pneumothorax  into  an  arti- 
Hcial  liydrothorax,  the  latter  being  finally  emptied  by  aspiration.  The  procedure  is 
thus  described  in  the  Centralb.  f.  Chinirc/ie,  No.  28,  1891  (also  Annabi  of  Surgery,  Nov., 
1891)  :  "The  bleeding  having  been  arrested,  a  male  metallic  catheter  is  introduced 
into  the  pleural  cavity  through  the  highest  points  of  the  wound,  its  beak  being  parallel 
with  the  chest-wall.  The  wound  is  thereafter  closed  by  sutures  both  air-  and  water- 
tight, with  the  exception  of  a  little  opening  at  the  highest  point.  The  pleural  cavity 
is  now  generally  filled  with  a  solution  of  boric  acid  at  blood  temperature  till  all  the 
air  is  expelled  through  the  catheter,  and  all  the  fluid  is  removed  by  depressing  the 
irrigator,  which  then  acts  as  a  syphon.  The  case  treated  in  this  way  progressed  very 
favorably." 
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ACUTE  AND  CHRONIC  ORGANIC  DISEASES 
OF  THE  HEART. 

By  W.  H.  THOMSON,  M.  D.,  LL.D. 


Unlike  other  viscera,  such  as  the  hings,  liver,  kidneys,  etc.,  which 
contain  within  themselves  the  chief  conditions  for  their  specific  func- 
tions, the  heart  is  but  a  part  of  the  apparatus  of  the  circulation.  Xot 
only,  therefore,  will  disorders  of  the  heart  affect  the  circulation,  but 
the  converse  is  equally  important,  that  disorders  of  the  circulation  will 
affect  the  heart.  We  might  even  say  that  organic  changes  in  the  heart, 
however  striking  their  signs  may  be,  are  serious  only  in  proportion  to 
the  signs  which  accompany  them  in  the  circulation,  and  often  it  is  the 
presence  of  the  latter  alone  which  leads  us  to  judge  that  the  heart  must 
be  wrong.  Thus  we  have  long  ceased  to  regard  the  ])resence  of  a 
cardiac  murmur  as  the  chief  symptom  to  establish  either  the  form  or 
the  degree  of  heart  disease ;  still  less  can  it  chiefly  be  relied  upon  for 
prognosis  or  as  a  guide  for  treatment.  In  a  case  of  cardiac  dropsy, 
for  example,  a  physician  could  better  be  uncertain  about  the  precise 
heart-murmurs  which  he  hears  than  be  wholly  ignorant  of  the  signif- 
icance of  the  signs  of  general  endocarditis  and  of  the  tense  pulse  of  the 
])atient.  The  consideration  of  heart  disease,  therefore,  instead  of  rest- 
ing at  the  cardiac  valves,  should  include  also  a  consideration  of  the 
whole  circuit  of  the  circulation.  Physical  examination  of  the  arteries 
may  afford  as  important  indications  of  the  nature  of  cardiac  disease  as 
physical  examination  of  the  heart  itself;  and  the  same  may  be  said  of 
signs  observable  in  the  venous,  lymphatic,  and  capillary  systems.  The 
circulation  in  fact,  is  more  extensive  still  in  its  course,  for  the  rapid 
effects  of  a  hypodermic  injection  show  that  the  interstitial  fluid  outside 
the  capillaries  moves  at  a  scarcely  slower  pace  than  the  intratubular 
current,  and  many  cases  of  labored  heart-action,  leading  in  time  to 
serious  oro;anic  changes  in  the  heart,  doubtless  arise  first  in  a  dis- 
ordered  state  of  the  interchange  between  the  intra-  and  the  extra- 
capillary fluids. 

These  facts  receive  a  ffood  illustration  in  the  marked  difference 
which  exists  between  acute  and  chronic  diseases  of  the  heart.  Acute 
diseases  of  the  heart,  like  acute  diseases  in  general,  are  of  the  nature 
of  accidents,  because  their  cause  is  usually  external,  such  as  infection 
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or  exposure.  IJke  accidents  also,  they  are  local  in  their  seat,  and 
commonly  show  a  tendency  to  recovery,  with  or  without  certain  special 
complications  or  sequelae.  Chronic  affections  of  the  heart,  on  the  other 
hand,  like  most  chronic  affections,  are  not  accidents,  but  are  associated 
with  wider  and  more  general  conditions,  such  as  diffused  vascular 
disease  or  affections  of  the  lungs  or  kidneys.  The  treatment  of  these 
two  classes  of  heart  disease,  therefore,  often  differs  as  much  as  the 
treatment,  for  example,  of  acute  pneumonia  and  of  chronic  pulmonary 
phthisis. 

We  can  begin,  therefore,  with  the  separate  consideration  of  acute 
diseases  of  the  heart,  and  we  will  take  them  in  the  order  of  their 
frequency  in  practice,  rather  than  after  any  anatomical  system. 


ACUTE  DISEASES  OP  THE  HEART. 

Acute  Endocarditis. 

This  affection  occurs  most  connnonly  from  the  presence  of  a 
ptomaine  in  the  blood,  of  which  the  chief  is  that  which  occasions 
acute  articular  rheumatism.  Xext  to  rheumatism,  chorea  should 
be  ranked.  Osier  claims  that  chorea  is  a.ssociated  even  oftener  than 
rheumatism  with  inflammation  of  the  heart,  but  that  its  develoj)- 
ment  may  be  so  independent  of  the  choreic  symptoms  that  it  may 
not  be  detected  until  months  after  these  have  subsided.  Acute  endo- 
carditis occurs  in  scarlatina  with  or  without  rheumatic  .•symptoms ; 
also  in  measles,  and  less  frequently  in  diphtheria.  It  also  ilevelops, 
generally  in  a  subacute  form,  in  both  acute  and  chronic  nephritis ;  of 
a  severe  type  from  corr€\-iponding  septic  absorption  in  pya?mia  ;  and, 
again,  of  a  mild  type  from  less-pronounced  .>^epsis  in  many  affections 
characterized  by  ulcerative  processes,  such  as  typhoid  fever,  small-pox, 
phthisis,  etc. 

As  in  other  acute  inflammations,  the  tendency  to  local  development 
is  illustrated  in  acute  endocarditis  by  its  almo.st  exclusive  limitation  to 
the  left  side  of  the  heart.  It  would  apjiear  as  if  the  inflammatory 
poison  needed  arterial  blood  for  its  efficacy,  for  in  the  foetus  the  right 
side  of  the  heart,  which  receives  the  arterialized  blood  first  through  its 
auricle,  is  as  often  attacked  as  the  left.  To  this  may  be  addal  dire<.'t 
impact,  because  at  the  aortic  orifice  it  is  the  ventricular  surface  of  the 
valves  which  is  attacked,  while  at  the  mitral  it  is  the  auricular.  The 
inflammation  begins  with  a  reddening  of  the  valves,  especially  at  their 
lines  of  junction,  where  rows  of  small  granulations  soon  form  which 
are  quite  analogous  to  tho.se  of  an  inflamed  coujunctiva,  and.  like  thc^e, 
they  .soon  become  .sources  of  further  irritation  of  the  smooth,  rapidly- 
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moving  lining  on  wliicli  tliov  (k-velop;  with  liiis  (lilll'ivnco,  that  in  the 
heart  the  disintegration  of  the  lencoeytes  whidi  infiltrate  the  granula- 
ti(»ns  leads  to  the  direct  de|)(».sit  of  filjrin  npon  them  from  the  passing 
blood.  \W  this  means  they  grow  into  vegetations  of  more  or  less  size, 
snffieient  to  extend  the  irritation  by  friction  to  the  whole  valvular  sur- 
face, and  then  to  the  walls  of  the  heart  itself.  In  the  case  of  long 
vegetations,  reaching  down  into  the  heart,  local  idcerative  action  may 
be  recognized  where  the  tips  of  the  processes  have  come  thus  into  con- 
tact with  the  contracting  ventricidar  wall,  which  may  lead  even  to  a 
circumscribed  abscess  in  the  muscidar  substance.  At  other  times  this 
action  is  more  directed  against  the  root  of  a  valve,  causing  an  ulcera- 
tion which  may  perforate  it  or  sever  its  connection  with  one  of  the 
chordre  tendinjv,  or  so  lead  to  distortion  of  the  valve  in  cicatrization 
as  permanently  to  damage  its  working. 

In  many  cases  acute  endocarditis,  owing  to  its  limited  ai'ea, 
begins  with  such  moderate  constitutional  symptoms  that  but  for 
auscultation  its  presence  would  not  be  suspected.  Thus  in  autop- 
sies of  ty})hoid  fever  and  of  j)lithisical  subjects  it  is  found  to  have 
existed  in  some  without  having  been  detected  in  life.  This  fact,  there- 
fore, always  should  lead  to  frequent  examinations  of  the  heart  in  those 
acute  diseases  in  which  its  occurrence  is  likely.  Before  auscultation 
reveals  its  beginning,  however,  I  have  often  found,  without  there 
being  any  pericarditis,  tenderness  on  pressure  made  in  the  epigas- 
trium upward  under  the  left  arch  of  the  costal  cartilages  at  the  end  of 
expiration.  The  patients  catch  their  breath,  while  the  heart  gives  a 
few  rapid  beats  from  the  pain  produced.  It  is  important  to  note  that 
in  children  with  rheumatism  endocarditis  often  develops  while  both  the 
joint  symptoms  and  the  fever  are  very  moderate.  Thus  a  boy,  aged 
twelve  years,  two  days  after  sitting  on  the  cold  ground  watching  a  ball 
game,  complained  only  of  some  stiffness  of  one  knee  and  in  the  oppo- 
site ankle.  I  found  his  heart  unaffected  then,  but  the  next  day,  though 
only  the  knee  remained  slightly  inflamed,  endocarditis  had  already 
begun,  and  continued  to  progress,  while  the  joint  symptoms  steadily 
declined.  Xo  doubt,  therefore,  many  cases  of  chronic  heart  disease, 
whose  origin  is  unknown  to  the  patients  or  to  their  friends,  may  have 
begun  thus  in  some  early  slight  rheumatic  attack,  Avhose  pains  were 
supposed  to  be  of  the  variety  termed  ''growing  pains,"  and  hence 
children  who  have  passed  restless  nights  with  such  pains  should  be 
frequently  examined  for  cardiac  symptoms. 

As  the  inflammation  progresses,  however,  an  increase  of  fever  and  of 
pain,  referred  to  the  prsecordium  (by  children  to  the  stomach),  with  pal- 
pitation, is  the  rule.  The  expression  also  often  becomes  anxious,  a  sign 
of  particular  importance  in  children,  as  it  differs  so  much  in  them  from 
the  expression  of  pain.    The  signs  on  auscultation  in  the  ordinary  form 
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of  this  affection  are  commonly  syfttoiic,  rarely  dia-stolic,  murmurs,  ot'teuer 
at  the  apex  than  at  the  base,  and  not  infrequently  of  a  loud  blowing 
character.  The  loudness  of  the  murmur  is  no  index  of  severity,  for  it 
is  not  as  serious  a  symptom  as  a  feeble  uuu'mur  with  disturbance  of 
rhythm  and  unfavorable  general  symptoms.  The  duration  of  such  an 
attack  of  endocarditis  is  very  variable,  but  the  prognosis,  as  far  as  the 
existing  inflammation  is  concerned,  is  good ;  for  the  majority  of  such 
cases  recover,  without  the  patient  being  aware  that  a  permanent  mis- 
chief has  befallen  him.  In  many  instances,  however,  the  pulse  remains 
frequent  and  the  heart  irritable  for  a  l(»ng  time  afterward.  Its  physio- 
logical unrest  is  itself  the  cause  of  the  delayed  subsidence  of  the  inflam- 
mation, and  hence  the  difliculty  of  checking  a  moderate  endocarditis  in 
children,  from  their  being  allowed  so  commonly  to  get  up  too  soon  and 
to  act  like  other  children  in  their  sports. 

In  more  severe  cases  of  acute  endocarditis  the  pain,  fever,  and  rapid 
or  irregular  heart-action  may  be  much  more  pronounced,  and  the  dis- 
tress of  the  patient  from  them  be  very  evident.  But  in  other  cases 
these  symptoms  may  be  comparatively  slight  and  the  temperature  low, 
while  the  constitutional  symptoms  are  very  grave,  resembling  the  ter- 
minal stages  of  typhoid  fever,  meningitis,  or  general  tuberculosis. 
One  manifestation,  however,  should  at  once  suggest  endocarditis 
instead  of  these  diseases,  and  that  is  ecchymoses  on  the  skin,  with  or 
without  heematuria.  These  are  due  to  a  stream  of  fibrinous  emboli 
sent  into  the  circulation  from  their  soft-clotted  sources  in  the  heart, 
the  larger  ones  when  arrested  in  some  viscus  often  occasioning  rigors 
with  elevation  of  the  temperature,  so  as  to  simulate  remittent  fever. 
The  course  of  these  cases  may  be  prolonged  for  many  Mceks.  The 
prognosis  is  bad :  the  pulse  is  rapid  and  feeble,  the  patient  being  some- 
times much  distressed  with  dyspnoea  or  attacks  of  syncope  or  other 
signs  of  the  formation  of  heart-clots,  while  others  die  after  severe 
cerebral  symj)toms,  such  as  delirium  or  stupor,  or  with  signs  of  inter- 
current inflammation  from  infection  of  the  lungs,  liver,  spleen,  or 
kidneys.  Recovery,  however,  does  occur  in  some,  even  after  they 
have  shown  ecchymoses  quite  extensively. 

Treatment. — Naturally,  the  first  indication  is  to  deal  witii  the 
blood-poison  Mhich  is  causing  the  inflammation.  As  regards  the 
commonest  agent  of  the  kind,  I  have  little  doubt  that  heart  inflam- 
mations have  increased  in  frequency  since  the  introduction  of  tlie 
salicylates  in  the  treatment  of  rheumatism,  compared  with  the  time 
mIicu  the  alkaline  treatment  was  more  gt'iicraily  followal.  That  a 
full,  and  not  a  partial,  recourse  tt)  alkalies  will  render  carditis  in  any 
form  uncommon  in  all  jiatients,  excejit  children,  with  ai-iUe  rheuma- 
tism, I  believe  as  implicitly  as  did  Fuller  himself.  That  either  form 
of  treatment  has   much  advantage   over  the  other  in  shortening  the 
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real  duration  ot"  tlu'  rlK'iiiuatisni  is  very  iloiiljttul.  That  the  salicy- 
lates do  relieve  the  aceoiupanyiiiu  arthritis  the  soonest  and  best  no 
one  can  deny,  hut  the  hlood  most  highly  char<fed  with  them  is  just  as 
likely  to  inHame  the  heart  as  it  is  without  them — Just  as  rheumatism 
in  childhood  shows  that  there  is  no  necessary  connection  between  the 
severity  of"  the  joint-symptoms  and  the  liability  to  carditis.  Xot  so 
the  alkalies.  When  they  are  given  promptly  and  with  the  one  object 
speedily  to  alkalinize  the  urine  and  to  keep  it  alkaline,  the  heart  may 
be  reasonably  reirarded  as  safe  frijm  serious  attack.  For  this  purpose 
it  is  not  enough  simply  to  give  alkalies,  but  a  relative  excess  of"  alkalies 
in  the  blood  and  in  the  secretions  must  be  secured,  and  to  do  this  may 
require  persistent  and  free  dosing  for  prolonged  periods.  For  this 
purpose  I  prefer  Garrod's  treatment,  with  40  grains  of  the  bicarbonate 
of  potassium  and  5  grains  of  citric  acid,  every  two  hours  continuously 
till  the  urine  is  not  only  rendered  alkaline,  but  remains  so  for  twentv- 
four  hours,  when  the  same  doses  may  be  given  every  three  or  four 
hours,  according  to  the  tendency  to  revert  to  acidity.  By  this  medi- 
cation, when  in  adults  the  symptoms  of  rising  fever  and  of  the  exten- 
sion of  joint-inflammations  point  to  approaching  heart  mischief,  we 
secure  not  only  prophylaxis,  but  also  may  arrest  a  carditis  already 
begun.  German  writers  (Traulje,  Leyden,  Fraenzel)  maintain  that  in 
acute  rheumatism  an  actual  dilatation  of  the  heart  may  be  demonstrated 
by  the  extension  of  the  area  of  percussion  dulness,  without  there  being 
any  endo-  or  peri-  or  myo-carditis  present,  and  that  on  the  subsi- 
dence of  the  rheumatism  the  heart  regains  its  normal  dimensions.  If 
this  be  so,  it  indicates  a  tendency  of  the  heart-muscle  to  be  so  weak- 
ened by  the  rheumatic  poison  that  the  resulting  dilatation  mav  dispose 
to  valvular  inflammation  from  strain  by  the  impact  of  the  blood-cur- 
rent when  the  valves  are  not  yet  adjusted  to  the  dilatation,  and  the 
detection  of  this  condition  may  afford  another  reason  for  an  early 
resort  to  alkalies.  Meantime,  the  alkaline  treatment  does  not  exclude 
the  employment  of  the  salicylates  from  the  beginning  for  their  analgesic 
effects,  and  therefore  I  long  have  been  accustomed  to  prescribe  the  lat- 
ter alone  at  the  commencement  of  acute  rheumatism,  and  then  to  dimin- 
ish or  to  intermit  their  use  so  soon  as  heart-complications  seem  to  be 
threatening. 

Another  indication  in  the  treatment  of  acute  endocarditis  is  to  slow 
the  beats  of  the  heart  itself.  When,  compared  with  other  acute  inflam- 
mations with  similar  symptoms,  it  is  noted  how  insignificant  are  the 
structural  changes  which  a  rheumatic  inflammation  produces  in  other 
textures,  it  is  evident  that  another  factor  besides  the  rheumatism  is 
needed  to  explain  the  severity  of  the  heart  lesions.  A  knee-joint  with 
the  same  amount  of  pain  and  swelling  from  any  other  cause  of  arthritis 
would  probably  not  fully  recover  therefrom,  while  in  acute  rheumatism 
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it  may  part  with  its  inflammation  by  transfer  to  another  joint  in  one  day. 
Tliat  factor  which  in(hices  organic  changes  in  the  heart  is  indicated, 
doubtless,  by  the  contrast  between  the  joint  kept  motionless  when  it  is 
attacked  and  the  inflamed  valve  vibrating  a  hundred  times  and  more  a 
minute.  This  surmise  is  further  borne  out  by  the  effects  of  the  rheu- 
matic inflammation  in  another  unresting  texture — the  pleura  ;  for 
rheumatic  pleurisy  resembles  the  cardiac  more  than  the  joint  inflam- 
mations in  consecutive  damage. 

To  quiet  the  heart  in  endocarditis  aconite  is  the  preferable  sedative, 
for  its  specific  analgesic  property  renders  it  superior  to  the  simply 
slowing  action  of  veratrum  viride.  Five  drops  of  the  tincture  every 
three  or  four  hours,  according  to  the  effects,  will  often  cause  a  marked 
improvement  in  the  heart-symptoms,  and  if  there  be  much  pain  Dovei*'s 
powder  is  an  excellent  adjuvant  to  the  aconite.  In  those  cases  with 
quick,  feeble  pulse  and  grave  general  symptoms  aconite  is  contra- 
indicated. 

Another  measure,  often  not  as  sufficiently  attended  to  as  its  relations 
to  such  an  inflammation  require,  is  protection  of  the  surface.  While 
there  is  no  direct  vascular  connection  between  the  skin  and  the  internal 
viscera,  the  general  law  of  a  close  relationship  between  the  vaso-motor 
nerves  of  an  internal  part  and  that  of  the  corresponding  cutaneous 
area  has  many  important  therapeutic  applications.  On  this  law  are 
based  not  only  the  uses  of  counter-irritation,  but  also  those  of  all 
external  applications  in  the  treatment  of  internal  inflammations.  The 
quick  start  of  the  heart  in  health  on  a  sudden  application  of  cold  to  the 
prfBcordium  is  an  illustration  of  this  sensory  association.  But  in  all 
inflammatory  states  of  internal  organs  this  normal  sensitiveness  to 
cutaneous  impressions  is  ranch  increased.  A  person  with  an  acute 
coryza  will  know'  that  a  cold  draught  is  coming  from  some  source  which 
he  would  be  quite  unable  to  appreciate  in  his  usual  condition.  There 
can  be  no  doubt,  therefore,  that  an  acute  inflammation  of  the  heart  can 
be  much  aggravated  by  a  neglect  to  protect  the  affected  side  of  the  chest 
from  chill.  It  is  rare  to  have  that  region  laid  bare  in  health,  either  by 
dav  or  bv  night,  and  yet  I  have  seen  physicians  expose  the  chest  of 
])erspiring  patients  with  acute  rheumatism  and  a  carditis  to  an  unjus- 
tifiable extent  and  time  while  making  their  examinations  ;  and  on  one 
occasion,  I  doubt  n(jt,  WMth  fatal  result  in  a  case  of  commencing  peri- 
carditis, in  order  that  a  class  of  students  might  liear  the  friction-sound. 
We  sht)uld  pursue  instead  the  opjiosite  course,  not  only  l\v  providing 
a  special  covering  for  the  surface  over  the  cardiac  area,  but  also  by 
the  sedative  effect  of  moist  heat  along  with  a  variety  (»f  anodynes. 
Poultices  mixed  with  extract  of  hamamelis  and  laudanum,  and 
covered  with  oil  silk,  could  be  us(m1  by  day.  while  at  night  it  is 
preferable  to  saturate    a    flannel    with   linimentum  opii    4    parts  and 
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liniincutum  clilorofonui  and  liiiiniciitiiin  acoiiili,  each  1  part.  1 
have  also  lonjjj  found  a  rc'coininciidatioii  ol"  Dr.  T.  K.  Chambers 
of  <;r('at  scrvifo,  tliat  all  jiatieiits  with  acute  rheumatic  inflamniatious 
should  lie  between  blankets.  This  gives  relief  at  once  to  the  tender 
joints,  whose  hypersesthesia  is  much  aggravated  by  the  rubbing  of 
the  sheets  when  wet  through,  as  they  often  are,  with  acid  perspiration, 
while  the  blankets  serve  nnich  better  than  sheets  to  prevent  further 
rheumatic  inflammation  or  relaj)ses  from  chill.  I  have  no  doubt  that 
pers])iration,  especially  at  night,  is  a  potent  cause  of  intensifying  or 
prolonging  an  attack  of  rheumatism.  Under  the  present  sway  of 
microbism  the  view  is  widely  maintained  now,  especially  in  Germany, 
that  acute  articular  rheumatism  is  a  bacterial  disease.  But  bacteria 
alone  are  not  suflicient  in  any  disease,  else  tuberculosis,  for  example, 
would  be  universal,  and  in  rheumatism  one  condition  is  necessary  for 
the  supposed  microbes  to  initiate  this  disease,  and  that  is  the  chilling 
of  the  skin  when  wet.  Acute  rheumatism  is  therefore  endemic  both 
in  cold  wet  climates  and  in  dry  deserts  like  Arabia,  from  exposure  of 
the  moistened  skin  to  cold — a  constant  experience  among  their  inhab- 
itants. The  Bedouin  Arabs,  to  my  personal  knowledge,  are  exposed 
to  great  changes  of  temperature  from  the  rapid  radiation  of  the  heat 
from  the  desert  at  night,  so  that,  on  going  to  sleep  soon  after  sundown 
with  a  torrid  temperature  in  their  tents,  they  often  awaken  in  the  early 
morning  with  a  wind  so  cold  that  a  European  would  find  a  winter  over- 
coat welcome. 

The  perfect  protection  of  a  patient  with  a  rheumatic  carditis  from 
surface  cold  is  therefore  as  important  an  indication  as  any  other  in  his 
case;  and  for  the  same  reason  during  the  subsidence  of  the  inflamma- 
tion, when  the  heart  remains  irritable  for  so  long  a  time,  it  is  well  to 
order  a  large  belladonna  plaster  to  cover  the  whole  cardiac  area.  As 
remarked  above,  no  case  of  carditis  should  be  allowed  to  get  up  too 
soon.  The  progressive  nature  of  the  heart  affection  in  this  stage  of 
subacute  inflammation  is  too  often  illustrated  by  the  afler-historv  of 
those  patients  w^ho  cannot  be  persuaded  sufficiently  to  avoid  all  influ- 
ences w'hich  increase  the  frequency  of  the  heart-beats. 

In  the  treatment  of  the  types  of  endocarditis  described  above,  with 
grave  constitutional  symptoms,  we  have  to  rely  mainly  upon  free  alco- 
holic stimulation.  Unless  the  temperature  exceeds  103°,  we  may  hope 
for  benefit  from  20-drop  doses  of  the  tincture  of  the  chloride  of  iron. 
Quinine  and  the  coal-tar  derivatives  are  mischievous  from  their  weak- 
ening effect  on  the  heart.  I  had  one  case  which  seemed  to  improve 
remarkably  from  drachm  doses  of  Labarraque's  solution  of  chlorinated 
soda,  given  freely  in  milk  and  water.  I  was  led  to  do  this  from  my 
constant  use  of  this  medicine  in  scarlatina,  and  in  which  it  also  acts 
well  on  the  cases  with  rheumatic  symptoms.     In  the  endocarditis  occur- 
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ring  in  acute  nepliritis  fre(jiient  warm  baths  .seem  to  do  good,  not  only 
to  the  renal  afFectit)n,  hut  also  to  the  cardiac  complication  by  their  seda- 
tive effect  on  the  heart. 


Malignant  Endocarditis. 

Instances  of  this  severe  malady  are  not  of  uncommon  occurrence  in 
hospital  wards,  but  three  cases  in  private  practice  afford  good  illustra- 
tions of  its  protean  symptomatology,  as  well  as  of  its  more  common 
types. 

A  lad  of  fourteen  was  brought  to  me  as  a  case  of  chronic  ague,  with 
extreme  ansemia,  of  five  months'  duration.  Though  repeatedly  exam- 
ined by  myself  and  by  more  than  one  distinguished  consultant,  yet  no 
cardiac  murmur  or  other  heart-symptom  could  be  found  to  account  for 
the  transient  appearance  of  reddened  spots  on  d liferent  parts  of  the 
body,  generally  in  the  neighborhood  of  joints,  whenever  he  had  one  of 
his  severe  chills  with  fever  and  sweating,  and  which  occurred  usually 
every  seven  days.  During  the  intervals  his  temperature  was  normal 
or  subnormal.  At  last  a  chill  occurred  which  was  followed  by  the 
rapid  development  of  endocarditis,  pericarditis,  high  fever,  delirium, 
hemiplegia,  and  death,  A  localized  ulceration  on  the  left  aspect  of  the 
ventricular  septum  was  the  probable  origin  of  his  disease,  as  it  would 
account  for  the  long  absence  of  valvular  signs. 

The  second  case  began  with  a  follicular  inflammation,  which  devel- 
oped into  small  abscesses  in  the  tonsils  of  a  middle-aged  gentleman, 
and  which,  as  usual  with  him  in  former  attacks,  was  followal  after  a 
week  by  rheumatic  sym])toms  in  his  joints,  though  never  before  had 
his  heart  been  involved.  At  this  time  he  was  under  great  mental 
depression,  owing  to  financial  losses,  and  he  soon  showed  such  serious 
symptoms  of  prostration  and  excessive  sweating  that  the  diagnosis  of 
malignant  endocarditis  was  early  made,  though  the  only  heart-signs 
were  pronounced  disturbance  of  rhythm  and  rapid,  weak  pulse.  He 
became  obstinately  taciturn,  and,  after  developing  double  pneumonia, 
he  died  comatose.  It  was  the  right  side  of  the  heart  which  became 
affected   first  in  his  case. 

The  third  case  was  that  of  a  gentleman,  aged  sixty,  with  chronic 
sclerotic  valvular  disease  and  dilatation  of  the  left  ventricle,  who,  by 
proper  treatment,  had  recovered  a  few  months  previously  from  j>ulmo- 
nary  ciedenia  and  gtMieral  anasarca  :  but  after  a  dysenteric  attack, 
induced  by  careless  eating,  his  lieart-sym|^toms  suddenly  bwame  aggra- 
vated. General  dropsy  rapidly  developed,  with  great  dyspnoea,  fol- 
lowed soon  by  cerebral  symptoms,  and  then  by  a  most  extraonlinarv 
appearance  of  ecchynioses«over  the  whole  Inuly.  After  death  the  uni- 
versalitv  of  these  luemorrhaoes  in  even  nnieous  and  serous  membranes, 
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as  well  as  in  the  parenchyma  (»f"  the  viscera,  would  siig;^(.,st  a  sort  of 
baeterial  spray   from   the  aortic  orifice  to  accoinit   for  them. 

In  this  disease  rheumatic  autecedeuts  are  hut  rarely  noted,  and 
then,  with  few  exceptions,  <;nly  as  long-past  occasions  of  ehrouic  val- 
vular disease.  Long-standing  organic  heart-lesions,  however,  of  what- 
ever origin,  seem  to  be  pctteut  predisposiug  causes  for  developiug  the 
affection.  Next  eouie  infective  fbruis  of  pneumonia,  with  the  further 
not  infrequent  complicati(jn  of  purulent  meningitis.  Next,  traumatic 
infection  from  some  external  source,  such  as  a  slight  woiuid  in  the  foot 
from  paring  a  corn,  or  from  a  furuncular  infUunmation,  or  from  a  phlebi- 
tis common  in  the  uterus  after  abortion  or  in  puerperal  fever.  In  these 
the  right  side  of  the  heart  is  first  attacked,  and  the  auricular  surfaces  of 
the  mitral  valves  secondarily,  with  pulmonary  complications  as  the 
rule.  In  some  cases,  however,  the  infective  source  is  not  discoverable. 
Nor  can  it  be  said  that  the  microbic  invasion  has  been  demonstrated 
yet  as  of  one  specific  kind,  the  commonest  form  found  associated  with 
purulent  foci  being  the  Staphylococcus  pyogenes  aureus.  On  the  other 
hand,  in  many  cases  pus  is  found  nowhere,  either  in  the  heart  itself  or 
in  the  affected  tissues.  The  proposed  name  of  "  ulcerative  endo- 
carditis" for  this  affection  will  not  cover  all  cases,  as  there  are  some  in 
which  no  ulceration  can  be  foini<l  in  the  heart.  Usually,  however, 
large  fungous  vegetations  are  found  with  extensive  ulceration  at  their 
bases,  or  the  ulcers  may  be  clean  cut  and  eroding,  or  perforating  the 
valves  or  even  the  septum,  or  else  by  means  of  abscesses  extending 
through  the  muscular  parietes  of  the  heart  till  a  purulent  pericarditis 
is  induced.  Meantime,  the  systemic  symptoms  are  of  all  the  varieties 
which  the  infected  blood-current  may  induce  in  its  circuit — sometimes 
pidmonary,  sometimes  cerebral,  gastro- intestinal,  renal,  etc.,  rendering 
the  diagnosis  often  a  matter  of  guesswork,  especially  as  these  secondary 
affections  may  afford  much  more  distinctive  signs  of  their  own  than 
the  heart  itself  does.  The  fever,  when  pronounced,  which  is  not 
always  the  case,  is  of  the  pyaemic  type,  but  in  chronic  ulcerative  states 
it  may  closely  resemble  ague  in  its  quotidian  or  tertian  stage,  or,  as  in 
the  case  of  the  boy  above  mentioned,  of  the  hebdomadal  type.  At 
other  times  it  has  the  characters  of  a  remittent  fever. 

The  disease  can  scarcely  be  otherwise  than  inevitably  fatal,  and  the 
treatment  therefore  can  be  only  palliative  of  the  urgent  symptoms. 

Acute  Pericarditis. 
As  fractures  are  classified  by  surgeons  into  simple  and  compound, 
not  because  the  latter  term  implies  more  extensive  or  serious  breakage 
of  bone,  but  because  a  new  element  is  introduced  into  the  case  by  com- 
munication with  the  outside,  so  pericarditis  may  be  termed  simple 
when  the  pericardium  alone  is  involved,  and  compound  when  there  is 
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peri-periearditis  as  well ;  for  the  course  and  ultimate  results  of  the 
affeetiou  are  much  modified  by  such  exteasion  in  the  majority  of  ca.ses. 
Thus,  complete  obliteration  of  the  pericardial  cavity  by  the  adhesion 
of  its  two  layers  is  not  infrequently  found  at  autopsies,  without  much 
appearance  of  damage  to  the  heart  therefrom  ;  but,  as  will  be  shown 
in  speaking  of  chronic  diseases  of  the  heart,  adhesions  of  the  peri- 
cardium to  adjacent  parts,  such  as  the  chest  parietes,  or  to  tlie  pleura, 
often  lead  to  progressive  structural  changes  which  entail  the  severest 
results  of  heart  disease. 

Acute  pericarditis  is  most  commonly  induced  In'  the  causes  enu- 
merated above  as  those  of  endocarditis,  such  as  acute  articular  rheu- 
matism, etc.  A  neighboring  pleurisy — more  commonly,  therefore,  of 
the  left  side — may  also  be  added.  But  the  jiericardium  has  its  own 
inflammation  besides  in  the  form  of  a  tubercular  pericarditis,  which 
mav  be  entirely  primary,  though  usually  it  is  associated  with  a  general 
tendency  to  tuberculosis  of  the  serous  membranes.  It  is  curious  that 
tubercular  pericarditis  is  more  common  among  elderly  than  amt)ng 
young  subjects.  In  this  form,  as  well  as  in  those  cases  which  occa- 
sionally develop  in  the  course  of  scurvy  and  purpura,  the  accompany- 
ing effusion  is  apt  to  be  bloody.  In  rheumatic  cases  the  effiisitm  is 
serous  or  sero-fibrinous ;  in  nephritis,  more  watery ;  while  it  is  puru- 
lent in  ulcerative  endocarditis,  pytemia,  and  endocarditis  from  exten- 
sion of  an  empva^ma.  If  life  be  prolonged  long  enough  in  purulent 
pericarditis,  the  pus  finds  an  outlet  in  the  most  various  directions,  as 
would  any  other  abscess  in  moving  parts.  Finally,  pericarditis  may 
be  induced  by  chronic  endocardial  and  aortic  lesions,  l)y  new  growths 
in  the  mediastinum  or  from  the  oesophagus,  bronchial  glands,  etc., 
and  by  various  traumatisms. 

The  temperature  in  acute  pericarditis  is  not  of\en  high,  ranging 
from  101°  to  103°,  and  in  chronic  cases  it  may  remain  normal.  At  the 
beginning  of  the  acute  inflammation  the  changes  are  the  same  as  in 
any  other  inflamed  serous  membrane.  But  ere  long  the  rapid  move- 
ments of  the  pericardium  cause  the  exudation,  whenever  it  is  not  quite 
fluid,  to  assume  the  "  honeycomb,"  "  shaggy,"  or  ''  butter  "  membrane 
appearance,  when  the  two  layers  are  separated  from  each  other,  or  it 
may  show  irregular  rolls  lying  between  free  flakes.  The  effusion  when 
liquid  mav  be  moderate  in  amount,  or  so  abundant  as  to  measure  from 
a  })iut  to  a  quart  or  more. 

The  svmptoms  of  pericarditis  depend  upon  the  conditions,  and  henw 
the  diagnosis  may  be  either  very  easy  or  quite  the  oppi>site.  "When  it 
occurs  in  acute  rheumatism,  for  example,  it  may  be  only  by  ausculta- 
tion that  its  presence  is  n^vc^aled.  In  the  first  stage,  pra?cordinl  jviin. 
as  niisrht  be  expected  in  the  case  (<f  a  tough  membrane,  is  more  pro- 
nounced than  in  endocarditis.      When  constitutino;  more  than  uneasi- 
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ness  or  toiuloniess  the  pain  may  1)0  ck'sci-ibed  as  cutting,  tearin<i:;,  or 
burning,  and  soiuotiinos  aa  radiating  to  the  left  shtjnlder  or  down  the 
left  arm,  and  it  is  often  accompanied  with  nansea  or  vomiting.  The 
pain  also  leads  to  restriction  of  the  movements  of  the  diaphragm,  so 
that,  though  the  j)atient  moves  his  legs  freely,  he  keej)s  the  trunk 
perfectly  still.  Locally,  there  is  tenderness  on  pressure  over  the  inter- 
costal spaces  and  left  side  of  the  epigastrium.  A  short,  hacking  cough 
is  fre(|uently  present,  which  if  continuous  should  suggest  the  further 
complication  of  diaphragmatic  or  lateral  pleurisy.  The  pulse  remains 
strong,  full,  and  excited  even  when  effusion  has  set  in,  and  it  is 
diagnostic  to  find  these  characters  while  the  impulse  is  enfeebled  by 
the  interference  of  liquid  in  the  sac.  When  the  effusion,  however, 
becomes  sufficient  to  embarrass  the  diastole,  the  pulse  alters  remark- 
ably.    Palpitation  meantime  is  very  common. 

In  the  first  stage  of  jiericarditis,  however,  it  is  by  auscultation  that 
conclusive  evidence  is  obtained  in  the  presence  of  the  characteristic 
friction-sound.  It  may  be  heard  most  plainly  where  other  murmurs  are 
but  rarely  heard,  as  over  the  pulmonary  artery  at  the  base,  or  equally 
over  both  ventricles,  but  it  distinctly  fails  to  be  transmitted  in  any 
direction  away  from  the  heart.  Though  double,  yet  its  sounds  are  not 
exactly  synchronous  with  either  of  the  heart-sounds  when  these  can  be 
also  heard,  and  it  is  more  superficial  than  are  endocardial  murmurs. 
At  first  the  friction-rub  may  be  of  a  grazing  character,  then  louder  and 
more  crackling,  like  the  crumpling  of  paper,  or  creaking,  though  very 
rarely  musical.  It  also  often  varies  with  position,  being  clearer  when 
the  patient  sits  up  than  when  lying  down. 

With  the  increase  of  the  effusion  the  symptoms  generally  become 
much  modified.  The  pain  moderates  and  the  murmur  disappears. 
The  breathing  becomes  labored  and  shallow ;  the  patient  lies  with 
the  head  high,  or  he  may  have  to  sit  up.  The  expression  becomes 
anxious,  the  countenance  paler  and  somewhat  cyanosed,  the  pulse  more 
rapid,  smaller,  and  weaker,  and  in  bad  cases  quite  irregular.  The  veins 
of  the  neck  are  enlarged  as  a  result  of  increasing  stasis,  and  thev  mav 
show  many  undulations.  Delirium  is  common,  or  the  patient  mav  be- 
come irrationally  taciturn.  The  signs  on  physical  examination  are  now 
dependent  on  the  effusion.  The  apex-beat  may  hardly  be  detected  bv 
the  touch,  but  be  strikingly  visible  to  the  eye  as  diffused  upward  above 
the  nipple,  with  a  distinct  undulatory  movement.  The  prsecordial  region 
is  bulging,  the  intercostal  spaces  widened  or  obliterated,  wM'th  sometimes 
the  further  unfavorable  symptom  of  cutaneous  oedema,  indicating  prob- 
able diaphragmatic  pleurisy.  Percussion  shows  marked  enlargement 
of  the  area  of  cardiac  dulness,  which  may  extend  from  the  clavicle 
above  to  the  diaphragm  below,  making  a  triangle  with  its  obtuse  apex 
at  the  sternal  junction  of  the  left  first  rib,  one  side  passing  downward 
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througli  and  beyond  the  left  nipple,  the  other  more  vertically  midway 
between  the  right  ni]>ple  and  the  median  line  of  the  sternum.  An 
important  sign  is  the  modification  of  the  Vjoundaries  by  change  of 
posture,  increasing  transversely  when  the  patient  sits  up,  and  diminish- 
ing when  he  lies  down  ;  and  it  is  further  significant  that  the  dulness 
extends  beyond  the  position  of  the  apex-beat.  If  the  pericardial  iuur- 
mur  continues  now  in  any  form,  it  is  changed  into  irregular  jogs,  which 
are  more  numerous  than  the  endocardial  sounds,  which  may  be  distinctly 
heard,  though  distant  and  muffled.  In  ftital  cases  the  failing  pulse  may 
seem  to  be  suspended  during  inspiration  or  cough,  while  restlessness, 
especially  of  the  arms,  rambling,  or  maniacal  delirium,  and  lastly — 
particularly  in  rheumatic  cases — convailsions  and  coma,  terminate  the 
scene. 

Recovery  from  pericarditis  often  occurs  more  rapidly  and  completely 
than  from  endocarditis,  the  whole  course  lasting  not  more  than  a  week, 
and  leaving  no  signs  during  the  subsequent  life  of  the  individual. 
In  other  cases  the  absorption  of  the  fluid  is  more  gradual,  and  as 
its  components  solidify  the  friction-rub  returns  louder  and  coarser 
than  before,  so  that  a  friction  fremitus  may  be  felt  by  laying  the  hand 
over  the  part.  More  pain  may  now  again  develop,  with  palpitation,  but, 
as  a  rule,  the  gradual  diminution  of  all  symptoms  is  progressive,  till, 
l)v  more  comjilete  adhesions  forming  between  the  two  layers  of  the 
meml)rane,  the  friction-rub  itself  disappears.  The  exudation  becomes 
in  time  converted  into  an  imperfect  form  of  connective  tissue,  which 
may  be  thin  and  delicate  or  thick  and  tough,  or  even  extensively  Ciil- 
careous.  There  are  no  means  of  certainly  diagnosticating  such  simple 
adhesions  during  life,  for,  unlike  external  adhesions  of  the  pericar- 
dium, they  rarely  give  rise,  except  in  the  calcareous  form,  to  definite 
disturbance  of  the  heart's  functions. 

Treatment. — The  dangers  of  the  attack  itself  are  greater  than  in 
endocarditis,  and  are  due  in  the  first  place  to  the  amount  of  compres- 
sion of  the  heart  by  the  effusion  ;  secondly,  to  the  greater  tendency  of 
pericarditis  to  involve  the  heart-muscle;  and  lastly,  to  the  liability 
of  extension  of  the  inflammation  tt)  the  pleura  or  liuigs. 

The  indications,  therefore,  are  to  moderate  the  inflammation  ;is  soon 
as  possible  ;  and  here,  as  in  endocarditis,  the  rapid  action  of  the  heart 
is  to  be  regarded  as  the  inevitable  and  yet  serious  C(»mplication  of  the 
inflammation,  and  therefore  it  is  the  first  thing  to  attend  to.  Pain 
is  the  leading  cause  of  both  the  excitcxl  and  the  irregular  cartliac 
beats  which  constitute  the  symptom  of  pal|)itation.  Hence  in  the 
first  stage  of  the  affection,  when  the  pulse  is  full  and  strong,  opium 
and  aconite  are  invaluable,  and  should  be  given  in  full  doses  ac(\ird- 
ing  to  the  age  of  the  patient.  W  Iumi  the  eti'usion  begins  to  tell  on 
the  circulation,  they  should    \)v  given  up.      Hot  anodyne  fomentations 
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covered  with  oiled  silk  should  likewise  he  assiduously  eontiuued  until 
the  syinj)tonis  of  the  second  st:i<re  hegin,  when  they  too  should  <^ive 
place  to  the  apiilication  of  mercurial  ointincnt  with  a  flannel  under 
the  oiled  silk  covering',  'i'his  old-fashioned  remedy  is  of  real  service, 
in  mv  o})inion,  throughout  the  subacute  stage  of  the  inllammation,  and 
for  a  long  time  afterward  in  cases  of  external  adhesions.  In  the  acute 
stage  German  writers  generally  advise  the  ap[)lieation  oi'  the  ice-bag. 
]\[v  experience  with  it  has  not  been  favorable  after  giving  it  a  fair 
trial  in  hospital  practice.  When  the  effusion  weakens  the  heart,  dig- 
italis and  stimulants,  like  drachm  doses  of  Hoffman's  anodyne,  with 
whiskey  or  brandy  are  rerpiired.  The  pulse-characters  should  be  our 
guide  rather  than  the  signs  of  effusion  alone,  for  accompanying  myocar- 
ditis may  be  the  cause  of  the  flagging  pulse  and  of  the  cyanosis,  while 
the  area  of  cardiac  dulness  may  be  but  moderately  increased.  All 
except  the  most  necessary  movements  of  the  patient  should  be  avoided, 
for  it  is  often  noticeable  how  h^ig  the  increased  frequency  of  the  heart- 
beats continues  after  such  exertion  as  sitting  up  o(;casions,  and  which, 
when  the  pulse  is  irregular,  may  cause  fatal  syncope.  When  the  effu- 
sion seems  stationary,  and  not  before,  a  blister  to  the  \vhole  precordial 
region  is  often  very  beneficial,  but  it  should  not  be  prescribed  in 
nephritis,  for  the  tendency  to  effusion  then  is  not  from  the  local  inflam- 
mation only,  but  is  part  of  a  general  condition.  In  rheumatic  cases 
the  alkaline  treatment  should  be  persevered  with,  but  all  salicylates 
stopped. 

If,  however,  the  symptoms  due  to  the  effusion  increase,  an  ex- 
ploratory introduction  of  a  hypodermic  needle  should  be  made,  with 
proper  antiseptic  precautions,  in  the  fifth  interspace  near  the  sternum, 
but  not  too  near,  on  account  of  the  internal  mammary  artery.  This 
preliminary  operation  is  needful,  for  we  cannot  be  certain  otherwise  of 
the  degree  of  removal  of  the  heart  from  the  chest-wall  by  the  fluid.  If 
fluid  be  withdrawn  readily,  we  then  can  use  the  aspirator  without  fear ; 
and  it  is  often  striking  how  a  moderate  abstraction  suffices  to  improve 
the  whole  aspect  of  the  case.  Experience  has  shown  that  the  dangers 
arising  from  puncture  of  the  heart  itself  are  but  slight.  For  purulent 
pericarditis  nothing  else  than  evacuation  of  the  contained  fluid  can  be 
done,  and  if  the  aspirator  fails  a  proper  trocar  and  canula  should  be 
used. 

The  after-treatment  of  pericarditis  should  be  according  to  its  excit- 
ing cause.  Restoratives  of  all  kinds  are  indicated,  except  that  in  every 
form  of  rheumatism  iron  is  mischievous,  while  in  nephritis  it  does  good 
combined  with  tincture  of  nux  vomica  and  sweet  spirit  of  nitre.  It  is 
only  in  convalescence  that  the  iodide  of  potassium  has  seemed  to  me 
beneficial ;  it  should  be  given  in  small  doses,  not  more  than  5  grains, 
and  long  continued.     I  have  thought  that  it  allays  a  tendency  to  pal- 
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pitation,  ami  I  give  it  in  combination  with  the  tincture  of  belladonna. 
^Sothing,  however,  so  quiets  the  heart  and  improves  the  symptoms  of 
patients  convalescing  from  any  form  of  carditis  as  to  have  them 
wheeled  out  in  mild  weather  to  spend  hcjurs  on  a  porch  or  verandah. 

Tubercular  Pericarditis. 
This  affection  may  develop  suddenly  as  a  primary  disease,  but  other- 
wise it  is  not  always  easy  to  maivC  out  its  existence.  The  etfusion  is 
often  bloody,  as  j^reviously  stated,  and  the  exudation  may  be  so  soft  that 
it  ])roduces  no  positive  S(jund.  The  patients  very  commonly  have  tul)er- 
cular  pleurisy  as  well,  and  in  any  case  this  form  of  pericarditis  is  prone 
to  become  complicated  with  external  adhesions.  If  cardiac  symptoms, 
such  as  great  weakness  of  the  pulse,  cyanosis,  and  more  dyspnrea  than 
the  pulmonary  lesions  will  account  for,  develop  in  patients  with  well- 
marked  phthisical  tendencies,  we  may  suspect  tuberculosis  of  the  peri- 
cardium and  watch  for  the  signs  of  effusion,  etc.  The  application  of 
a  blister  is  indicated  in  this  form  particularly,  while  the  case  is  other- 
wise treated  according  to  the  special  symptoms  present. 

Hydro-pericardium. 
Simple  dropsical  accumulation  in  the  sac,  without  inflammation, 
does  not  occur  as  an  isolated  affection,  but  in  conjunction  with  similar 
collections  in  other  serous  sacs,  and  therefore  most  commonly  in  chronic 
Bright's  disease  with  anasarca.  I  have  seen  it,  however,  quite  pro 
nounced  when  there  was  but  a  moderate  collection  in  the  adjacent 
j)leura.  It  ma}'  then  have  occurred  as  the  result  of  a  low  grade  of 
inflammation  which  was  not  enough  to  affect  the  temperature.  The 
treatment  should  be  that  followed  for  the  general  disea.se,  together  wirh 
the  local  application  of  mercurial  ointment. 

Acute  Myocarditis. 
This  is  a  very  different  affection  from  the  so-called  chronic  myo(\ar- 
ditis  or  chronic  fibroid  disease  of  the  lieart,  and  it  consists  of  a  true 
acute  inflannnation  of  tlie  mu.^cular  walls,  so  that  the  flbres  Inx'ome 
.softened,  and  under  the  microscope  sliow  the  characteristic  changes  of 
infhunmatory  processes  in  muscular  tissue.  It  is  a  not  uncommon 
accompaniment  of  acute  ]>cricarditis,  and  to  a  less  degree  of  endocar- 
ditis, but  it  is  then  generally  limited  to  the  mu.^cular  fibres  most  adja- 
cent to  the  inflamed  membrane.  As  previously  mentionetl,  it  may  consist 
of  a  localized  extension  of  ulcerative  endocarditis,  with  ab.>=cess-forma- 
tion,  but  in  any  case  this  associated  myocarditis  is  not  R\'(»gnizable  by 
])liysical  signs,  and  can  ouW  be  inferred  by  its  occasioning  more  weak- 
ness of  the  heart's  action,  with  dyspno\i  and  cyanosis,  than  the  jirimary 
disease  seems  to  account  lor.     Acute  myocarditis,  however,  undoubtcilly 
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does  occur  in  .sonic  cases  by  itself  witli(»iit  either  eiido-  or  [)eric;ir(litis,  as 
has  been  shown  by  (i.  West  in  Enghmcl,  and  Koster,  lluehie,  and  Ley- 
den  in  Germany.  Tiie  eases  reported,  with  confirmation  l)y  autopsy, 
mostly  occurred  in  connection  with  acute  rheumatism,  or  else  were  asso- 
ciated with  cirrhosis  ol"  the  liver  in  drunkards.  The  symptoms  during 
life  which  led  to  the  diagnosis  were  accompanying  acute  rheumatisr: 
with  serious  heart  symptoms,  without  signs  of  valvular  or  pericardic 
iniplit;ation,  or  without  rheumatism,  yet  with  the  same  symptoms  ol 
great  cardiac  dyspnoea,  cyanosis,  weak  heart-action,  and  delirium.  As 
cirrhosis  of  the  liver  is  i)articularly  apt  to  be  accompanied  by  degenera- 
tion of  the  muscular  tissues  generally,  it  is  probable  that  this  condition 
may  occasionally  take  on  an  acute  form  in  a  heart  previously  weakened 
by  alcohol,  but  the  frequent  presence  of  acute  rheumatism  in  the  cases 
reported  leaves  no  doubt  that  a  true  primary  myocarditis  may  be  set  up 
independently  in  rheumatic  fever ;  and  Ruehle  claims  that  this  happens 
oftcner  than  is  generally  supposed.  That  myocarditis  may  be  the  chief 
cause  of  the  fatal  course  of  a  rheumatic  endo-  or  pericarditis  is  readily 
granted,  but  as  a  separate  affection  it  certainly  is  not  common  in  this 
country.  The  recognition  of  its  possible  existence,  however,  is  ser- 
viceable if  only  to  prevent  a  too  exclusive  reliance  on  physical  signs 
in  the  diagnosis  and  prognosis  of  heart  affections.  The  absence  of 
murmurs  or  of  increased  area  of  dulness  on  percussion  should  not  cause 
us  to  rest  easy  in  the  presence  of  cyanosis  and  of  failing,  irregular  pulse. 
The  treatment  of  this  affection  is  of  course  the  same  as  that  of  like  con 
ditions  in  other  cardiac  inflammations. 
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A  CHRONIC  structural  change  in  the  heart  resulting  from  an  acute 
process  is  not  always  synonymous  with  chronic  heart  disease.  Thus 
acute  endocarditis  occasions  a  variety  of  changes  in  the  mitral  and 
aortic  valves  which  long  may  indicate  their  presence  by  their  charac- 
teristic murmurs,  and  yet  in  time  these  may  wholly  disappear.  That 
many  such  cases  outgrow  the  valvular  trouble,  especially  mitral 
lesions,  there  can  be  now  no  doubt.  The  majority  even  of  those  in 
whom  valvular  murmurs  permanently  continue  do  not  have  their 
health  unfavorably  affected  for  years,  and  in  many  of  them  the  duration 
of  life  is  not  appreciably  shortened.  Sir  Andrew  Clark  rejiorts  684 
cases  of  chronic  valvular  lesions  in  his  own  experience  which  had  been 
observed  for  five  years,  without  the  health  having  been  disturbed  by 
the  state  of  the  heart.  An  old  valvular  damage,  however,  soon 
becomes  a  serious  matter  when  certain  influences  or  states  begin  to 

Vol.  II.— 45 


7(«;  CHROyiC  DISEASES  OF  THE  HEART. 

strain  the  heart,  and  heuee  iu  no  cla-ss  of  disease^  is  it  .->o  injportant  to 
take  account  of  the  general,  in  distinction  from  the  sijecial  or  local, 
conditions  as  in  chronic  diseases  of  this  viscus.  Thus,  judged  by  post- 
mortem appearances  alone,  it  may  be  difficult  to  decide  whether  the 
valvular  changes  Avere  the  chronic  results  of  acute  processes,  or  were 
caused  by  acute  processes  supervening  upon  chronic  lesions.  But  the 
clinical  histcjrv  and  aspect  of  the  case  will  atfbrd  valuable  assistance 
toward  estimating  the  share  of  intra-  and  extra-cardiac  influences  in 
producing  the  symptoms,  as  well  as  their  order  in  time  ;  and  hence  we 
prefer  to  classify  the  various  chronic  affections  of  the  heart  into  the 
primary,  or  those  caused  by  some  lesion  in  the  heai't  itself,  and  second- 
ary, or  those  which  are  produced  by  disorders  of  the  circulation. 

Chronic  Valvular  Disease. 
Chronic  primary  valvular  disease  may  arise  from  an  endocarditis 
during  foetal  life,  the  right  heart  being  then  liable  to  attack,  as  pre- 
viously stated ;  so  the  commonest  congenital  form  of  valvular  heart 
disease  is  either  incompetence  or  stenosis  of  the  pulmonary  valves.  As 
articular  rheumatism,  chorea,  and  scarlatina  are  commonly  aifections 
of  childhood  or  of  youth,  so  primary  valvular  heart  disease  oftenest 
occurs  before  thirty  years  of  age,  to  give  place  then  to  progressive 
liability  to  the  various  forms  of  secondary  valvular  disease.  Of  the 
primary  forms,  mitral  incompetence  is  the  most  frequent,  aortic  stenosis 
the  next,  mitral  stenosis  the  next,  and  aortic  incompetence  the  least  fre- 
quent. In  the  order  of  seriousness  there  is  little  difference  between 
them,  when  the  valvular  damage  itself  is  moderate ;  but  when  it  is 
considerable,  much  the  worst  valvular  disease  is  aortic  incompetence, 
next  mitral  stenosis,  next  mitral  incompetence,  and  last  aortic  stenosis. 
As  the  chronic  inflammatory  processes  induced  through  the  imperfect 
working  of  the  valves  by  the  initial  inflammation  scarcely  can  be  lim- 
ited to  only  one  aspect  of  the  valves,  so  it  is  very  common  to  find  them 
result  in  both  stenosis  and  incompetence  of  the  aflecteil  orifice.  Thus, 
mitral  stenosis  may  begin  with  an  inflammation  of  tlie  auricular  sur- 
face, which  unites  the  edges  of  the  two  segments  by  a  growth  of  con- 
nective tissue,  sometimes  infiltrated  also  with  ailcare<nis  matter.  This 
process,  however,  may  extend  to  the  chordae  tendinje  below,  and  mat 
thcin  together  into  a  fibrous  cord  whose  contraction  draws  the  valve 
down  into  a  funnel  shape  with  a  small  slit  in  it,  constituting  the  '*  but- 
tonhole" mitral,  reducing  its  opening  to  one-third  its  normal  size. 
But,  on  the  other  hand,  the  effect  on  the  chordte  tendina^  may  ]>e  the 
reverse  of  this,  for  they  may  become  so  elongattxl  that  they  allow  the 
valves  to  flap  back,  with  consequent  regurgitation  into  the  auricle. 
(~)ther  contraction  changes  iu  the  valves  may  keep  them  open,  and 
yet  narrowtxl  in   both    systole    ami   diastole,  with  the   i)rodiu'tioM  of 
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doiiUlc  murmurs  a<•(•(»^(liIl^•l\•.  The  sio;iii()i(l  valves  (jf  tlie  aorta  may 
undergo  the  same  eluuigv.-,  so  that  aortic  regnr<5itation  is  very  com- 
monly preceded  by  a  stenotic  nuinimr.  The  valvular  changes  in 
aortic  iueomiM'tenee,  as  a  rule,  are  more  extensive  than  in  any  other 
form  of  valvular  disease,  owing  to  the  great  force  of  the  recoil  of 
the  aorta,  especially  as  this  increases  with  age.  The  slow  inflam- 
matory process  may  then  extend  to  the  aorta  itself,  and  with  aortic 
dilatation  we  may  find  a  valve  so  thickened  and  distorted  that  it  is 
turned  into  the  semblance  of  a  large  vegetation  flapping  back  and 
forth  in  the  blood-stream,  with  a  distinct  musical  vibration. 

The  etl'ects  of  these  lesions  will  vary,  of  course,  according  to  the 
valves  involved  and  the  extent  to  which  they  are  altered.  The  sys- 
temic effects  of  mitral  lesions  are  ultimately  those  of  failure  of  the 
right  or  venous  side  of  the  heart,  with  tlie  intermediate  stasis  of  the 
pulmonary  circulation  added.  In  a  case  of  primary  disease  of  the 
right  heart  from  pidmonary  emphysema  and  old  bronchitis  the  liver 
becomes  chronicallv  engorged,  so  that  its  lobules  show  the  ^'  uiitmeg  " 
appearance  caused  by  a  white  zone  of  fatty  cells  enclosing  red-and- 
yellow-looking  tufts  of  hepatic  and  portal  capillaries  and  distended  bile- 
ducts.  It  is  this  condition  of  the  liver  which  gives  the  yellow  tinge 
to  the  complexion  of  such  heart-disease  patients.  As  a  further  result 
of  portal  embarrassment  there  are  also  gastro-intestinal  symptoms, 
such  as  flatulence,  anorexia,  and  heaviness  after  eating,  constipation, 
and  haemorrhoids.  The  urine  is  diminished  in  quantity  from  a  like 
condition  of  the  kidneys,  but  it  is  important  to  mention  that  it  may 
be  quite  albuminous,  with  numerous  casts.  The  albuminuria  and  the 
casts  may  soon  disappear  with  the  improvement  in  the  heart.  The 
enlargement  of  the  liver  affords,  besides,  an  indication  that  tlie  kidney 
affection  is  not  primary,  but  is  due  to  the  embarrassment  of  the  heart; 
for  in  cases  of  original  Bright's  disease  associated  with  consecutive 
heart  disease  the  liver  is  not  much  enlarged,  if  at  all.  Finally,  the 
increasing  venous  stasis  tells  upon  the  external  circulation.  The 
ankles  begin  to  be  oedematous ;  then  the  dorsum  of  the  foot ;  and  an 
ascending  dropsy  ere  long  reaches  the  body,  with  ascites  and  general 
anasarca,  from  which  the  face  may  or  may  not  be  wholly  free,  accord- 
ing to  the  state  of  the  kidneys.  These  disorders  in  the  return  circu- 
lation may  follow  disease  of  the  right  heart  alone,  the  left  cavities 
then  being  small  and  contracted  because  of  the  diminished  flow  from 
the  lungs,  so  that  the  general  arterial  circulation  is  relatively  lessened, 
with  a  correspondingly  small  pulse.  It  is,  however,  a  more  curable 
state  than  disease  of  the  left  heart,  for  the  right  heart  both  dilates  and 
recovers  from  dilatation  more  readily  than  the  left  does.  Hence  the 
prognosis  is  more  serious,  if  the  right  heart  fails  from  disease  of  the 
left,  when  the  pulmonary  stasis  against  which  it  has  to  contend  is  of 
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mitral  origin.  In  mitral  stenosis  especially  the  engorgement  may  be 
so  great,  with  paroxysmal  exaccrl^ations,  that  a  profuse  haemoptysis 
may  (x^ciir,  and  l>loo(l  Ije  found  after  death  effused  in  small  scattered 
or  in  large  masses  in  the  lung-tissue  itself.  For  some  unexplained 
reason,  these  collections  of  so-called  "  pulmonary  apoplexy "  occur 
oftcnest  at  the  base  of  the  right  lung.  A  longer  stasis  may  block  the 
capillaries,  so  that  the  alveoli  become  almost  obliterated,  causing  the 
dense  heavy  condition  termed  splonization  of  the  lung,  while  a  more 
chronic  state  still  induces  interstitial  growth  of  connective  tissue,  thick- 
ening of  the  alveolar  walls,  deposit  of  pigment,  varicosity  of  the  veins, 
and  atheroma  of  the  pulmonary  arteries,  producing  the  apjiearance  to 
which  the  terms  *'  brown  induration "  or  "  brown  indurated  pneu- 
monia" are  given. 

In  mitral  stenosis  the  pulse  is  characteristically  small,  and  in  bad 
cases  irregular  as  well.  The  diminished  quantity  of  bh^od  in  the  left 
ventricle  generally  causes  it  to  be  small  and  contracted.  If  it  be  found 
hypertro])hied  instead,  the  presum])tion  is  that  mitral  incompetence 
occurred  lirst,  during  which  the  ventricle  enlarged,  and  that  the  steno- 
sis developed  afterward.  The  right  ventricle,  on  the  other  hand,  is 
always  enlarged  to  compensate  for  the  obstruction  in  the  pulmonary 
circulation,  so  that  with  the  smallness  of  the  left  ventricle  the  right 
may  extend  to  the  normal  position  of  the  apex-beat,  causing  the  cha- 
racteristic stenotic  murmur  to  be  heard  more  toward  the  middle  of 
the  sternum. 

Mitral  incompetence,  which  is  the  commonest  of  valvuhu'  lesions, 
may  be  caused  l)v  the  structural  changes  above  mentioned,  or  simply  by 
the  a-encral  distension  of  a  dilated  left  ventricle.  As  with  each  svstole 
a  part  of  the  blood  regurgitates  into  the  auricle,  the  latter  chamber 
becomes  distended  with  the  blood  received  both  from  the  lungs  and 
from  the  ventricle ;  and  hence  with  the  succeeding  diastole  a  larger 
(juantity  of  blood  than  normal  flows  into  the  ventricle.  This  entails 
heavier  work  on  the  ventricle,  and  leads  to  its  hypertrophy  :  l)ut 
unless  the  regurgitation  be  too  great,  the  blood  sent  into  the  aorta,  if 
there  be  no  stenosis  there,  is  fair  in  amount  and  the  pulse  remains 
normal,  but  Avithout  tension,  as  this  is  prevented  by  the  mitral  reflux. 
So  long  as  tlic  rigiit  ventricle  by  its  increased  strength  keejis  uj>  the 
resistance  in  the  left  auricle  to  the  mitral  regurgitation,  the  heart 
may  go  on  tilling  the  aorta  so  regularlv,  and  the  pulse  be  so  natural, 
that  this  condition  may  last  for  an  indefinite  time  withinit  any  sign 
save  the  mitral  nnirmur  to  indii-ate  its  existence.  Whenever  the 
incomjH'tence  of"  the  mitral,  however,  so  increases  that  the  right  ven- 
tricle fails  to  balance  it,  or  when  the  latter  itself  yields  and  dilates  in 
turn  from  such  an  added  strain  as  a  bronchitis,  then   primary   mitral 
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valvular  discaso  shows  all  llic  rfsnlt>  aixn'e  described  of  venous 
■cnibai-rassincut   in   the   liiii^s   and   t lintii^hont   the  system  generally. 

Aortic  stenosis  is  a  conitn(»n  result  of  acute  endocarditis,  but  is 
usually  then  not  sufficient  to  produce  serious  obstruction  to  the  circu- 
lation, as  compensatory  liypertro|)liy  proni|)tly  follows  and  the  pulse 
remains  normal  in  most  of  its  characters.  Jt  is  quite  otherwise  in  the 
chronic  endocarditis  of  secondary  valvular  disease,  especially  in  elderly 
patients,  for  the  aortic  orifice  may  liave  become  very  much  narrowed 
by  the  thickened  and  calcareous  valves,  with  the  result  (jf  causing  the 
pulse  to  be  intermitting,  small,  and  particidarly  slow,  sometimes  only 
from  twenty-five  to  forty  a  minute.  There  may  then  develop  symp- 
toms of  cerebral  anaemia,  such  as  vertigo,  syncopal  attacks,  or  epilep- 
tiform convulsions,  which  ditfer,  however,  from  true  epilepsy  in  being 
■accompanied  by  a  remarkal)le  fall  of  bodily  temperature.  In  both 
mitral  and  aortic  stenosis,  as  well  as  in  aortic  incom])etence,  the  imper- 
fect sup})ly  of  arterial  blood  leads  very  commonly  t(j  a  general  lower- 
ing of  nutrition  or  emaciation,  wdiich  presents  a  striking  outward 
contrast  to  the  swollen  contour  of  patients  with  venous  engorgement. 

Aortic  insufficiency  may  result  primarily  from  endocarditis,  and 
secondarily  from  chronic  atheromatous  or  calcareous  changes,  spread- 
ing to  the  semilunar  valves  from  the  intima  of  the  aorta.  It  may 
also  follow  upon  overstrain,  and  hence  does  not  occur  among  women 
as  often  as  among  men,  especially  those  who  have  to  lift  heavy 
weights  in  their  customary  work.  As  previously  remarked,  the 
powerful  recoil  of  the  aorta  tends  besides  to  aggravate  the  reflux  into 
the  left  ventricle  during  diastole,  and  as  the  quantity  of  blood  thus 
accumulating  in  the  ventricle  from  both  its  orifices  is,  on  that  account, 
constantly  great,  the  tendency  to  hypertrophy  and  dilatation  is  the 
most  pronounced  in  this  of  any  of  the  valvular  lesions.  Secondary 
incompetence  of  the  mitral  valve  is  therefore  very  likely  to  occur,  and, 
as  this  soon  leads  to  hypertrophy  of  the  right  heart,  the  whole  organ 
often  grows  to  such  a  size  in  all  its  cavities  as  to  merit  the  term 
"  bovine,"  or  ox  heart.  The  effect  of  this  condition  of  the  left  ven- 
tricle on  the  circulation  is  peculiar.  The  initial  yielding  at  the  origin 
of  the  aorta  paralyzes  the  arterial  tonus  throughout  the  body ;  the 
great  fulness  of  the  ventricle  causes  an  abnormally  large  amount  of 
blood  to  be  thrown  into  the  aorta  Avith  each  systole,  whose  unresisted 
wave  can  then  be  followed  to  the  smallest  arterial  terminals.  If  the 
arm  be  flexed  at  the  elbow,  the  brachial  artery  may  be  seen  to  move 
in  its  sheath  along  four  to  eight  inches  of  its  course.  Even  the  color 
of  the  nails  may  be  seen  to  vary  with  the  pulse,  especially  on  raising 
the  arm,  and  an  erythema  of  the  skin  produced  by  friction  may 
similarly  change  its  tint.  Meantime,  the  large  but  very  short  pulse- 
beat,  followed  quickly  by  a  sensation  of  collapse  caused  by  the  regur- 
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gitation  into  the  ventricle,  constitutes  tliat  characteristic  variety  to  which 
the  name  of  "water  hammer,"  or  Corrigan  pulse,  has  been  given. 
Such  patients  sometimes  complain  of  anginose  pains,  referred  to  tlie 
region  of  the  heart  or  radiating  to  the  left  shoulder  and  arm  ;  but  the 
irregularity  of  the  arterial  flow  is  most  felt  in  the  cerebral  circulation, 
especially  on  suddenly  rising,  when  sensations  of  giddiness  come  on, 
or  dimness  of  vision,  or  syncopal  attacks  which  may  be  quickly  fatal. 
On  the  other  hand,  it  is  not  uncommon  for  patients  to  live  many  years 
in  active  life  without  material  discomfort  and  Avith  a  healthy  look,  for 
not  until  mitral  incompetence  complicates  the  case  is  the  complexion 
changed. 

Stenotic  valvular  disease  of  the  right  heart  is  uncommon  except 
as  a  congenital  affection.     Secondary  tricuspid  incompetence,  however, 
is  a  frequent  result  of  mitral  lesions,  and,  as  is  usual  with  strained 
valves  during  the  development  of  dilatation,  the  tricuspid  may  show 
signs  of  recent  endocarditis  at  autopsies.     The  chief  indication  of  the'^ 
presence  of  tricuspid  reflux  is  a  venous  pulse,  to  be  seen  in  the  jugular: 
veins,  esi>ecially  the  right,  and  to  be  felt  sometimes  in  the  liver  by' 
placing  one  hand  on  the  epigastrium  and  the  other  in  the  right  loin, 
when  the  whole  organ  seems  to  throb,  probably  because  the  liver  veins 
have  no  valves,  and  thus  easily  transmit  the  cardiac  regurgitation. 

The  symptoms  due  to  the  systemic  effects  of  the  heart  lesions  which 
have  been  described  should  always  be  noted  first,  before  physical 
examination  of  the  heart  is  resorted  to,  because  they  not  only  serve  as 
guides  to  interpret  the  latter,  but  they  may  settle  the  nature  of  the  case 
when  the  phvsical  signs  are  relatively  obscure  or  wanting.  Systematic 
examination  of  a  case  of  heart  disease,  therefore,  should  begin  with 
the  signs  to  be  appreciated  by  the  eye,  then  those  which  are  detected 
by  the  sense  of  touch  next,  and  those  by  the  ear  last.  AYe  should  at 
first  look  the  patient  over.  Simple  anremia  and  emaciation  may  imply 
pure  mitral  stenosis  or  aortic  incompetence ;  extreme  aniemia  \\\x\\ 
ecchvmoses,  severe  or  malignant  endocarditis.  A  yellowish  tinge  of 
the  countenance  and  of  the  conjunctiva  goes  with  tricuspid  regurgita- 
tion, secondary  to  mitral  disease,  and  this  is  still  further  assured  by 
seeing  the  veins  in  the  neck  traversed  by  wavy  pulsations.  Entire 
absence  of  lividity  suggests  uncomplicated  aortic  lesions.  A  bluish 
tinge,  especially  of  the  lips,  indicates  failing  propulsive  power"  in 
the  heart,  which  may  be  due  to  simple  over-distension,  to  myocar- 
ditis, to  the  pressure  of  a  pericardial  effusion,  or  to  mitral  stenosis 
or  incompetence.  Visible  arterial  pulsation,  especially  at  the  bend 
of  the  elbow,  is  almost  decisive  of  aortic  incompetence.  CEdenia, 
beginning  at  the  feet,  indicates  primary  or  secondary  failure  of  the 
right  heart  as  the  origin  of  the  dropsy,  while  its  absence  from  the  face 
suggests  that  the  kidneys  are  not  yet  affecteti.     Inspection  tiicn  notes 
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the  presence  or  the  aljsciice  of  the  cliaraeteristic  eanliac  (lyspnoea,  with 
the  consequent  p^reat  difference  in  prognosis.  Dys[)nrea  due  to  any  form 
of  jiiilnionarv  dcraiiireiiicnt,  whether  in  tlie  respiratory  passai:;es,  lungs, 
or  pleura,  is  iMvarial)ly  aeeonipanied  by  a  local  or  general  interference 
with  the  lateral  and  antero-posterior  movements  of  the  ribs  in  breath- 
ing, and  with  an  increase  of  the  vertical  movement  instead.  But  in 
cardiac  dyspnoea  the  ribs  move  naturally,  and  the  patient  acts  as  a  per- 
son out  of  breath  from  running.  The  patient  therefore  does  what  he , 
never  does  with  any  form  of  pulmonary  dyspnoea — holds  his  breath  , 
from  time  to  time  to  restore  the  rhythm  between  the  action  of  the 
heart  and  the  respiration,  to  the  derangement  of  which  his  dyspnoea  is 
due.  He  often  closes  his  mouth  to  do  this,  whereas  if  he  strives  to, 
check  his  breathing  from  pleuritic  pain  the  mouth  remains  open.  Or- 
thopnoea  is  always  due  to  bilateral  embarrassment,  and  hence  is  absent 
in  unilateral  ])leurisy,  pneumonia,  and  phthisis,  but  present  in  croup, 
bronchitis,  and  asthma.  It  is  therefore  also  present  in  severe  cardiac 
dyspnoea,  but  the  mobility  of  the  chest  at  once  distinguishes  it  from 
asthma  or  bronchitis.  Finally,  it  may  be  regarded  as  a  general  law 
that  when  dyspnoea  is  caused  by  nuiscular  exertion,  it  is  far  more 
indicative  of  cardiac  than  of  pulmonar}'  derangement.  The  signs 
accompanying  the  cardiac  movements  proper  should  then  be  looked  for. 
There  may  be  no  apex-beat  visible,  or  it  may  be  displaced  from  its 
normal  position  an  inch  below  and  within  the  left  nipple,  to  the  right 
by  a  pleuritic  effusion,  or  upward  by  abdominal  distension,  or  it  may 
be  extended  downward  and  outward  bv  eularo-ement  of  the  left  ven- 
tricle,  or  to  the  right  with  epigastric  pulsation  in  pulmonary  emphy- 
sema, and  by  enlargement  of  the  right  ventricle,  or  it  may  extend 
upward  above  the  nipple  with  a  wslxx  appearance  in  dilatation  of  the 
left  ventricle,  and  especially  in  pericardial  effusion,  while  in  extra- 
pericardial  adhesions  a  remarkable  alteration  may  be  visible  in  a 
systolic  retraction  of  the  intercostal  spaces  and  of  the  end  of  the  sternum. 
Inspection  then  of  the  shape  of  the  prtecordium  may  show  a  uniform 
enlargement  in  all  directions  in  pericardial  effusion,  amounting  to  true 
bulging  of  the  part,  rarely,  however,  with  obliteration  and  widening 
of  the  intercostal  spaces.  Bulging  may  also  be  observable  in  the 
bovine  heart  of  aortic  incompetence  in  young  subjects,  but  is  rare  in 
other  forms  of  hypertrophy 

Palpation  should  be  begun  M'ith  one  finger  at  the  apex,  and  the  finger 
should  then  be  carefully  passed  over  the  whole  cardiac  area  to  find  the  first 
sign  of  a  thrill.  The  detection  of  one  is  a  valuable  aid  to  diagnosis,  as 
its  relation  to  the  movements  of  the  heart  is  more  readily  made  out  by 
the  sense  of  touch  than  the  rhythm  of  a  murmur  is  by  the  ear.  Thus 
the  apex-thrill  of  mitral  stenosis  is  easily  felt  to  precede  and  stop  with 
the  apex-beat.    The  point  at  which  a  thrill  is  most  sensibly  felt  should 
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be  carefully  noted,  and  then  in  what  direction  it  does  or  does  not  con- 
tinue to  be  felt.  The  conclusions  from  such  palpation  are  quite  as  cer- 
tain as  those  which  auscultation  affords,  and  the  signs  may  be  found  either 
with  the  systole  or  before  it  at  the  ajiex,  with  the  same  limits  or  tracks 
of  conduction  as  the  corresponding  mitral  murmurs,  or  with  the  systole 
or  diastole  at  the  base  transmitted  into  the  aorta  or  down  the  sternum 
as  basic  murmurs  are.  In  some  stages  of  pericarditis  a  friction  fremi- 
tus is  best  felt  by  the  hand  laid  on  the  part. 

Palpation  also  conveys  much  information  with  reference  to  the 
heart-impulse.  Though  widely  visible  in  pericardial  effusion  and  in 
pronounced  dilatation,  it  is  much  less  appreciable  by  the  hand  in  these 
states.  The  contrast  then  with  the  push  of  a  strongly  hypertrophied 
heart  weighs  much  in  the  diagnosis  of  effusion  or  in  the  prognosis  of 
dilatation.  In  advanced  cases  of  aortic  incompetence  the  apex-beat 
may  seem  double,  but  it  is  soon  perceived  that  the  second  stroke  occurs 
during  the  diastole,  and  is  the  jog  of  the  regurgitant  stream  from  the 
aorta  impinging  against  the  ventricular  wall,  where,  after  death,  a  net- 
work of  reticulated  tissue  is  found  developed  on  the  spot  which  receivetl 
the  impact.  On  the  other  hand,  the  absence  of  impulse,  either  visible 
to  the  eye  or  sensible  to  the  touch,  and  associated  with  a  weak  pulse, 
may  be  the  only  physical  signs  for  the  diagnosis  of  muscular  degen- 
eration of  the  heart. 

Percussion  docs  not  render  as  much  service  in  the  examination  of 
the  heart  as  in  the  case  of  the  lungs.  This  is  due  to  the  smallness  of 
the  area  of  the  heart,  which  is  not  covered  by  bone  or  by  lung-tissue, 
and,  further,  because  the  left  lobe  of  the  liver  below  gives  the  same 
note  on  percussion  as  the  heart  itself.  Only  the  positive  percussion 
indications,  therefore,  can  be  accepted,  for  absence  of  increased  area  of 
l)ereussion  dulness  does  not  prove  by  any  means  that  hypertrophy  or 
dilatation  is  not  present.  As  Faggc  remarks :  "  One  may  find  at  the 
autoj^sy  of  a  case  of  cerebral  haemorrhage  an  enormously  hypertrophieil 
heart,  notwithstanding  that  a  few  hours  previously  it  may  have  been 
impossible  to  detect  any  clinical  evidence  of  such  a  condition,  the  organ 
having  buried  itself  within  the  hollow  of  the  left  lung,  si)  as  not  to 
come  more  widely  in  contact  with  the  chest-wall  than  in  normal  cir- 
cumstances." Fraenzel  also  says :  "  Percussion  of  the  heart  permits 
no  conclusion  with  regard  to  hypertrophy.  In  the  normal  individual, 
in  the  niost  flivorable  event,  we  obtain  dulness  at  the  upper  border  of 
the  third  rib  at  the  left  edge  of  the  stermun,  which  extends  downward 
occasionally  to  the  lower  border  of  the  sixth  rib.  Externally,  this  dul- 
ness extends,  at  the  most,  to  the  left  maminavy  line.  Only  (xvasionally 
can  the  lower  border  be  distinguished  from  the  hepatic  ilulness.  Rut 
in  the  normal  state  of  the  heart  even  these  limits  are  rarely  reacheil  in 
all  directions.    But  if  thev  are  exceedeil,  while  at  the  same  time  we  can 
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exclude  eli.sca.se  of  the  adjacent  urjj;aiis,  then  tln'  iiicrca.sed  area  of  dulne.ss 
nui.st  be  attributed  to  an  affection  of  the  heart  itself.  If  the  dnlnes.s  i.s 
increa.scd  in  all  directions,  there  is  ])rol)ably  an  accnnndation  of  fluid 
in  the  pericardial  cavity  :  in  enlargement  of  the  right  ventricle  there  is 
increased  dulness  in  that  direction,  and  downward  and  to  the  left  in 
enlargement  of  the  left  ventricle." 

The  method  of  ])ercussion,  however,  has  much  to  do  with  tiie  infor- 
mation obtained.  Only  very  light  percussion  gives  trustworthy  results, 
and  the  stroke  on  the  pleximeter  flnger  .should  be  made  on  the  nail. 
Using  the  middle  finger-nail  for  this  purpo.se  at  a  spot  of  marked  dul- 
ness, the  stroke  can  then  be  made  for  comparison  on  the  nail  of  the 
ring  finger,  moved  from  and  to  the  fixed  middle  finger.  In  this  way 
the  gradations  of  resonance  can  be  easily  appreciated.  In  m(»st  per- 
sons, however,  with  large,  full  chests,  still  more  when  the  lungs  are 
emphysematous,  the  heart  is  too  much  removed  from  the  chest-wall  to 
render  percussion  of  much  avail. 

From  the  date  of  the  discovery  of  auscultation  physicians  have 
grown  accustomed  to  regard  it  as  the  great  and  chief  means  of  diagnosis 
of  disease  of  the  heart,  on  account  of  the  accuracy  of  its  indications. 
So  it  still  is,  but  it  is  a  mistake  to  consider  it  as  all-sufficient.  Its 
signs  may  be  quite  misleading,  as  when  typical  murmurs  exist  during 
life  in  a  case  of  simple  distension  of  the  left  ventricle  in  Bright's  dis- 
ease, but  in  which  the  valves  may  be  found,  post-mortem,  quite 
healthy.  Leyden  says  that  loud  murmurs  are  of  better  ])rognosis  than 
feeble  ones,  and  often  the  worst  cases  are  those  where  auscultation  fails 
altogether.  It  is,  moreover,  of  much  importance  that  auscultatory 
signs  should  be  observed  in  a  systematic  order,  so  as  to  note  the  easiest 
determined  fir.st  and  the  most  difficult  last.  Thus,  to  a  beginner  it  may 
well  be  embarrassiusr  to  settle  the  rhvthmic  succession  of  the  sounds 
which  he  hears.  Instead  of  the '14  to  16  respiratory  somids  a  minute 
of  pulmonary  auscultation,  he  may  have,  in  a  case  of  combined  endo- 
and  pericarditis,  72  murmurs  replacing  the  heart-sounds  in  the  .same 
time.  When  to  this  element  of  number  irregularity  of  rhythm  is 
added,  it  is  plain  that  the  relations  of  the  sounds  or  murmurs  to  the 
systole  and  diastole  rcspectiv^ely  may  be  impossible  to  decide  without 
previously  obtaining  the  aid  of  the  other  elements  in  auscultation.  The 
first  observation  to  note,  therefore,  when  a  murmur  is  detected  is  the 
exact  locality  where  it  is  heard  plainest.  If  more  murmurs  than  one 
are  present,  then  where  each  of  these  is  heard  plainest  should  likewise 
be  settled,  for  this  often  decides  not  only  that  there  is  more  than  one 
murmur,  but  what  kind  of  murmur  the  first  one  noted  is.  The  next 
step  is  thus  made  easier — viz.  to  determine  in  what  directions  the  mur- 
mur is  or  is  not  transmitted.  "With  these  two  points  well  determined, 
the  question  of  rhythm  then  nearly  settles  itself. 
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Mitral  murmurs  liave  the  apex  for  their  region  of  greatest  intensity. 
An  apex-munnur  which  is  conducted  to  the  left,  under  the  axilla, 
and  is  likewise  plainly  audible  at  the  left  of  the  spine  about  the 
second  dorsal  vertebra,  while  it  grows  less  distinct  toward  the  base  of 
the  heart,  is,  without  doubt,  a  systolic  regurgitant  murmur.  But  an 
apex-murmur  which  is  not  transmitted  in  these  directions,  but  grows 
less  distinct  toward  the  axilla  and  toward  the  base,  is  most  likely  the 
presystolic  murmur  of  mitral  stenosis.  It  might  easily  be  mistaken  for 
an  aortic  diastolic  murmur,  as  this  may  be  transmitted  to  the  apex, 
and,  moreover,  both  these  murmurs  occur  during  the  diastolic  period  ; 
but  the  seat  of  greatest  intensity  of  the  aortic  diastolic  is  never  at  the 
apex,  but  down  the  sternum,  or  even  at  the  base,  and  it  is  generally 
heard  also  in  the  aorta.  The  two  mitral  murmurs  differ  also,  as  a 
rule,  from  each  other  in  other  respects.  The  stenotic  is  rather  harsh  or 
grinding,  but  ends  abruptly  with  a  click,  which  marks  the  systolic 
closure  of  the  valve,  while  the  systolic  murmur  of  mitral  incompetence 
is  soft,  or  at  most  blowing  or  booming,  in  its  note.  With  both  these 
murmurs  the  second  heart-sound  is  heard  only  at  the  base,  and  it  is 
there  significant  of  the  embarrassment  of  the  pulmonary  circulation  to 
find  the  note  of  the  semilunar  valves  of  the  pulmonary  artery  at  the 
left  of  the  sternum  sharper  than  those  of  the  aorta  more  to  the  right. 
In  some  cases  of  mitral  stenosis,  or  even  in  emphysema,  the  pulmonary 
valves  cannot  close  as  soon  as  those  of  the  aorta,  and  we  have  a  redu- 
plication of  the  second  sound,  best  compared  to  the  double  rebound  of 
a  hammer  after  the  first  stroke  on  a  hard  surface.  A  mitral  stenotic 
nnirmur  often  varies  in  intensity,  being  louder  if  the  patient  is  sitting 
up  than  when  lying  down,  or  according  to  the  rapidity  of  the  heart- 
beat. Its  frequent  disap])carance  as  the  patient  advances  in  age  or  in 
disease  has  been  the  subject  of  some  fanciful  explanations,  but  it  seems 
most  natural  to  refer  it  to  a  relative  n-emoval  of  stenosis  by  dilatation 
of  the  ventricle ;  for  this  often  widens  the  mitral  opening  enough  to 
produce  incompetence,  without  the  valves  being  even  diseasetl.  An 
aortic  stenotic  murmur  is  easily  recognized  by  its  site  of  greatest  inten- 
sity being  the  base,  and  then  by  its  transmission  to  the  aorta  at  the 
second  right  costal  cartilage,  and  thence  up  the  carotids.  It  is  then 
also  plainly  synchronous  with  the  heart-beat.  A  diastolic  aortic  mur- 
mur has  its  ]ioint  of  greatest  intensity  just  below  the  base  oi^  the  heart  at 
the  mid-sternum,  and  is  transmitted  either  directly  ilown  the  sternum  or 
a  little  to  the  left.  It  is  also  transmitted  into  the  aorta,  but,  of  coui-se, 
not  so  plainly  as  the  systolic  murmur.  Its  rhythm  is  more  easily 
made  out  than  the  diastolic  murnuir  of  mitral  stenosis,  for  it  begins 
immediately  af\er  the  systole  ends,  and  occupies  the  whole  dias- 
tolic period.  When  a  double  aortic  murmur  is  f\»und,  the  louder  the 
first  or  systolic  sound  is  of  the  two,  the  better  the  prognosis,  although 


CHRONIC   VALVULAR  DISEASE.  TIO 

if  the  diastolic  niiinmir  be  pntlonged  it  docs  not  .show  so  luucli  disease 
as  when  it  is  very  short,  for  this  may  mean  that  the  blood  is  falling 
back  into  the  ventricle  with  great  facility. 

xVuscultation  should  also  take  note  of  simple  modifications  of  the 
natural  sounds.  A  weak  first  sound  at  the  apex,  with  a  too  clear  sec- 
ond sound  at  the  base,  is  one  of  the  signs  of  failing  heart,  as  in  fevers, 
the  first  sound  being  feeble  because  the  ventricle  is  contracting  feebly, 
while  its  quick  relaxation  causes  the  semilunar  valves  to  flap  back  sud- 
denly with  a  short  snap.  If  only  one  sound  is  heard  in  fevers,  it  is 
tlie  second  sound.  On  the  other  hand,  these  signs  are  closely  imitated 
in  the  cardiac  hypertrophy  of  Bright's  disease  or  in  general  arterial 
sclerosis.  The  difference  is  that  the  first  sound  in  hypertrophy  is  muf- 
fled and  prolonged,  owing  to  the  long  stroke  of  the  ventricle  in  forcing 
the  blood  into  the  over-full  arterial  system,  while  the  short,  sharp  sec- 
ond sound  is  caused  by  the  strong  recoil  of  the  distended  aorta.  The 
difference  is  further  made  more  evident  by  the  complete  contrast 
between  the  impulse  of  the  apex-beat  and  the  opposite  qualities  of 
the  pulse  in  the  respective  states. 

Murmurs  at  the  valvular  orifices  ef  the  right  heart  are  infrequent, 
and,  with  the  exception  of  tricuspid  regurgitation,  are  commonly  con- 
genital. Dr.  Bradford  Fenwick  has  collected  70  cases  of  stenosis  of 
the  tricuspid,  with  presystolic  murmur,  the  majority  of  which  were  in 
young  women  w'ho  also  suffered  from  mitral  stenosis.  The  murmur 
was  heard  best  over  the  fifth  right  costal  cartilage,  near  the  sternum. 
Tricuspid  regiu'gitant  murmurs  are  of  a  soft  character,  heard  best  at 
the  right  of  the  ensiform  cartilage,  but  are  always  diflBcult  to  distin- 
guish from  coexistent  mitral  regurgitant  murmurs.  Pulmonarv  sys- 
tolic  murmurs  have  their  point  of  greatest  intensity  at  the  base,  close 
to  the  left  edge  of  the  sternum,  and  transmit  toward  the  left  clavicle. 
Venous  murmurs,  on  the  other  hand,  are  quite  frequent.  In  tricuspid 
regurgitation,  with  venous  pulse,  a  systolic  murmur  may  be  heard  at 
the  origin  of  the  descending  vena  cava  in  the  neck.  But  much  the 
most  pronounced  of  the  venous  murmurs  is  the  loud,  continuous  hum 
heard  oftenest  in  ansemic  young  women,  when  the  stethoscope  is  laid 
lightly  on  the  jugulars  just  above  the  inner  end  of  the  clavicle.  That 
it  is  in  the  veins  is  shown  by  its  immediate  arrest  by  pressing  with  the 
finger  upon  the  vein  above.  In  some  ansemic  patients  systolic  basic 
murmurs,  transmitted  into  both  the  aorta  and  the  pulmonarv  artery, 
are  also  sometimes  heard.  The  various  explanations  of  the  genesis  of 
these  anaemic  murmurs  are  too  numerous  to  discuss,  but  their  func- 
tional character  is  shown  by  their  simultaneous  disappearance  with 
the  anaemia. 

An  examination  of  a  case  of  heart  disease  cannot  be  considered 
complete  without  a  careful  comparison  of  its  indications  with  the  state 
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of  the  arterial  flow.  The  >^j)hyfrn]ograph  sii|)])lie.s  a  \qv\  sati.-i'aetorv 
schematic  representation  of  the  relation  of  the  acti(jn  and  states  of  the 
heart  to  the  vibrations  of  the  blood  throughout  the  arteries,  whether  in 
health  or  disease,  but  its  uses  are  not  so  much  clinical  as  explanatory 
and  confirmatory  of  the  indications  which  manual  examination  of 
the  pulse  affords.  The  practising  physician  had  much  better  rely  on 
his  sense  of  touch,  which  can  be  trained  to  note  the  ccjnditions  of  the 
blood-current  with  a  delicacy  and  certainty  which  no  mechanical  con- 
trivance can  match.  But  as  in  physical  examination  of  the  lungs 
palpation  and  percussion  should  precede  auscultation,  so  a  physical 
examination  of  the  blood-vessel  itself  shoidd  precede  that  of  the 
characters  of  its  pulse-beat.  To  do  this  three  fingers  should  be  laid 
on  the  radial  at  the  flexed  wrist,  and  the  vessel  carefully  palpated 
transversely  and  up  and  down  its  course.  If  the  arter}'  is  in  a  normal 
condition,  it  cannot  be  felt  as  it  lies  in  its  sheath  except  by  its  beat. 
It  may  be  felt  instead  as  a  smot)th  resistant  cord  or  as  a-  rough,  hard, 
and  crooked  tube  for  some  distance  up  the  arm.  In  the  first  case,  it 
may  be  only  over  full  from  obstruction  to  the  outflow  in  the  arterioles 
or  capillaries.  In  the  second  case,  it  is  not  only  over  full,  but  its  coats 
have  become  diseased  and  thickened  with  atheromatous  patches,  which 
in  some  patients  give  it  the  feeling  of  a  string  of  beads.  To  determine 
whether  it  is  simply  a  distended  artery  or  a  thickened  <ine,  the  upper 
finger  should  then  be  pressed  upon  it,  so  as  to  stop  the  blood-current 
within,  Mdien,  if  it  be  only  over  full,  the  other  two  fingers  no  longer 
feel  it  as  before,  but  if  it  is  permanently  thickened  it  is  still  perccjiti- 
blc  as  a  hardened  cord.  The  conclusions  which  this  examination 
allows  are  not  only  of  importance  in  cases  of  heart  disease,  but  of 
nianv  general  conditions  of  the  circulation  as  well,  sufficient  to  afiect 
the  prognosis  of  a  pneumonia  or  to  suggest  liability  to  hemiplegia, 
A  diseased  radial  implies  a  general  arterial  degeneration,  with  exten- 
sive obliteration  of  arterioles.  The  skin  in  such  a  state  of  the  circu- 
lation must  be  everywhere  relatively  anaemic,  which  it  shows  by  its 
slowness  to  redden  on  friction  ;  and,  as  the  veins  cannot  receive  the  nor- 
mal impulse  of  the  heart  througli  such  an  intermediate  obstruction,  tlic 
tendency  to  oedema  on  tiie  supervention  of  an  inflanunatory  congestion, 
as  in  piH'umouia,  is  nuich  increased.  But  it  is  on  the  work  of  the  heart 
itself  that  the  onus  of  the  change  is  first  and  most  felt,  and  beside.- 
this  very  prol)al)ly  in  its  nutrition,  from  disease  of  the  coronary  arte- 
ries on  the  one  hand,  and  from  extension  of  the  same  changes  in  the 
intima  of  the  aorta  to  the  semilunar  valves. 

The  characters  of  the  j^ulse  may  now  be  studied  according  to  the 
six  elements  which  tMiter  into  a  |Milse-b(a1.  Tht'  first  thnv  depend 
U])on  the  action  ol'  the  heart  ;  vi/.  its  frequency,  force,  and  rhythm 
— that  is,  whether  the  j)ulse  be  slow  or  rapid,  strong  or  weak,  regular 
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or  irregular — while  the  other  three  depend  upon  the  state  of  the 
vessel — namely  (1)  the  size  of"  the  pulse,  whether  large  or  small;  (2) 
its  eiiiiiliXXj  whether  it  be  compressible  or  incompressible;  and  (3)  its 
lengtlK  whether  the  pulse-wave  take  a  relatively  long  or  very  short 
time  to  pass  under  the  linger.  A  seventh  character  of  the  pulse  of  a 
pathological  kind  may  be  added,  the  dicrotic,  which  in  debilitated  con- 
ditions, as  in  fever,  is  manifested  by  a  reflux  wave  in  the  relaxed  blood- 
vessel after  the  passage  oi"  the  true  pulse-wave. 

The  relation  of  the  pulse  to  various  valvular  disorders  has  been 
already  alluded  to,  but  there  is  one  pulse-character  which  merits  a 
special  mention  on  account  of  its  bearing  on  the  etiology  of  chronic 
heart  disease;  and  that  is  the  incompressible  or  high-tension  pulse. 
It  is  very  easily  mistaken  for  a  strong  pulse,  because  the  continued 
throb  of  the  vessel  after  considerable  pressure  is  exerted  upon  it  gives 
the  impression  of  a  strength  sufficient  to  force  its  way  against  obstruc- 
tions, whereas,  if  the  heart,  the  source  of  pulse-strength,  be  examined, 
it  may  be  found  quite  weak.  An  incompressible  pulse  is  solely  due  to 
obstruction  in  the  outflo\v,  just  as  one  can  stand  on  a  hose  if  the  stop- 
cock closes  the  water  from  escape.  In  an  artery  the  outflow  may  be 
hindered  by  reflex  nervous  spasm  of  the  arterioles,  as  in  the  hard 
pulse  of  peritonitis,  or  from  irritant  blood-ingredients,  as  in  the  hard 
pulse  of  gout,  or  from  this  with  endocarditis  added,  as  in  chronic 
Bright's  disease ;  and  the  general  condition  which  leads  to  a  continued 
high-tension  pulse  must  necessarily,  in  time,  lead  to  left-v^entricle 
hypertrophy  as  the  first  in  a  long  series  of  consecutive  cardiac  derange- 
ments. An  incompressible  pulse  is  also  a  long  pulse,  for  the  pulse- 
vibration  is  short  only  when  there  is  no  resistance  to  the  flow. 

Chronic  Secondary  Heart  Disease. 
The  clinical  history  of  many  cases  of  chronic  cardiac  disease  is  that 
one  who  has  never  suffered  from  any  form  of  heart  affection  before 
begins  after  he  is  forty-five  years  old  to  notice  that  he  easily  gets  out 
of  breath  on  going  up  stairs.  In  time  this  happens  on  comparatively 
slight  muscular  exertion,  especially  after  eating.  He  concludes  that 
he  is  bilious,  because  dyspeptic  symptoms,  with  some  sallowuess,  make 
their  appearance ;  but  finally  some  swelling  of  the  feet  alarms  him 
enough  to  consult  a  physician.  On  examination  his  radial  artery  can 
be  felt  and  rolled  like  a  cord  in  its  bed,  while  his  pulse  is  long  and  of 
high  tension.  Auscultation  of  his  lungs  gives  jarring  expiration,  with 
mucous  rales  at  both  bases.  The  action  of  the  heart  is  labored — that 
is,  the  systole  is  long  with  a  muffled  first  sound,  and  the  impulse 
strong  and  diffused — while  the  second  sound  at  the  base  is  clearer 
than  natural  at  both  edges  of  the  sternum ;  but  besides  an  occasional 
irregular  or  intermittent  beat  there  is  no  murmur  or  other  sign  of 
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heart  disease.  The  urine  is  found  to  be  abundant,  pale,  of  low  sj)ecific 
gravity,  and  occasionally  with  a  little  albumin  and  a  few  casts.  Under 
proper  treatment  he  gets  better  for  a  time,  his  breathing  becomes  easier, 
and  all  signs  of  «jdema  disappear.  But  after  a  while  the  same  symp- 
toms return,  and  he  begins  to  have  suflbcative  attacks  at  night,  with 
more  or  less  expectoration;  his  strength  fails,  his  digestion  is  more 
impaired,  albumin  appears  oftener  in  the  urine,  and  the  dropsy  of  the 
legs  increases,  till  anasarca  and  pleuritic  effusion,  particularly  on  the 
left  side,  progressively  develop.  Auscultation  of  the  heart  still  fails 
to  detect  a  murmur,  but,  instead,  the  rhythm  of  the  heart  becomes 
very  irregular,  and  a  discrepancy  develops  between  the  number  of  the 
beats  of  the  heart  and  those  of  the  pulse  at  the  radial,  the  latter  being 
much  fewer.  The  dropsy  continues  to  increase  along  with  the  embar- 
rassment of  the  breathing,  until  death  supervenes.  The  heart  is  found, 
post-mortem,  with  the  left  ventricle  greatly  hypertrophied  and  the  right 
less  so,  but  the  valves  seem  to  be  all  right.  If  the  ventricle,  however, 
be  stretched  by  the  fingers  to  reproduce  its  state  in  life,  which  has  been 
lessened  by  post-mortem  contraction,  it  becomes  plain  that  it  was  then 
so  dilated  that  both  the  mitral  and  the  sigmoid  valves  must  have  been 
more  or  less  incompetent.  Some  writers  term  a  case  like  this  "  idio- 
pathic enlargement  of  the  heart."  We  might  as  well  say  that  the 
patient  spontaneously  died.  The  findings  after  death  show,  instead, 
that  for  a  long  time  the  left  ventricle  had  a  hard  task  to  perform,  and 
which  for  an  unknown  period  it  did  perform  so  well,  because  it  grew 
for  the  i)urpose,  that  the  patient  was  not  aware  that  anything  was 
wrong.  It  was  not  until  it  began  to  be  labor-worn,  and,  losing  its 
tone,  began  to  dilate,  that  he  noticed  his  breathing  growing  short. 
The  real,  primary  cause  of  the  heart  affection,  therefore,  was  the  con- 
dition which  gave  such  high  tension  to  the  pulse. 

A  ready  explanation,  which  has  been  widely  receival,  of  the  arte- 
rial tension  which  leads  to  cardiac  enlargement,  is  that  it  is  due  to 
general  endarteritis.  When  one  considers  the  extent  to  which  the 
lumen  of  the  arteries  must  be  diminished,  especially  in  the  smaller 
branches,  by  the  sclerotic  and  atheromatous  changes  which  are  often 
found  so  generally  disseminated  that  immense  numbers  of  the  arterioles 
must  virtually  be  closed  by  them,  it  seems  as  if  the  obstacle  in  the  cir- 
culation to  be  overcome  by  the  left  ventricle  must  be  etpial  to  anything 
which  a  diseased  valve  c(ndd  occasion,  for  no  aortic  stenosis  could  be 
more  effective  than  such  a  general  stenosis.  But,  unfm-tunately,  some 
autopsies  disprove  the  sufficiency  of  this  hypothesis  in  both  ways,  for 
cases  of  general  sclerotic  and  atheromatous  arterial  disease  have  been 
found  without  any  cardiac  enlargement  accompanying  thoin.  and  car- 
diac enlargements,  on  the  other  hand,  have  been  as  often  found  without 
anv  artiM-ial  chanires.     The  cardiac  eidareements,  however,  always  had 
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higli-tcusiun  jjiilsr  in  the  clinifiil  lii^tury,  wlicilicr  the  arteries  were 
diseased  or  not.  On  this  account,  Traube,  who  at  first  advocated  the 
endarteritis  tlieorv,  gave  it  up,  and,  instead  of  regarding  the  heart  <lis- 
ease  as  caused  by  tlie  arterial  disease,  regarded  them  together  as  due  to 
a  more  general  cause.  Friinzel  suggests  that  some  unknown  ptomaine 
in  the  blood  may  be  the  primary  cause  of  the  high  tension,  and  this,  in 
turn,  may  be  the  occasion  both  of  the  endarteritis  and  of  the  heart  dis- 
ease. Without  further  discussing  these  theories,  it  is  worthy  of  remark 
that  in  chlorosis  wo  have  a  high-tension  pulse,  and,  very  often,  cardiac 
hypertrophy,  which  disappears  \\hen  the  chlorosis  is  cured.  AVhy  can- 
not the  circulatory  difficulty  in  this  case  be  in  the  capillary  circulation, 
on  account  of  the  interference  with  the  interchange  l)etween  the  capil- 
lary and  the  extra-capillary  or  interstitial  circulation,  due  to  the  oxy- 
gen of  the  blood  being  altered?  The  extra-capillary  circulation  is,  for 
nutrition,  the  most  important  department  of  the  whole  circulation ; 
and  that  this  may  be  itself  the  seat  of  the  circulatory  embarrassment 
on  account  of  changes  in  the  blood  is  rendered  very  probable  by  all 
that  is  known  of  the  condition  of  the  blood  in  cases  of  high-tension 
pulse,  such  as  in  gout,  lead-poisoning,  and  renal  disease.  These  are 
each  conditions  of  blood-poisoning  which  can  easily  be  conceived  of  as 
primarilv  deranging  the  osmotic  function  which  capillaries  subserve ; 
which,  it  should  be  remembered,  is  not  merely  to  conduct  the  blood,  as 
the  larger  vessels  do,  but  to  exchange  inflow  for  outflow  with  the  inter- 
stitial current.  This  was  the  original  hypothesis  of  Bright  himself,  to 
account  for  the  frequent  coincidence  of  heart  disease  with  kidney  dis- 
ease, and  I  do  not  see  that  any  subsequent  theories  have  improved 
upon  it.  Muscular  tissue  is  present  in  tubular  structures  only  to  move 
something;  out  of  them,  and  the  increased  tonus  of  the  arterioles  means 
that  there  is  obstruction — not  in  them,  but  in  the  capillaries  beyond ; 
and  a  general  blood-contaminati(jn  disturbing  capillary  osmosis  will 
therefore  raise  the  whole  arterial  tension,  with  the  effect  of  increased 
heart-labor,  without  arterial  disease  necessary  anywhere.  This  blood- 
contamination,  however,  is  very  prone  to  set  up  inflammation  in  the 
intima,  not  only  of  the  arteries,  but,  as  has  been  shown  by  Arthur  V. 
ISleigs,  in  the  veins  as  well,  so  that,  doubtless,  arterio-sclerosis,  while 
not  sufficient  to  account  for  all  cases  of  these  forms  of  secondary  heart 
disease,  yet  is  a  serious  complication  of  the  original  cause  of  the  cardiac 
affection. 

High-tension  pulse  is  found  in  every  form  of  structural  kidney  dis- 
ease, invariably  in  the  contracted  kidney,  less  invariably  in  the  large 
white  kidney,  still  less  in  waxy  degeneration  and  in  pyelo-nephritis ; 
and  consecutive  heart-change  is  present  in  the  same  ratio  in  these  dif- 
ferent renal  affections.  But  in  addition  to  the  arterial  obstruction  the 
toxjemia  of  Bright's  disease  is  often  a  direct  cause  of  endocarditis,  some- 
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times  of  pericarditis  as  well,  so  that  the  usual  ante-mortem  symptoms 
and  post-mortem  findings  of  valvular  disease,  already  described,  are 
the  rule  in  these  cases.  Besides  dev^eloped  kidney  disease,  persons  with 
the  uric-acid  diathesis  are  prone  to  become  short-breathed  and  to  sufter 
general  arterial  change  from  an  accumulation  in  tlie  blood  of  imper- 
fectly oxidized  products  of  retrograde  metamorphoses.  Over-indul- 
gence in  eating,  and  still  more  in  drinking  fermented  liquors,  whether 
wines  or  beers,  with  sedentary  habits  favoring  portal  stasis,  may 
develop  all  the  train  of  the  results  of  cardiac  dilatation  on  the  super- 
vention of  some  extra-cardiac  strain,  as  a  bronchitis,  or  after  some 
cause  of  general  enfeeblement.  With  many  others  the  tendency  to 
heart  disease,  from  the  same  circulatory  conditions,  is  as  plainly  hered- 
itary as  a  tendency  to  apoplexy.  In  Bright's  disease  the  hypertrophied 
left  ventricle  often  fails  in  power  before  the  hypertrophied  right  ventri- 
cle does,  with  the  result  that  the  latter  may  overwhelm  the  lungs  with 
more  blood  than  the  weakened  left  can  dispose  of.  Attacks  of  a  suf- 
focative asthmatic  kind,  with  profuse  expectoration  of  blood-streaked 
mucus,  may  occur,  or  a  more  chronic  condition  of  combined  cardiac  and 
respiratory  dys])noea  from  pulmonary  adema  continue  with  great  aggra- 
vation of  the  patient's  distress.  At  other  times  Cheyne-Stokes'  respi- 
ration may  develop,  when  it  is  of  worse  prognosis  than  in  most  other 
conditions  in  which  it  is  observed. 

Heart  Disease  from  Bodily  Strain. 
Badly-fed  and  under-nourished  laborers,  whose  occupation  entails 
carrying  heavy  loads  up  ascents,  are  prone  to  suffer  from  dilatation  of 
the  heart,  coming  on  gradually  without  valvular  disease,  but  ending  in 
much  the  same  way  as  the  forms  secondary  to  vascular  disorder  just 
described.  To  lift  a  heav^^  weight  a  deep  inspiration  is  first  taken,  and 
then  the  expiration  is  suddenly  stopped.  The  extensive  muscular  con- 
traction which  then  follows  while  the  breath  is  held  forcibly  empties 
the  veins  into  the  heart.  It  is  easy  to  see  that  both  ventricles  must 
suffer  distension  from  such  an  access  of  blood  coinciding  with  an  inter- 
ruption of  the  respiratory  rhythm,  and,  if  the  general  muscular  nutri- 
tion is  weakened  by  insufficient  food  and  unhealthy  drink,  a  constant 
repetition  of  such  acts  will  naturally  lead  to  dilatation  of  the  heart. 
Occasionally  cases  occur  in  which  acute  distension  of  the  left  ventricle 
results  from  some  one  act  of  over-strain,  as  in  a  hospital  patient  of 
mine,  a  young,  athletic  ice-man,  when  attempting  to  throw  a  large 
block  of  ice  along  a  sidewalk.  He  was  seized  with  an  intense  pain  in 
til"  cardiac  region,  which  radiated  down  the  left  arm,  and  he  fell 
liicatliless  to  the  gnmnd.  On  admission  he  was  seai*cely  able  to  speak, 
he  had  a  constant  sliort  cough,  and  was  deeply  cyanosed  ;  the  percus- 
sion dulness  extended  half  an  inch  outside  of  the  nipple  line,  and  a 


MUSCULAR   DEUEyEllATWy    WITHOUT  DILATATION.        721 

diastolic  miirmnr  was  ])re.seiit.  In  three  days  these  physical  sij^ns  liad 
so  diininisiied,  and  the  patient  felt  so  well,  that  he  eonld  not  be  per- 
suade<l  to  stay  in  the  hospital,  but  left  to  resume  his  work.  This  was 
a  dangerous  proceeding  for  him,  as  the  rule  is  that  acute  strain,  unless 
time  enough  is  allowed  for  recovery,  sets  up  a  chronic  irritability  of 
the  heart  which  ends  in  incurable  dilatation. 

It  is  often  asked  of  physicians  whether  athletic  exercises,  such  as  boat- 
races,  football  games,  etc.,  so  popular  now  with  young  collegians,  do  not 
entail  risk  of  heart  disease.  There  is  no  doubt  that  the  severe  prepar- 
atory training  which  many  of  tlicm  take  would  be  dangerous  to  certain 
constitutions,  for  the  profession  has  been  made  familiar  with  the  results 
of  such  muscular  strain  by  the  treatises  of  DaCosta  in  this  country 
and  of  English  and  German  writers  on  the  irritable  heart  of  young 
soldiers,  which  is  induced  by  prolonged  drill  and  marching  with  too 
confining  or  heavy  accoutrements.  After  a  slight  attack  of  diarrhoea 
or  fever,  the  soldier  on  returning  to  duty  soon  finds  that  he  suffers  w^ith 
palpitation  or  faintness,  and  he  is  returned  to  hospital  with  pronounced 
and  obstinate  disturbance  of  the  heart's  action,  such  as  dyspnoea  and 
rapid  pulse,  much  increased  by  standing,  and  with  failure  of  circulation 
in  the  extremities.  If  this  state  be  not  remedied  by  prolonged  rest  and 
proper  treatment,  what  seemed  at  first  to  be  but  a  functional  derange- 
ment ends  in  permanent  organic  heart-damage,  both  valvular  and 
muscular. 

Muscular  Degeneration  of  the  Heart  without  Dilatation. 
We  prefer  this  term  to  "  fatty "  degeneration,  because  the  group 
of  symptoms  which  belong  to  the  affection  indicate  a  heart  weakened 
by  a  muscular  degeneration  which  may  be  fatty,  and  also  may  not  be 
fatty,  but  something  else.  A  patient  just  recovering  from  typhoid 
fever  rises  too  quickly  in  bed,  and  thus  induces  fatal  syncope.  His 
heart  is  fi)und,  at  autopsy,  to  be  of  a  paler  color  than  natural  and  of  a 
soft  and  brittle  texture,  but  the  microscope  shows  nothing  that  resem- 
bles the  real  fatty  degeneration  of  heart-muscle  found  in  phosphorus- 
poisoning  or  in  pernicious  aufemia.  So,  in  practice,  we  have  patients 
w^ho  show  symptoms  of  essential  cardiac  debility — breathlessness  on 
exertion,  cold  extremities,  weak  but  compressible  pulse,  and  with  no 
visible  or  sensible  apex-beat,  while  auscultation  reveals  no  murmurs, 
but  only  a  weak  and  short  first  sound,  with  much  the  character  of  the 
normal  second  sound.  Chronic  symptoms  of  heart  ftiilure,  such  as 
flatulence,  diarrhoea,  dropsy,  and  orthopnoea,  may  successively  develop^ 
and  yet  the  patient  recover  and  enjoy  good  health  for  several  years, 
and  then  die  suddenly,  as  a  patient  of  mine  did  whose  father  and 
brother  had  died  in  the  same  way.  Another  patient  had  quite  recov- 
ered for  two  years  from  similar  symptoms,  but  succumbed  in  a  week 
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from  acute  dilatation  of  the  heart  brought  on  by  a  night's  detention  on 
the  cars  in  New  Mexico  at  an  elevation  of  about  seven  thousand  feet. 
The  weakness  in  the  heart-walls,  wliich  is  the  disease  of  these  patients, 
has,  however,  diifercnt  anatomical  characters  in  different  cases.  In 
.some  there  is  a  partial  but  marked  fatty  degeneration,  associated  witli 
a  diseased  coronary  artery.  In  others  the  fatty  change  is  sufficient  to 
be  visible  to  the  naked  eye  as  fine  yellow  points  or  streaks  crossed  with 
darker  striae,  especially  in  the  papillary  muscles.  But  it  is  after  such 
acute  affections  as  phosphorus-poisoning  or  myocarditis  in  diphtheria, 
or  in  severe  chronic  anaemias,  as  pernicious  anjcmia,  that  such  typical 
forms  are  found ;  instead,  therefore,  of  being  an  independent  disease  in 
them,  it  is  a  sequel  to  other  morbid  processes.  On  the  other  hand, 
cardiac  muscular  weakness,  proceeding  to  a  fatal  issue,  sometimes 
sudden,  occurs  as  a  constitutional  affection  in  persons  frequently  with 
a  neurotic  family  history,  in  whom  no  more  appreciable  fibrillar  change 
can  be  found  in  the  flabby  heart-muscle  than  in  some  cases  of  fatal 
angina  pectoris.  In  the  autopsies  of  corpulent  persons  who  have  died 
with  symptoms  of  heart  failure  deposits  of  fat  are  often  found,  under 
as  W'cll  as  over  the  pericardium,  in  such  quantity  as  to  suggest  the 
hypothesis  of  invasion  of  the  heart-muscle  by  fat  as  a  distinct  morbid 
state.  This,  however,  is  doubtful,  as  the  heart  disease  is  oftener 
explained  by  vascular  and  valvular  disease  being  also  present.  There 
can  be  no  doubt,  however,  that  obesity,  per  se,  is  unfavorable  to  healthy 
cardiac  tone  by  its  interference  with  free  respiration,  and  by  its  fostering 
the  sedentary  habits  which  weaken  muscular  structures  in  general. 

Fibroid  Degeneration. 
This  is  a  special  morbid  condition  characterized  by  the  presence  of 
masses  of  hard  white  cicatricial  tissue,  found  in  the  heart-walls,  almost 
always  of  the  left  side.  They  can  scarcely  be  said  to  be  the  results  of 
endo-  or  ]>ericarditis,  for  they  may  be  imbedded  in  the  muscular  walls 
without  either  the  endocardium  or  pericardium  showing  any  connectit)n 
with  them.  Sometimes  they  are  so  related  to  the  endocardial  surface  as 
to  suggest  their  origin  from  a  circumscribed  abscess  arising,  as  already 
explained,  in  an  acute  endocarditis ;  at  other  times  they  appear  on  the 
outer  surface  as  white  patches,  to  which  the  pericardium  is  adherent,  or 
thoy  app(\ir  as  numerous  streaks  of  connective  tissue  distributed  irregu- 
larly through  the  nuiscular  substance.  That  they  do  not  constitute  a 
true  fibroid  degeneration  of  the  muscular  tissue  itself,  however,  is  evi- 
dent from  the  normal  state  of  the  fibres  themselves  ;  and  it  is  now  deter- 
mined that  they  are  caused  by  obliteration  of  atheromatous  branches 
of  the  coronary  arteries  by  thrombosis,  and  consequent  degeneration  of 
the  parts  supplied  l)y  thcMu,  Avith  the  usual  substitution,  in  time,  o'i 
cicatricial  tissue.     Syphilitic  disease  of  the    coronary  arteries  is  also 
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probably  a  Iroqnoiit  cause  of  the  affection.  The  action  of"  the  heart 
may  be  niiieh  impelled  by  these  tough  strnctural  changes  in  its  walls, 
which  occasionally  produce  such  a  local  thinning  of  the  ventricular 
parictes  that  p(jucli-like  cavities,  or  so-called  aneurisms  of  the  heart, 
are  formed. 

As  might  be  expected,  auscultation  can  afford  but  little  help  in  the 
diagnosis  of  this  condition,  as  there  are  rarely  any  valvular  signs.  The 
symptoms  are  those  of  chronic  circulatory  embarrassment  simply ;  the 
pulse  is  generally  slow  and  intermittent,  and  the  patient  is  very  apt  to 
sigh  frequently.  He  is  generally  very  despondent,  from  a  sense  of 
constant  oppression  in  the  (;hest,  especially  on  exertion,  and  from  gen- 
eral muscular  debility.  He  may  continue  thus  an  invalid  for  years, 
and  die  finally  with  the  usual  developments  of  circulatory  failure; 
or  else  he  may  expire  very  suddenly,  as  animals  do  in  whom  a  large 
branch  of  one  coronary  artery  has  been  tied,  when  for  some  time  the 
beats  seem  to  be  but  little  affected  by  the  operation,  and  then  come 
to  a  sudden  stop. 

Extra-Pericardial  Adhesions. 
While  the  sequelae  of  simple  acute  pericarditis,  as  previously  stated, 
are  not  as  serious  as  those  of  endocarditis,  the  same  cannot  be  said  if 
the  inflammation  involves  the  adjacent  parts.  If  this  occurs,  the  heart 
may  become  permanently  fettered  to  the  chest- walls,  or  to  the  medias- 
tinal layers  of  the  pleura,  or  to  the  diaphragm,  or  to  the  structures  of 
the  posterior  mediastinum,  with  the  most  distressing  after-effects,  for 
the  benign  influence  of  hypertrophy,  which  counteracts  obstructions 
for  so  long  in  other  cardiac  affections,  is  here,  to  a  great  extent,  pre- 
vented by  the  irregularity  of  the  heart-strains  present  and  by  their 
external  seat.  Primary  dilatation  of  the  cavities  on  both  sides  very 
commonly  results,  with  cardiac  pains  and  severe  distress  in  breathing, 
general  marasmus,  and  dropsy.  When  the  adhesions  with  the  pleura 
are  extensive,  we  may  have  the  inilsus  jparodoxus,  so  named  because 
the  heart-beats  are  aflPected  by  the  movements  of  respiration.  A  left 
pleurisy  or  pneumonia,  simultaneous  with  a  pericarditis,  is  therefore 
of  evil  augury,  and  no  efiPort  should  be  spared  to  check  their  mutual 
interaction. 

Treatment  of  Chronic  Heart  Disease. 
The  treatment  of  chronic  heart  disease  should  be  clearly  sepa- 
rated into  the  measures  which  are  palliative  and  those  which  are 
curative  in  their  nature.  We  may  fail  equally  with  either,  but 
that  does  not  affect  the  difference  in  the  objects  sought  for  in  the 
employment  of  the  two  classes  respectively.  Thus,  under  the  class  of 
palliatives  come  all  the  nervines  which  are  prescribed  in  the  treatment 
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of  organic  diseases  of  the  heart,  such  as  digitalis,  strophanthus,  strych- 
nine, caffeine,  etc.  Neurotics  never  affect  structures,  but  only  func- 
tions. The  organic  clianges  remain  just  the  same  as  ever,  no  matter 
how  long  the  remedies  are  administered,  and  all  that  should  be  expected 
of  a  nervine  is  that  it  relieves  some  symptoms  of  the  morl)id  condition, 
but  not  the  condition  itself.  This  is  according  to  the  therapeutic  law, 
to  which  there  are  no  exceptions,  that  any  drug  whose  specific  me<li- 
cinal  effects  can  be  secured  by  one  dose  cannot  modify  or  affect  a  struc- 
tural change.  We  refer  to  these  principles  of  therapeutics  here  because 
there  seems  to  be  such  a  widespread  reliance  on  drugs  in  the  treatment 
of  organic  lesions  of  the  heart,  any  one  of  which  might  be  taken  as 
long  as  is  that  powerful  cardiac  nervine,  tobacco,  without  the  most  skil- 
ful microscopist  being  able  to  detect  its  effect  on  the  heart-structure. 
In  many  cases  of  cardiac  dilatation  digitalis  affords  as  much  relief 
as  stramonium  does  in  many  cases  of  asthma,  l)ut  the  hundredth  dose 
of  stramonium  does  not  do  more  than  the  first  did  ;  that  is,  relieve 
the  symptom,  bronchial  spasm,  for  the  disease,  asthma,  remains  as 
settled  as  ever.  Nor  can  any  other  nervine  do  more  than  digitalis 
does  with  each  dose  for  a  certain  number  of  hours — viz.  stimulate  the 
contractile  functicm  of  the  heart-muscle,  the  heart-muscle  reverting  to 
its  old  state  as  soon  as  the  functional  effect  of  the  symptom-medicine 
has  passed  off.  Therapeutically,  therefore,  all  such  remedies  can  be 
regarded  only  as  temporary  makeshifts,  with  the  chances  that  ere  long 
they  will  begin  to  fail  and  become  less  and  less  effective.  The  bene- 
ficial effects  of  digitalis  are  due  to  the  cramp-like  contraction  which  it 
induces  in  the  heart,  as  it  does  in  the  other  hollow  organ,  the  uterus. 
It  therefore  lessens  dilatation  by  interfering  with  the  over-relaxation 
of  the  diastolic  period.  For  the  time,  therefore,  the  heart  has  returned 
to  its  natural  cavity-dimensions,  with  great  consequent  relief  to  all  the 
distressful  accompaniments  of  a  heart  which  does  not  emjity  itself  with 
each  stroke.  It  is  therefore  not  as  serviceable  when  the  diseased  heart 
does  emptv  itself  with  each  systole  as  in  the  first  stages  of  aortic 
regurgitation,  when  it  has  not  yet  dilated  beyond  comjiensation.  The 
effect  of  digitalis  ov\  the  pulse  in  a  case  of  dilatation  is  often  very 
striking,  by  its  substituting  slow  regularity  for  the  many  ineffective 
contractions  of  the  over-distended  ventricle ;  and  witii  such  a  nx'ovcry 
in  the  circulation  we  may  expect  the  breathing  to  improve  with  the 
restoration  of  tiie  cai'dio-respiratory  rhythm,  and  with  the  ehanee  thus 
given  lor  the  ]iuhnonary  oedema  to  be  tak(Mi  up.  The  hejutie  stasis 
and  the  gastric  congestion  may  be  expectcil  to  iiiijirove  next,  and 
finally  the  kidneys  will  retiu'ii  to  In'tter  work.  The  i)atieut  seems  to 
improve  in  every  respect,  and  hence  this  drug  is  o\W\\  spoken  of  in 
terms  whicli  iinplv  that  it  is  the  ixMucdy  lor  organic  heart  disease.  It 
is  an  excellent  adjuvant,  but,  liki'  all   nervines,  it  can  be  nothing  more. 
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There  is  one  (li<;i(l\:iiitat;(',  however,  in  the  action  of  (lij^italis,  and  that 
is  that  it  acts  on  the  nuiscnhir  coat  of"  the  arterioles  as  it  does  on  the 
ventricle,  and  thns  raises  the  tension  of  the  pulse.  In  many  eases, 
therefore,  we  lose  as  much  by  contracting  the  already  too-much-nar- 
rowed arteries  as  we  gain  on  the  heart  by  contracting  it.  This  is 
])articnlarly  exemplifie<l  by  the  aggravation  which  digitalis  occasions 
in  the  cerebral  symptoms  of  Bright's  disease. 

We  have  one  nervine,  however,  which  can  both  counteract  this 
undesirable  vascular  effect  of  digitalis,  and  at  the  same  time  promote 
-its  action  on  .the  heart,  illustrating  the  frequent  advantage  of  com- 
bining nervines  which  act  alike  on  some  nervous  functions,  but  dif- 
ferently on  others.  That  agent  is  nitro-glycerin,  which  promptly 
dilates  the  arterioles,  while  it  stimulates  the  cardiac  systole  and  for 
several  years  I  have  been  accustomed,  on  this  account,  to  administer 
it  simultaneously  with  digitalis,  as  well  as  with  other  so-called  heart 
tonics,  with  a  great  improvement  in  the  effects. 

Of  the  preparations  of  digitalis,  the  infusion  of  the  leaves  is 
undoubtedly  the  best  in  heart  dilatation,  in  doses  of  1  to  2  drachms 
every  three  or  four  hours.  A  reliable  tincture  comes  next  in  value, 
in  doses  of  10  drops,  but  the  fluid  extract  is  the  least  certain  in  its 
effects — in  heart  affections,  at  any  rate.  The  nitro-glycerin  should  be 
administered  only  in  a  recently-made  solution,  \  grain  to  3  ounces  of 
water,  a  tea-spoonful  of  which  contains  gig-  of  a  grain.  The  small 
manufactured  nitro-glycerin  pills  supplied  to  druggists  are  often 
untrustworthy.  The  dose  should  be  that  which  shortly  after  admin- 
istration gives  a  slight  sense  of  fulness  in  the  temples.  The  difference 
in  susceptibility  among  patients  to  this  drug  is  remarkable,  some  being 
able  to  take  2V  grain  without  feeling  it,  while  others  complain  of 
headache  from   ^^  grain. 

Along  with  digitalis,  strychnine  or  the  tincture  of  nux  vomica  is 
another  excellent  adjuvant.  I  prefer  the  tincture,  and  give  it  in  10- 
drop  doses  with  the  digitalis  and  the  nitro-glycerin.  The  administra- 
tion of  these  three  drugs  can  be  kept  up  without  change  for  an  indefi- 
nite period  with  some  patients,  just  as  some  asthmatics  can  take  their 
favorite  prescriptions  for  months,  but  with  most  patients  digitalis 
after  a  time  disturbs  the  stomach,  and  we  are  obliged  to  intermit 
its  use. 

The  tincture  of  strophanthus,  in  doses  of  from  5  to  10  drops,  is, 
according  to  my  experience,  a  good  substitute  for  digitalis,  and  I  often 
prescribe  it  along  with  digitalis  itself,  as  well  as  with  the  other  neurot- 
ics mentioned.  It  is  particularly  adapted  to  all  cases  of  palpitation, 
whether  functional  as  in  Graves'  disease  or  when  complicating  organic 
affections.  It  does  not  equal  digitalis  in  the  treatment  of  dilatation, 
for  it  does  not  interfere  with  the  diastole,  but  it  is  almost  free  from 
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the  contracting  effect  of  digitalis  on  the  arterioles.  One  drawback  is 
the  uncertainty  of  its  preparations,  which  sometimes  vary  greatly  in 
their  properties.  Some  two  years  ago  the  tinctures  supplied  to  the 
New  York  market  were  noted  for  causing  diarrhoea. 

A  very  valuable  heart-stimulant  also  is  caifeine,  in  doses  of  from  1 
to  4  grains  of  the  citrate.  It  seems  specially  adapted  for  the  dyspnoea 
of  mitral  stenosis,  and,  with  nux  vomica,  is  better  than  digitalis  in 
aortic  incompetence. 

My  experience  with  convallaria  majalis,  sparteine,  and  barium 
chloride  has  been  tolerably  extensive  experimentally,  but  with  such 
uncertain  results  that  I  can  rank  them  only  with  those  remedies  which 
may  be  tried  haphazard  when  one  does  not  know  what  else  to  give,  for, 
like  all  other  neurotics  except  colchicum,  they  cannot  do  any  perma- 
nent  mischief. 

In  many  cases  of  beginning  arterio-sclerosis,  with  high-tension 
pulse,  we  have  a  serious  symptom  of  developing  mischief  in  a  quick- 
ening of  the  pulse.  These  patients  naturally  complain  of  head- 
symptoms,  and  may  come  for  the  first  time  for  advice  on  account  of 
such  troubles  as  vertigo,  etc.  The  rapid  pulse  implies  subacute  endo- 
carditis, and  then  aconite,  with  small  doses  of  corrosive  sublimate,  -^5— 
y\  of  a  grain,  should  be  administered,  with  the  constitutional  treatment 
to  be  soon  mentioned. 

In  contrast  with  this  symptomatic  treatment  of  chronic  diseases  of 
the  heart  the  physician  should  study  how  their  structural  changes  can 
be  prevented  or  averted.  This  can  be  done  only  by  reversing  their 
processes  of  development  according  to  the  physiological  laws  which 
their  development  shows  to  have  been  contravened.  Thus,  the  heart 
as  a  muscular  organ  depends  for  its  vigor,  as  all  muscles  do,  on  the 
activity  of  the  respiration.  It  is  a  universal  law  throughout  the  ani- 
mal kingdom  that  muscular  power  is  directly  proportional  to  the 
amount  of  oxygen  consumed.  This  is  wdiv  insects,  who  can  breathe 
from  nearly  eveiy  part  of  their  bodies,  are  so  exceptional  in  nniscular 
strength.  The  recent  discovery  that  muscles  have  in  addition  to,  and 
independent  of,  their  contractile  function,  the  function  of  generating 
animal  heat  is  one  of  great  significance  in  establishing  the  prime  neces- 
sity of  the  oxygen-su]iply  to  them.  The  blood  coming  from  a  large 
muscle,  such  as  the  gluteus  when  at  perfect  rest,  is  nevertheless  more 
venous  in  its  diminished  oxygen  and  increased  carbonic  acid  than  the 
blood  of  the  right  ventricle,  because  the  latter  contains  visceral  venous 
blood  also,  and  glands,  even  when  most  active,  do  not  abstract  as  nuioh 
oxvgcn  from  the  blood  as  muscles  do  when  apparently  most  inactive. 
The  a])])lication  of  these  principles  to  a  case  of  threatened  weakening 
of  the  heart-walls  is  obvious.  Such  a  ]iMtient  demands  the  frwst  respi- 
ration which  can  be  secured  for  him,  and  wliiih  will  be  in  as  complete 
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contrast  with  his  bodily  hubits  in  the  [KLst  as  possible.  It  is  from  that 
point  of  view  alone  that  I  regard  Oertel's  treatment  of  heart  diseases  as 
capable  of  <loing  good.  The  other  features  of  the  system,  of  enjoining 
aetive  museidar  exercise,  such  as  mountain-climbing,  etc.,  arc  applica- 
ble only  to  a  minority  of  cases,  and  recpiire  the  greatest  discrimination 
in  their  employment,  for  the  ratio  between  allowable  work  and  over- 
work varies  so  much  in  ditferent  cases  that  I  prefer  safer  methods  for 
attaining  the  same  results. 

An  ideal  environment  for  a  patient  with  organic  heart  disease 
would  be  a  comfortably  furnished  shed-shaped  tent,  with  good  ven- 
tilators at  each  end  and  with  a  board  floor  well  raised  from  the 
ground.  Tents  with  all  the  requisite  facilities  for  camping  can  be 
obtained  in  this  country  now,  and  with  a  little  experience  a  camp-life 
can  be  made  more  comfortable,  enjoyable,  and  less  expensive  than  living 
at  any  Adirondack  hotel,  with  the  great  object  secured  of  really  constant 
free  breathing ;  for  no  dwelling  apartment  can  give  the  same  air  at 
night  which  the  patient  receives  through  the  tent-walls,  as  it  is  contin- 
uously changed  through  them  without  a  draught.  The  most  noticeable 
effect  of  two  or  three  months  of  camp-life  is  in  the  lowered  arterial 
tension,  which  may  be  noted  even  in  the  worst  cases  of  arterio-sclerosis. 
The  restoration  of  visceral  muscular  power  is  also  illustrated  in  many 
other  ways.  I  have  known  obstinate  constipation  of  years'  standing 
thus  spontaneously  relieved,  the  residual  urine  in  elderly  patients  with 
distended  bladders  greatly  reduced  (in  one  case  a  man  of  seventy- 
four  was  quite  cured),  and  chronic  bronchitis  progressively  improve, 
with  no  other  agency  to  account  for  these  results  than  simple  free 
breathing,  with  but  very  moderate  muscular  exercise.  When  camping 
cannot  be  resorted  to,  the  next  most  continuous  mode  of  open-air  life 
must  be  devised,  and  the  patient  be  enjoined  to  spend  as  little  time 
indoors  as  possible,  the  details  for  securing  this  end  being  those  which 
circumstances  will  permit. 

It  is  on  this  principle  that  iron  is  the  medicine  for  organic  heart 
disease,  not  only  as  a  standard  remedy,  but  as  a  prophylactic  against 
muscular  degeneration.  Iron  has  only  one  object  in  the  animal  econ- 
omy. Without  it  we  could  not  breathe.  To  keep  up  the  due  propor- 
tion of  this  oxygen-carrier  in  the  blood  is  therefore  the  great  indication 
whenever  a  form  of  muscular  weakness  is  likely  to  develop,  whether  in 
the  bronchial  tubes,  the  alimentary  canal,  the  pelvic  organs,  or,  lastly, 
in  the  circulatory  system.  Every  case  of  organic  heart  disease  or  vas- 
cular disease  therefore  indicates  the  use  of  iron,  if  only  to  keep  hyper- 
trophied  muscles  from  losing  their  contractile  power.  The  prompt 
improvement  caused  by  iron  in  such  a  variety  of  disorders  of  weak- 
ened tubular  organs  is  not  because  it  cures  "  ansemia,"  but  because  it 
revivifies  their  muscular  walls  with  an  increased  supply  of  oxygen. 
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In  primary  chronic  valvular  disease  open-air  life  and  iron,  taken 
from  time  to  time  as  a  prophylactic,  will  serve  indefinitely  to  ward  off 
the  day  of  heart  failure.  With  the  rheumatic  cases,  however,  we  must 
be  on  the  constant  watch  for  relapses  of  the  rheumatism,  and  consequent 
further  heart  mischief  As  the  left  ventricle  often  hypertrophies 
rapidly  in  young  persons  with  aortic  lesions,  while  the  right  does 
not,  pains  in  the  cardiac  region  and  palpitation  are  prone  to  develop 
/  from  derangement  o'f  rhythm  between  the  two  sides.  For  this  bella- 
'  donna  is  the  best  sedative,  in  10-drop  doses  of  the  tincture,  with  4  or  5 
grains  of  potassium  iodide  three  times  a  day,  and  the  patient  should 
wear  a  belladonna  plaster.  Cod-liver  oil  is  of  great  service  in  many 
cases  also.  Its  first  use  in  medicine,  to  which  it  was  restricted  f<»r 
over  a  century,  was  in  the  treatment  of  rheumatism,  and  for  the 
anaemia  of  protracted  cases  of  the  subacute  articular  form  it  is  superior 
to  any  other  remedy.  During  cool  or  winter  weather  these  patients 
should  wear  as  a  preventive  buckskin  shirts  over  light  flannel  under- 
wear, and  they  should  sleep  in  flannel.  It  is  always  risky  for  rheu- 
matics to  indulge  in  cold-water  bathing,  but  the  ancient  practice  of 
dailv  skin  inunctions  is  one  of  the  best  of  prescriptions  for  them 
against  fresh  attacks. 

In  chronic  secondary  valvular  disease  we  have  to  take  into  account 
the  constitutional  state  which  has  caused  the  heart  affection.  In  the 
high-tension  pulse  of  gouty  and  lithaemic  patients  a  steady  course  of 
lithia-water  is  to  be  prescribed.  The  Buffalo  lithia- water  is  rather  too 
weak  in  lithia,  but  I  have  known  a  year's  course  of  it  improve  the 
short  breath  of  some  patients  very  strikingly.  The  Londonderry 
Spring  of  New  Hampshire  has  the  highest  percentage  of  this  salt  of 
any  spring  in  this  country,  and  five  to  six  goblets  of  it  a  day,  taken 
in  lieu  of  ordinary  water,  may  be  prescribed.  In  many  cases  the 
French  Contrexeville  Pavilion  Spring  water,  a  goblet  with  each  meal 
and  at  night,  has  been  beneficial,  especially  where  the  gouty  symp- 
toms were  pronounced. 

The  heart  complications  of  Brighi's  disease  have  to  be  treated  in 
connection  with  the  kidney  affection.  "Where  the  urine  is  pale  and  of 
low  specific  gravity,  with  a  moderate  deposit  of  albumin,  corrosive 
sublimate,  taken  fiir  a  week  at  a  time,  -^^  of  a  grain  three  times  daily, 
and  then  omitted  for  a  week,  has,  in  my  experience,  repeatcilly  im- 
proved the  color  and  specific  gravity  of  the  urine,  and  has  lowereil 
the  arterial  tension.  The  important  adjuvant  action  of  nitro-gly- 
cerin  has  been  already  alluded  to.  It  is  in  these  patients  also 
that  the  beneficial '  effects  of  frequent  warm,  but  not  hot,  baths 
in  relaxing  arterial  tension   is  manifested. 

In  the  renal  cases,  of  whatever  form,  the  importance  of  regulating 
the  diet  cannot  be  over-estimated.     In  view  of  the  recent  advance  in 
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our  knowk'tlj^e  ol"  the  rcliitioiis  oC  intestinal  di'^csticjn,  and  tlie  role 
which  auto-infcction  from  intestinal  poisons  plays  in  the  genesis  of 
vascular  and  kidney  disorders,  the  indicaticnis  for  supplying  the  most 
easily  assimilable  i'ood,  with  the  least  excess  possible  of  too  concen- 
trated nitrogenous  ingredients,  in  kidney  disorders,  are  more  than 
ever  confirmed. 

No  case  of  high-tension  pulse,  with  consecutive  heart  complication, 
should  take  a  hearty  meat  diet.  The  best  food  for  such  patients  is 
the  fermented  milk  of  the  Arabs.  All  pastoral  peoples,  who  have  to 
live  exclusively  on  milk,  as  most  Bedouins  and  Tartars  do,  have 
found  that  the  stomach  must  be  spared  the  curdling  of  the  milk, 
else  enough  gastric  juice  is  not  left  to  complete  the  digestion  of  the 
precipitated  casein ;  which,  moreover,  if  precipitated  in  the  stomach, 
is  apt  to  be  in  too  large  and  solid  curds.  They  therefore  artificially 
ferment  the  milk  with  the  yeast-plant.  The  Arab  method  is  j)referable 
for  invalids  to  the  kumyss  of  the  Tartars,  as  this  is  apt  to  be  too  acid 
from  keeping.  JH^e  *' lebouj'  of  the  Arabs,  or  "matzoon"  of  the 
Turks  is  made  daily  l)y  adding  some  of  the  fermented  milk  of  the 
previous  day  to  the  fresh  milk  as  soon  as  it  is  brought  in  from  the 
milking.  The  "  leben  "  the  next  morning  is  a  slightly  acid  fluid  of 
the  consistence  of  cream,  with  small  flaky  curds  and  with  the  taste  of 
buttermilk.  I  regard  it  as  the  completest  and  most  digestible  food  for 
invalids  that  can  be  furnished,  and  the  most  striking  illustration  of  its 
adaptability  is  to  be  found  in  severe  organic  diseases  of  the  stomach 
with  intractable  vomiting,  as  in  gastric  ulcers  or  cancer  of  the  stom- 
ach. In  Bright's  disease  it  has  seemed  to  me  often  curative,  and  at 
least  as  near  the  typical  food  for  giving  the  diseased  kidneys  the  min- 
imum of  work  as  can  be  devised.  The  more  the  patients  take  of  it 
to  the  exclusion  of  other  food,  the  better,  and  to  accustom  them  to  its 
use  they  may  begin  with  a  half  pint  taken  as  a  first  course  with  each 
meal.  It  should  always  be  eaten  with  a  spoon  like  soup,  and  not 
drank.  After  a  time  larger  and  larger  quantities  will  be  readily  dis- 
posed of.  The  directions  for  making  it  are  :  to  break  up  by  thorough' 
stirring  half  an  ordinary  yeast-cake  in  half  a  pint  of  good  fresh  milk 
which  has  been  warmed  to  a  blood  heat.  This  should  then  be  kept 
for  eight  to  ten  hours  in  the  kitchen,  with  occasional  stirring,  at  the 
end  of  which  time  the  milk  wall  be  found  to  have  soured.  Six  table- 
spoonfuls,  or  3  ounces,  of  this  soured  milk  should  then  be  stirred  into 
a  half  pint  of  fresh  milk,  and  the  first  half  pint  with  the  yeast  thrown 
away.  The  second  specimen  will  ferment  in  the  same  time  as  the  first 
one  did,  but  cannot  yet  be  eaten  on  account  of  the  still  perceptible  bit- 
ter taste  of  yeast ;  but  3  ounces  of  it  can  be  used  for  a  third  specimen. 
In  the  fourth  specimen  the  taste  of  yeast  is  no  longer  perceptible,  and 
then  the  leben  can  always  be  made  for  each  day's  use  in  the  proportion 
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of  6  ounces  of  the  leben  of  the  previous  day  to  a  pint  of  new  milk.  It 
is  better  to  stir  it  well  as  soon  as  the  milk  is  found  to  be  changed,  and 
then  put  in  a  refrigerator  to  prevent  furtiier  acidification.  Sometimes, 
after  a  month  or  two  months,  the  yeast  ferment  seems  to  die  out,  and 
the  process  has  to  be  begun  again  as  above  detailed.  If  it  seems  to 
make  too  large  curds,  it  need  then  only  be  stirred  well  before  eating  it. 
Tile  richer  the  milk  in  cream,  the  better  and  smoother  the  leben. 
With  this  milk  and  a  digestible  vegetable  diet  (excluding  beans,  aspara- 
gus, and  fibrous  vegetables,  as  turnips,  beets,  etc.),  and  a  good  supply 
of  ripe  fruit,  especially  grapes,  the  tension  of  the  pulse  may  be  found 
soon  much  less  than  when  meat  and  fermented  liquors  have  been 
largely  used. 

The  mauagement  of  certain  acute  complications  remains  now  to  be 
briefly  spoken  of  In  all  cases  of  labored  heart-action  a  daily  evacua- 
tion of  the  bowels  is  very  necessary,  for  constipation  c^uickly  raises  the 
tension  of  the  abdominal  arteries,  and  thus  increases  the  heart's  work. 
One  tea-spoonful  of  Epsom  salts,  with  a  grain  of  quinine,  in  a  tumbler 
of  water  on  rising,  may  be  prescribed  as  in  most  cases  a  sufficient  lax- 
ative. In  others  a  tea-spoonful  of  the  com})ound  liquorice  powder, 
with  a  tea-spoonful  of  cream  of  tartar  at  night,  while  in  still  others 
one-fourth  or  half  a  tumbler  of  Hunyadi  water  in  the  same  amount 
of  boiling  water  in  the  morning,  is  best.  All  highly  carbonated  waters 
are  ill  borne  by  patients  with  heart  disease,  and  the  hot  water  is  a  good 
addition  to  prevent  or  get  rid  of  the  flatus  which  remains  after  most 
mineral-water  purgatives  have  acted. 

In  advanced  cases  of  heart  disease  we  are  often  obliged  to  have 
recourse  to  opium  to  secure  sleep.  The  rhythm  of  lung-  and  heart- 
action  needed  for  sleep  will  not  come  without  it.  It  is  a  hard  alterna- 
tive to  meet,  for  the  ultimate  effect  of  the  drug  is  undesirable,  and  its 
administration  should  be  postponed  until  it  is  j)lain  that  the  patient 
will  be  more  weakened  by  his  sleeplessness  without  it  than  l\v  his 
depression  with  it.  Any  other  soporific  is  useless,  particularly  chloral, 
but  the  aromatic  spirit  of  ammonia  may  be  very  advantageously  addeil 
to  morphine  when  the  alkaloid  is  given. 

The  attacks  of  asthmatic  suffocative  congestion  of  the  lungs  in 
renal  disease  with  cardiac  dilatation  require  prompt  and  active  treat- 
ment. Tlie  aim  should  be  to  rouse  the  weakened  left  ventric-le  to 
action,  and  for  this  purpose  a  hypodermic  injection  of  ^  grain  of  mor- 
]>hine  with  y^  grain  of  atropine  should  be  given,  and  simultaneously 
by  the  mouth  a  toa-sj)<)oufiil  of  aromatic  spirit  of  ammonia  with  '>  tea- 
spoonfuls  of  the  elixir  of  valerianate  of  ammonia  in  Avatcr.  Dry  cup- 
j>ing  over  the  kidneys  and  back  of  the  lungs  should  then  ft)llow,  with 
the  ap])lication  of  a  large  blister  to  the  front  of  tiie  chest,  which  should 
be  allowed  to  stay  on  long  enough  to  redden  the  skin,  but  not  to  pro- 
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(luce  vesication.  As  soon  as  the  dyspnoea  and  the  expectoration  show 
symptoms  ot"  subsidin<r,  a  brisk  cathartic  of  40  to  GO  grains  of"  coniponnd 
jaUip-powder,  with  5  grains  of  calomel,  should  be  given,  or  1  to  2  drops 
of  castor  oil.  Friinzel  recommends  1  grain  of  acetate  of  lead  to  be  given 
every  hour  while  the  urgent  symptt)ms  continue. 

In  the  ascites  of  dilated  heart  from  extra-pericardial  adhesions 
I  have  seen  more  good  follow  tapping  than  in  abdominal  dropsy 
from  any  other  cause.  The  severe  distress  of  the  patient  is  often 
remarkably  relieved,  for  it  would  seem  as  if  abdominal  distension 
produced  a  special  strain  in  these  patients  on  the  adhesions  to  the  ribs 
and  to  the  lower  sternum.  One  measure,  however,  should  never  be 
neglected  in  these  patients,  and  that  is  to  strap  firmly  the  ribs  of  the 
left  side  with  adhesive  plaster  up  to  the  axillary  line.  The  strips 
should  extend  from  the  spine  to  the  median  line,  following  the  direc- 
tion of  the  ribs,  and  in  applying  them  pressure  should  be  made  along 
the  lower,  and  not  the  upper,  border  of  the  strip,  to  have  it  tit  evenly, 
each  succeeding  strip  also  overlapping  half  the  width  of  the  one  pre- 
viously applied.  The  great  relief  which  this  uniform  restriction  of 
the  movements  of  respiration  over  the  heart  affords  is  immediately 
appreciated  by  the  sufferer.  From  time  to  time  the  strips  have  to  be 
left  off  on  account  of  irritation  of  the  skin  caused  by  the  plaster,  and 
during  the  interval  the  whole  praecordium  should  be  rubbed  with  an 
ointment  composed  of  unguentum  stramonii,  unguentum  hydrargyri, 
of  each  sij,  oleum  cinnamomi  gtt.  ij,  in  hopes  of  assisting  in  the 
absorption  of  the  adhesions. 
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The  nervous  diseases  of  the  heart  may  be  divided  into  two  classes, 
according  as  they  aifect  the  sensory  or  motor  apparatus  of  the  organ. 
These  two  classes  are  not  altogether  distinct,  both  the  sensory  and 
motor  apparatus  being  sometimes  affected  together,  but  for  the  purpose 
of  classification  they  can  be  distinguished  from  each  other  in  a  fairly 
satisfactory  manner. 

The  motor  affections  may  alter  the  strength  or  rate  of  the  Heart- 
beats, or  both.  Those  which  are  usually  recognized  as  nervous  are 
palpitation  in  which  the  apparent  strength  of  the  boat  is  increased  while 
the  pulse-rate  is  unchanged,  excessive  rapidity  of  the  pulse,  or  tachy- 
cardia, excessive  slowness,  or  bradycardia,  and  irregularity  of  the  pulse. 
The  irregularity  may  affect  either  the  number  or  strength  of  the  pulse- 
beats,  or  both,  and  the  form  in  which  one  beat  is  dropped  in  an  other- 
wise regular  pulse  is  designated  as  simple  intermittence.  Those 
abnormal  conditions  may  occur  without  its  being  possible  to  show  that 
any  organic  disease  is  present,  and  they  are  then  more  particularly  to 
be  regarded  as  nervous. 

The  sensory  affections  of  the  heart  occur  in  the  form  of  uneasiness, 
oppression,  or  pain,  and  may  vary  fromslight  discomfort  in  the  cardiac 
region  to  the  intense  agony  of  severe  angina  pectoris. 

Physiology  of  the  Circulatory  Apparatus. 
Before  entering  upon  a  discussion  of  the  diseases  of  the  neart,  it 
may  be  advisable  to  give  a  short  account  of  the  physiology  of  the 
cardiac  nervous  system.  This  is  extremely  complicated,  and  a  gotxl 
deal  of  difforonoo  of  opinion  exists  in  regard  to  it.  A  doserijition  of 
it  at  this  time  must,  therefore,  not  bo  regarded  as  absolutely  true  in  all 
respects.  All  that  can  be  done  at  present  is  to  give  suoii  an  account 
of  it  as  will  best  correspond  witli  the  knowUxlge  we  possess,  but  it 
must  be  borne  in  mind  that  new  discovi'ries  may  not  only  extend 
our  knowledge,  but  may  lead  us  to  modifv  considerably  the  opinions 
M-e  now  hold.  The  nervous  system  of  the  heart  and  its  relationships 
with  other  parts  of  the  body  are  so  complex  that   I  may  perhajis  be 
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excused  for  ti"vin<i;  to  simplify  tlicir  aj)j)r('li('Msioii  by  eiiij)loviii<^  a  very 
homely  illustration,  and  eom[»arin«^  the  heart  with  its  nervous  system 
to  a  horse  and  its  driver. 

Cardiac  Muscle. — It  is  now  ponerally  held  by  physioloj^ists  that 
the  muscular  fibre  of  the  heart,  like  other  muscles,  both  voluntary  and 
involuntary,  ])ossesses  in  itself  the  power  not  only  of  contraction,  but 
of  rJn/tJimlcal  contraction  apai-t  from  any  nerves  or  ganglia.  Such 
rhythmical  contraction,  however,  of  involuntary  muscular  fibre  is 
usually  displayed  only  when  the  muscle  is  subjected  to  a  certain  amount 
of  stimulation.  The  muscular  fibres  are  less  sensitive  to  stimuli  than 
the  nervous,  and  consequently  a  smaller  amount  of  stimulation  will 
produce  rhythmical  contraction,  if  it  can  act  upon  the  muscle  through 
the  nerves  or  ganglia,  than  if  it  acts  upon  the  muscular  fibre  directly. 
The  heart  may  thus  be  compared  to  a  cai't-horse  which  Avould  stand 
still  if  no  stimulus  whatever  were  applied  to  it,  but  which  would  walk 
on  rhythmically  if  stimulated  by  the  prospect  of  a  feed  of  corn  when  it 
reached  its  stable.  It  w'ould  do  this  even  if  blindfolded,  but  if  its  eyes 
were  open  the  sight  of  the  corn,  acting  through  the  nervous  system, 
would  stimulate  it  more  readily. 

Cardiac  Ganglia. — But  wdiile  the  heart  contains  in  itself  the 
elements  of  rhythmical  contraction,  partly  in  its  muscular  fibre,  and 
probably  also  in  part  in  its  intrinsic  nerves  and  ganglia,  so  that  it  will 
beat  for  a  considerable  length  of  time  after  removal  from  the  body, 
its  movements  while  in  situ  are  regulated  by  the  central  nervous 
system. 

Medullary  Centres. — The  chief  centre  by  which  the  circulation  is 
controlled  and  the  beats  of  the  heart  are  regulated  both  in  strength  and 
frequency,  so  as  to  suit  the  resistance  which  the  organ  has  to  overcome 
in  driving  the  blood  through  different  parts  of  the  body,  is  situated  in 
the  medulla  oblongata.  In  this  part  of  the  nervous  system,  closely 
related  to  one  another,  we  have  centres  for  the  heart,  for  the  blood- 
vessels, and  for  the  respiration,  so  that  the  pulse,  the  blood-pressure, 
and  the  breathing  may  all  be  kept  in  harmony  with  one  another.  The 
centres  here  may  be  compared  to  the  driver  of  the  cart,  who  makes  his 
horse  move  slowly  by  pulling  the  reins  or  quickly  by  using  the  whip, 
and  increases  or  lessens  the  resistance  to  be  overcome  by  putting  on 
or  taking  off  the  brake  when  the  vehicle  is  going  down  or  up  hill. 
The  reins  by  which  the  heart  is  restrained  or  inhibited  are  certain 
fibres  contained  in  the  vagus  nerves,  the  whip  is  contained  in  the 
sympathetic  nerves,  and  the  drag  is  the  vaso-motor  centre  which  con- 
tracts or  relaxes  the  vessels  so  that  the  blood  flows  through  them  with 
greater  or  less  difficulty,  and  thus  a  greater  or  less  resistance  is  presented 
to  the  ventricular  contractions. 

Inhibitory  Fibres. — The  restraining  or  inhibitory  nerves  of  the 
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heart,  although  contained  in  the  vagus  trunk,  are  really  derive<l  from 
the  spinal  accessory,  while  the  other  nerve-fibres  cf>ntaine<]  in  the  vagus 
are  probably  sensory.  The  origin  of  the  inhibitory  fibres  is  shown  by 
the  fact  that  when  the  roots  of  the  spinal  accessory  have  been  torn  out, 
and  the  fibres  proceeding  from  them  to  the  heart  have  consequently 
degenerated  in  accordance  with  Waller's  law,  irritation  of  the  vagus 
trunk  ceases  to  have  the  power  of  slowmg  or  sto^jping  the  heart  which 
it  would  have  in  a  healthy  animal. 

Inhibitory  Apparatus  in  the  Heart.' — The  mode  of  termination 
of  the  inhibitory  fibres  in  the  heart  has  not  been  made  out  with  cer- 
tainty, but  experiments  upon  the  actions  of  certain  poisons  lead  to  the 
conclusion  that  just  as  the  reins  are  rarely  fixed  directly  to  the  horse's 
head,  but  end  in  a  bit  by  which  their  action  is  increased,  so  the  inhib- 
itory vagus  fibres  end  in  some  apparatus  within  the  heart  and  act 
through  them.  This  conclusion  is,  to  a  great  extent,  founded  upon 
observations  made  on  the  heart  of  the  frog.  This  may  not  be  quite 
applicable  to  mammals,  but  in  the  absence  of  more  definite  information 
we  are  at  present  almost  obliged  to  regard  the  nervous  system  of  the 
mammalian  heart  as  analogous  to  that  of  the  frog.  The  experiments 
upcMi  which  our  observation  is  founded  show  that  if  the  vagus  trunk 
be  irritated  by  an  interrupted  current,  the  heart-beats  are  rendered 
slow,  but  if  nicotine  be  injected  in  sufficient  quantity,  no  irritation  of 
the  vagus  will  slow  the  heart,  any  more  than  the  driver  can  stop  his 
horse  if  his  reins  have  been  cut.  But  if  the  venous  sinus  of  the  fi'og's 
heart  be  stimulated  after  the  vagus  trunk  has  been  paralyzed  by  nico- 
tine, the  stimulation  will  stop  the  heart,  just  as  the  driver  might  stop 
his  horse  by  seizing  the  bit  even  after  the  reins  were  cut.  If  instead 
of  nicotine  we  use  atropine,  neither  stimulation  of  the  vagus  trunk  \v^v 
stimulation  of  the  venous  sinus  will  stop  the  heart,  any  more  than  the 
driver  can  stop  his  horse  if,  instead  of  the  reins  being  cut,  the  bit  has 
fallen  out  of  the  horse's  mouth. 

AnaboHc  and  Kata-bolic  Actions. — The  inhibitory  vagus  fibres, 
while  slowing  the  heart,  tend  also  to  maintain  or  even  restore  its  power, 
and,  while  lessening  its  action  for  the  time  being,  will  prolong  the  tinn* 
during  which  it  retains  its  irrital)ilih',  in  the  same  way  as  the  judicious 
use  of  the  rein,  rather  than  of  tlie  whip  and  spur,  has  enabled  men  in 
a  race  for  life  across  the  ]M-airies  to  reach  their  destination  in  safety, 
while  others,  who  distanced  them  at  the  outset,  have  exhausted  their 
horses  and  ]ierished.  Thus,  if  three  animals  be  taken,  all  as  luarly 
alike  as  jiossible,  and  the  vagus  nerves  be  cut  in  one,  so  that  the  heart 
beats  much  more  quickly  than  normal,  while  in  another  they  are 
stimulated,   so   that  the  heart   beats  more  slowlv   for  some  time,  and 

'  This  view  is  not  hold  l>v  some  ]>hysiolo(rists,  but  it  ciiahles  ns  to  explain  certain 
phenomena,  and  especially  the  action  of  poisons,  more  easily  than  any  other  view. 
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tlif  Miiiiiiiils  !)(■  tlicii  all  killed  and  the  hearts  excised,  it  will  he  found 
that  the  heart  w  hidi  Ixat  more  (juiekly  than  the  normal  perishes  the 
soonest,  while  that  which  went  slower  than  the  iKtrnial  outlives  the 
heart  of  the  animal   which   had  not  been  experimented   upon. 

The  power  ot"  the  vagus  to  lessen  waste  and  lead  to  the  storing  up 
of  nutriment  in  the  heart  has  been  called  by  Gaskell  anabolic,  while 
its  opposite  etiect — namely,  the  rapid  action,  and  consequently  quick 
using  up  of  the  nutritive  material  coincident  with  (piick  action  of  the 
heart,  such  as  is  i)roduced  by  section  of  the  vagus  or  still  more  by  the 
accelerating  nerves  of  the  heart — has  been  termed  catabolic. 

Tonic  Action  of  the  Vagus. — In  healthy  men  themhibitory  part 
of  the  vagus  is  always  more  or  less  in  a  state  of  tonic  action,  just  as 
the  driver  gently  feels  the  mouth  of  his  horse  and  keeps  it  in  hand. 
The  extent  to  which  the  vagus  restrains  the  beats  of  the  heart  in  man 
has  been  approximately  ascertained  by  the  pulse-rate  in  cases  of 
poisoning  by  belladonna  or  atropine,  for  in  such  cases  the  vagus  is 
completely  paralyzed  by  the  poison,  and  the  power  of  the  inhibitory 
centre  in  the  medulla  over  the  heart  is  as  completely  destroyed  as  if 
the  vagi  had  been  cut  across.  In  such  cases  the  pulse-rate  usually 
varies  from  120  to  180.  Most  commonly  it  is  between  140  and  150.^ 
But  belladonna  and  atropine  not  only  destroy  the  power  of  the  vagus ; 
thev  stimulate  to  a  certaiji  extent  the  acceleratino;  nerves  of  the  heart 
also,  for  if  small  doses  of  atropine  be  injected  into  the  circulation  after 
the  vagi  have  been  divided,  the  beats  of  the  heart  are  still  further 
quickened.^  We  may  perhaps  not  be  far  from  the  truth  if  we  estimate 
the  acceleration  due  to  the  stimulating  effect  of  atropine  as  equal  to 
ten,  fifteen,  or  perhaps  twenty  beats  per  minute,  so  that  we  might  not 
be  far  wrong  in  assuming  that  simj)le  removal  of  the  vagus  tone  would 
allow  the  pulse  to  beat  at  the  rate  of  125  to  135,  instead  of  65  to  75. 
At  the  bedside  we  meet  so  frequently  with  a  pulse-rate  of  120  that  one 
is  almost  inclined  to  think  that  this  may  be  a  common  pulse-rate 
when  the  vagus  is  inactive. 

Accelerating  Nerves  of  the  Heart. — The  accelerating  nerves  of 
the  heart,  which  stimulate  it  to  more  rapid  and  forcible  action,  are 
chiefly  contained  in  the  sympathetic.  The  position  of  the  accelerating 
centre  has  not  been  definitely  localized.  It  may,  like  the  inhibitory, 
be  chiefly  situated  in  the  medulla  oblongata,  but  acceleration  can  no 
doubt  be  produced  by  centres  lying  higher  up  in  the  cerebrum.  The 
accelerating  fibres  pass  down  in  the  cervical  cord  and  out  by  the  rami 
communicantes  to  join  the  cardiac  plexus,     We  do  not  know  the  exact 

^  Ueber  die  Phj^siologhchen  Wirfcimgen  des  schurfelsauren  Atropins,  von  A.  V.  Bezold 
and  Dr.  Friedr.  Bloebaiim,  p.  56. 

'  Lemattre,  Archives  generales,  August,  1885  ;  Therapeutics,  bv  H.  C.  "Wood,  7th  ed., 
p.  296. 
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nerves  through  which  they  pass  in  man,  but  in  tlie  dog  they  leave  the 
spinal  cord  in  the  anterior  roots  of  the  second  and  third,  perhaps  also 
the  fourth  and  fifth,  dorsal  nerves.  They  pass  in  the  rami  communi- 
cantes  in  these  nerves  to  the  ganglion  stellatura  and  first  thoracic 
ganglion.  Thence  some  fibres  appear  to  go  upward  in  the  loop  of 
Vieussens  to  the  anterior  cervical  ganglion,  and  thence  to  the  heart. 
Their  course,  however,  is  so  complicated  and  varied  that  it  is  hard  to 
give  any  exact  account  of  it.^ 

Sensory  Nerves  of  the  Heart. — The  vagus  and  accelerating 
nerves  belong  to  the  eiferent  class,  and  convey  impulses  outward  from 
the  centre  in  the  medulla  to  the  heart.  They  may,  as  I  said,  be 
likened  to  the  reins  and  whip  of  the  driver  of  a  wagon.  But  the 
reins  not  only  convey  to  the  horse  the  wishes  of  the  driver ;  they  also 
convey  to  the  driver  the  intentions  of  the  horse ;  and  in  this  respect 
the  vagus  and  the  reins  resemble  each  other.  For  the  vagus  nerve 
not  only  contains  efferent  inhibitory  fibres ;  it  also  contains  sensory 
fil)res,  which  convey  impressions  from  the  heart  to  the  medulla,  and 
not  only  produces  reflexly  such  alterations  in  the  contraction  of  the 
arteries  and  in  the  respiratory  movements  as  will  suit  them  to  the  needs 
of  the  heart,  but  may  even  produce  pain  more  or  less  severe,  and  thus 
bring  to  a  stop  movements  of  the  limbs  or  of  the  body  generally  when 
such  movements  are  tending  to  put  upon  the  heart  a  strain  greater 
than  it  can  well  bear. 

"Work  of  the  Heart. — But  we  must  now  turn  from  the  heart  itself 
to  the  work  which  it  has  to  do.  This  consists  in  driving  the  blood 
into  an  elongated,  branching,  elastic  tube,  the  aorta  and  arteries.  This 
branching  tube  may  be  regarded  as  opening  at  one  end  through  the 
cajiillarics  into  a  nearly  empty  vessel,  the  veins.  For  the  venous 
system  is  able  to  contain  the  whole  of  the  blood  in  the  body,  and 
indeed  does  so  after  death,  while  during  life  it  is  so  imperfectly 
filled  as  to  present  almost  no  obstacle  to  the  flow  of  blood  into  it 
from  the  artcrie-^. 

Contraction  of  Capillaries  and  Arterioles. — The  resistance  which 
the  heart  has  to  jvercome  is  therefore  almost  entirely  determineil  by 
tlie  difiiculty  with  which  the  blood  can  flow  out  through  the  capillaries, 
and  this  again  chiefly  depends  upon  the  greater  or  less  amount  of  con- 
traction which  occurs  in  these  vessels  and  in  the  arterioles  with  which 
they  arc  immediately  connected.  When  these  are  much  contracted  the 
blood  flows  out  ''  ith  difficulty,  the  tension  in  the  arterial  system  rises, 
and  the  work  vl'ich  the  heart  has  to  overcome  at  each  beat  is  increasetl. 
On  the  other  hand,  when  the  arterioles  ami  cajnllaries  are  dilated,  the 
blood  readily  flows  through  them  into  the  veins,  the  pressure  iu  the 

'  For  a  number  of  experiments  on  this  subject  see  Schmiedeberg,  Ludwig's  Arbeilen, 
sccbste  Jahrcsgang,  1871,  p.  34. 
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arterial  system  sinks,  and  the  risistaiiec  wliicli  the  heart  has  to  over- 
come is  proportionately  diminished. 

But,  as  a  rule,  the  arterioles  are  not  equally  contraeted  or  dilated  at 
the  same  time,  for  their  ealibrc  depends  upon  the  need  whieh  the  part 
of  the  body  to  which  they  are  distributed  has  for  more  or  less  blood. 
The  whole  vascular  system  has  been  well  compared  by  Ludwig  to 
the  water-sup]>ly  of  a  large  town,  such  as  London,  where,  the  quan- 
tity of  water  being  insufficient  to  supply  the  whole  town  at  once, 
the  turn-cocks  go  about  cutting  off  the  supply  from  one  district  while 
they  turn  it  on  to  another.  As  a  rule,  then,  we  find  that  when  the 
vessels  at  one  part  are  contracted,  those  of  another  are  dilated,  and 
vice  versd. 

Vascular  Districts. — There  are  three  great  vascular  districts  in  the 
general  circulation  which  have  to  be  considered — viz.  (1)  the  skin;  (2) 
the  alxloiniiial  viscera;  and  (3)  the  muscles.  The  vessels  of  the  skin 
and  the  viscera  are  controlled  by  the  vaso-motor  centre  in  the  medulla 
oblongata,  and  when  this  centre  is  excited  the  vessels  both  of  the  skin 
and  of  the  intestine  contract.  As  a  rule,  however,  when  the  vessels  of 
the  skin  are  made  to  contract  by  the  application  of  cold,  and  not  by 
stimulation  of  the  vaso-motor  centre,  the  blood,  being  driven  from  the 
skin,  passes  into  the  internal  organs  and  abdominal  viscera.  To  some 
extent,  at  least,  the  vessels  of  the  third  district — namely,  the  muscles — 
are  much  less  under  the  control  of  the  vaso-motor  centre  than  the  other 
two,  unless,  indeed,  such  an  arrangement  exists  in  this  centre  that  it 
actually  causes  them  to  dilate  at  the  time  when  the  others  contract.  It 
is  obvious  that  if  the  heart  stands  still,  the  blood  will  continue  to  pour 
out  from  the  arterial  system  into  the  veins,  and  that  the  pressure  in  the 
arteries  will  consequently  diminish  steadily.  One  would  suppose  that 
irritation  of  the  vaso-motor  centre  under  such  conditions  would,  by 
contracting  the  arterioles  throughout  the  body,  prevent  the  escape 
of  blood  into  the  veins,  and  thus  stop  the  fall  of  pressure  in  the 
arteries.  But  this  is  not  the  case,  for  Ludwng  and  Hafiz  found 
that  when  the  heart  was  made  to  stand  still  and  the  vaso-motor 
centre  was  irritated,  the  blood  seemed  to  pour  out  through  the 
vessels  of  the  muscles  in  such  quantity  that  the  pressure  sank  nearly 
as  quickly  as  when  the  vaso-motor  centre  was  not  interfered  with. 
This  curious  independence  of  the  muscular  vessels  is  probably  of 
great  importance  physiologically,  and  must,  I  think,  be  borne  very 
carefully  in  mind  in  considering  the  pathology  of  shock  and  syncope. 

The  calibre  of  the  vessels  in  the  muscles  is  regulated  to  a  consider- 
able extent  by  the  vaso-motor  nerves  contained  in  the  motor  nerves  of 
the  muscles  themselves,  but  their  permeability  to  the  flow  of  blood  is 
also  modified  to  a  great  extent  by  the  mechanical  pressure  exerted  upon 
them  by  the  fibres  of  the  muscle  during  its  contraction.     We  would 

Vol.  II.— 47 


738  NERVOUS  DISEASES  OF  THE  HEART. 

naturally  ,siij)i)(j.se  that  the  contracting  muscle  would  require  a  greater 
amount  of  blood  than  usual  in  order  to  supply  it  with  oxygen  and 
nutriment,  as  well  as  to  remove  the  waste  products  generated  by  its 
activity,  and  consequently  would  look  for  dilatation  of  its  arteries. 
And,  indeed,  this  is  what  we  find,  for  stimulation  of  the  motor  nerve 
of  a  muscle  not  only  causes  its  fibres  to  contract,  but  caases  its  blood- 
vessels to  dilate,  and  the  amount  of  blood  which  passes  through  to  he 
consequently  increased.  This  increase,  however,  is  most  marked  after 
the  contraction  is  over,  for  during  the  contraction  itself  the  pressure  of 
the  muscular  fibres  on  the  arteries  may  be  so  great  as  to  interfere  ver}- 
considerably  with  the  passage  of  blood  through  them.  The  resistance 
thus  opposed  to  the  flow  of  blood  from  the  arteries  into  the  veins  may 
be  so  great  when  many  musclas  are  called  into  action  that  the  general 
arterial  pressure  rises  very  considerably ;  indeed,  as  a  rule,  a  vio 
lent  struggle  in  an  animal  will  raise  the  pressure  within  its  vessels 
enormously.  As  the  flow  of  blood  through  the  muscle  depends  upon 
these  two  opposing  factors,  and  perhaps  still  others  not  yet  fully  under- 
stood, the  amount  which  passes  through  the  muscular  vessels  during 
exertion  varies  very  considerably ;  and  M'hile  powerful  contractions 
may  sometimes  arrest  the  flow  entirely,  gentle  contraction  may  increase 
it  considerably  above  the  normal.  Thus,  while  severe  exertion  may 
cause  a  great  rise  of  blood-pressure,  gentle  or  moderate  exercise  may 
distinctly  lower  it.  To  this  point  we  shall  have  occasion  to  refer  when 
discussing  the  pathology  of  angina  pectoris. 

We  really  know  very  little  about  the  flow  of  blood  through  the 
muscles  in  man,  although  many  experiments  have  been  made  by  Lud- 
wig  and  his  scholars  on  the  lower  animals.  We  may  assume  that  in  its 
main  points  the  regulation  of  the  circulation  in  muscles  is  the  same  in 
man  and  in  animals ;  but  in  man  we  have  to  remember  that  the  cere- 
brum is  much  more  developed  than  in  the  lower  animals,  and  that 
mental  affections  and  emotions  may  have,  and  probably  do  have,  a 
very  much  greater  effect  upon  the  circulation  than  they  do  in  the 
lower  animals.  Although  the  circulation  is  certainly  very  greatly 
affected  by  emotion,  even  in  the  lower  animals,  yet  we  very  rarely,  if 
ever,  find  fainting  as  a  consequence  of  emotion  in  them,  whereas  it  is 
not  uncommon  in  the  human  subject.  During  fainting  the  face  Ixxxmies 
blanclied  and  the  whole  surface  of  the  botly  pallid.  It  is  usually  sup- 
posed that  this  is  due  to  blood  having  left  the  surface  and  gone  into 
the  internal  organs,  but  an  observation  of  John  Hunter's  seems  to 
show  that  the  blood,  in  tainting,  is  really  coui'sing  witii  unusual  rapid- 
ity through  tiie  muscles,  and  that  the  large  area  opened  to  the  passage 
of  arterial  bloixl  by  dilatation  of  the  arteries  supplying  the  musoh's 
leaves  the  ordinary  chaimels  through  the  surfaiv  empty.  Hunter 
observed,  while   blecdiuii;    a    lady   mIio   fainti^nl,   that   while  the   faint 
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lastc'il  the  l)l(i<)(l  which  flowed  In  tin  the  vein,  instead  of  Ix'ing  dark 
and  venous,  ^vas  of  a  bright  .scarlet,  like  that  of  arterial  blood.' 
From  the  observations  of  Claud  Bernard  on  the  submaxillary  gland 
\ve  know  that  the  arterial  color  of  the  blood  in  a  vein  is  associated 
with  dilatation  of  the  capillaries,  so  that  the  blood  streams  so  quickly 
into  the  vein  that  time  is  not  allowed  for  it  to  assume  its  usual  ven- 
ous condition.  Hunter's  observation  .seems  to  show  that  while  the 
skin  of  the  arm  was  blanched,  the  capillaries  of  the  mu.seles  were  so 
much  dilated,  the  blood  simply  pouring  through  them,  that  at  the  bend 
of  the  elbow  it  was  arterial  in  character.  This  contraction  and  relaxa- 
tion of  the  vessels  which  supply  voluntary  muscles  independently  of 
those  going  to  the  skin  or  to  the  intestines  is,  I  think,  a  factor  of 
much  im{)ortance  in  regard  to  the  circulation,  and  one  which  has  hith- 
erto received  too  little  attention,  for  Ludwig's  observation  seemed  to 
show  that  in  a  given  time  as  much  blood  may  pa.ss  through  the  mus- 
cles as  would  flow  through  both  the  skin  and  intestines  together.  AVe 
can  thus  see  what  an  enormous  effect  any  change  in  the  circulation 
through  the  muscles  may  have  upon  the  pressure  in  the  arterial  system 
generally,  and  consequently  what  a  tremendous  influence  muscular  exer- 
tion will  have  upon  the  heart,  especially  when  the  heart  is  weakened  by 
disease. 

It  is  obvious  that  the  ranges  within  which  the  blood-pressure  might 
vary  are  so  great  that  they  would  be  destructive  to  the  life  of  the  ani- 
mal were  it  not  that  one  factor  usually  counteracts  another,  and  keeps 
the  pressure  more  or  less  constant.  As  a  rule,  whenever  the  pressure  rises 
in  the  arterial  system,  its  increase  acts  as  a  stimulus  to  the  inhibitory  roots 
of  the  vagus,  and  thus  slows  the  pulse.  Less  blood  is  thus  sent  into  the 
aorta,  and  the  tension  within  it  is  brought  to  the  normal  and  kept 
there.  On  the  other  hand,  when  the  arterial  pressure  falls  the  ordinary 
stimulus  to  the  vagus  roots  is  diminished,  the  heart  acts  more  quickly, 
and  the  tension  in  the  aorta  is  thus  again  brought  up  to  the  normal. 
Besides  this,  whenever  the  tension  becomes  so  great  as  to  inconve- 
nience the  heart,  the  sensory  nerves  of  this  organ  bring  into  action 
reflexly  a  mechanism  for  dilating  the  vessels.  In  the  rabbit  these 
sensory  fibres  pass  upward  from  the  heart  as  a  distinct  nerve,  the 
depressor  nerve,  and  when  stimulated  they  cause  great  dilatation  of 
the  vessels  in  the  abdominal  viscera,  so  that  the  blood-pressure  falls 
at  once. 

The  exact  situation  of  these  nerves  in  man  has  not  been  ascertained, 
but  in  all  probability  a  similar  mechanism  exists.  The  pulse-rate  in 
health  thus  depends  to  a  great  extent  on  the  pressure  within  the  vessels. 
In  disordered  conditions  of  the  nervous  system  it  may  vary  to  a  great 
extent  independently  of  this. 

^  Works  of  John  Hunter,  edited  by  Palmer,  1837,  vol.  iii.  p.  91. 
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Motor  Nervous  Diseases. 

Functional  Palpitation. — In  healthy  coudition.s  of  the  internal 
organs  one  ought  to  be  completely  unconscious  of  their  existence,  but 
in  functional  palpitation  the  patient  becomes  unpleasantly  aware  of  his 
heart  by  feeling  it  throbbing.  This  throbbing  may  be  confined  to  the 
heart  itself  or  may  be  felt  also  in  the  vessels.  In  some  cases  the  sensa- 
tion which  the  patient  feels  is  not  accompanied  by  any  change  in  the 
pulse  or  heart-beat  sufficiently  great  to  be  perceptible  to  others,  and  the 
apex  beat  and  pulse  appear  quite  normal,  although  it  is  possible  that 
the  application  of  finer  instruments  of  research  might  show  that  some 
change  had  actually  occurred.  In  other  cases,  palpitation  can  not  only 
be  felt  by  the  patient  himself,  but  can  readily  be  recognized  by  others, 
for  the  impulse  of  the  heart's  action  against  the  ribs  is  forcible  and  ham- 
mering, and  the  pulse  is  frequently  quickened,  although  in  some  cases 
the  pulse  may  even  be  slower  than  usual.  In  regard  to  the  conditions 
which  actually  are  present  in  palpitation  from  mental  emotion,  the 
experiments  of  Couty  and  Charpentier,  which  are  mentionetl  further 
on  (p.  752),  are  very  interesting,  and  in  discussing  the  palpitation  pro- 
duced by  digitalis  I  found  that  the  cardiac  contractions  are  actually 
increased  in  strength  during  the  continuance  of  palpitation  producetl  by 
this  drug.^ 

The  most  common  cause  of  palpitation  is  mental  emotion  of  some 
kind,  such  as  fright,  joy,  sorrow,  expectation,  and  anxiety.  These 
emotions  will  excite  palpitation  even  in  perfectly  healthy,  strong 
people,  but  they  do  so  still  more  markedly  in  persons  of  a  nervous 
temperament  and  feeble  physique.  Generally,  women  are  much  more 
liable  to  palpitation  than  men.  In  both  women  and  men  the  tendency 
to  palpitation  becomes  much  greater  when  they  are  weakened  by  debili- 
tated conditions,  either  mental  or  physical,  such  as  anxiety,  continueil 
sleeplessness,  ov^er-work,  over-excitement,  hysteria,  sexual  excess,  anae- 
mia, chlorosis,  and  prolonged  lactation. 

Irritation  of  the  vagus  and  vaso-motor  nerves,  whether  central  or 
peripheral,  may  also  lead  to  palpitation,  and  it  may  therefore  occur 
from  haemorrhage  or  tumor  in  the  brain  or  spinal  cord  or  in  the  course 
of  the  vagus  or  sympathetic  tracts.  Reflex  irritation  of  the  canlinc 
nerves,  especially  from  the  stomach,  is  a  frequent  cause  of  palpitation. 
It  may  occur  from  some  distension  of  the  stomach  by  flatus  or  by  the 
presence  of  indigestible  or  irritating  articles  of  focxl.  In  a  case  of  dis- 
tension of  the  stomadi  by  wind  a  mechanical  condition  of  the  heart 
j^robably  co-o]KM-ates  with  the  nervous  cause  of  palpitation,  f>»r  the 
stomach  is  scj)arated  from  the  heart  only  by  the  diaphragm,  and 
when  tlie  stomach  is  distentlcd  it  tends  to  lift  the  heart  out  of  its 
'  On  DiiiilalL%  London,  Churi'Inll.  1808,  p.  28. 


TOXIC  J'ALriTATION.  741 

normal  position  and  tilt  the  ajx'X  nioi-c  n|)\\ar(l.  A  similar  result 
may  lollow  distension  hy  a  too  abundant  meal,  as  the  effect  of  disten- 
sion of  the  stomach  woidd  he  nearly  the  same  whether  it  were  caused 
by  gas  or  by  solid  or  li(|iiitl  food.  Some  cases  of  sudden  death  appear 
to  be  due  to  such  distension.  It  is  known  to  occur  in  animals  that 
have  fed  upon  damp  clover,  and  one  of  the  ancient  methods  of 
j)oisoning  was  to  make  the  person  swallow  a  large  quantity  of 
freshly-drawn  bull's  blood.  This,  by  forming  a  large  solid  coagulum 
in  the  stomach,  would  keep  it  permanently  distended,  and  thus  kill  the 
person  to  whom  it  was  administered.  A  case  of  sudden  death  which 
occurred  a  year  or  two  ago  in  a  man  who  had  taken  a  large  meal  of 
potatoes  and  milk  was  probably  due  to  the  same  condition. 

Reflex  palpitation  may  occur  from  irritation  of  the  abdominal 
nerves,  such  as  those  of  the  intestine  by  scybalous  masses  in  cases 
of  constipation  or  by  worms,  irritation  of  the  gall-duct  by  the  passage 
through  it  of  biliary  grit  or  small  calculi,  by  irritation  of  the  kidney 
in  renal  colic,  or,  still  more  frequently,  by  the  dragging  of  the  renal 
nerves  in  cases  of  floating  kidney.  Irritation  of  the  uterus  and  ovaries, 
either  by  congestive  or  inflammatory  conditions  or  by  malposition,  such 
as  prolapse,  are  a  still  more  common  cause  of  palpitation.  One  cause 
of  palpitation  wln'ch  may  be  looked  upon  as  partly  direct  and  partly 
reflex  is  diminished  blood-pressure,  which  may  be  caused  by  several 
conditions.  When  it  occurs  through  dilatation  of  the  arterioles,  the 
heart,  having  little  opposition  to  overcome,  works,  as  I  have  said  in  a 
former  paper,  "  fast  and  loose,  like  the  driving  wheel  of  a  locomotive 

Fig.  44. 
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Tracing  of  the  pulse  of  a  healthy  young  man  in  -whom  the  vessels  have  been  dilated  and  the 
heart  consequently  quickened  by  the  inhalation  of  nitrite  of  amyl. 

on  a  piece  of  greasy  rail."  ^  Palpitation  may  be  occasioned  in  this  way 
bv  exposure  to  undue  heat,  as  in  a  Turkish  bath,  warm  bath,  or  even 
warm  foot-bath,  or  by  lessening  the  pressure  in  the  abdomen  by  the 
removal  of  fluid  in  ascites. 

In  exophthalmic  goitre  palpitation  of  the  heart  is  usually  one 
of  the  most  prominent  symptoms.  It  is  usually  accompanied  by 
exceed  inglv  rapid  action  of  the  heart,  though  cases  are  recorded 
in  which  the  pulse  has  been  abnormally  slow. 

Toxic  Palpitation. 
It  is  possible  that  the  palpitation  occurring  in  constipation,  gout, 
and  indigestion  may  sometimes  be  due  to  the  absorption  of  toxines 

*  Practitioner,  1876,  vol.  xv.  p.  311. 
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from  the  intestinal  canal.  At  any  rate,  we  know  certainly  that  ^ome 
substances  are  very  liable  to  produce  palpitation.  Tea  is  a  marked 
example  of  this,  and  more  especially  green  tea.  Coffee  produces  it  in 
some,  but  not  so  frequently  as  tea.  Tobacco  is  also  a  cause  of  palpita- 
tion, leading  to  pseudo-angina,  which  will  he  discussed  later  on. 
Position  mav  give  rise  to  palpitation,  and  some  people  cannot  lie  on 
their  left  side  on  account  of  the  palpitation  which  they  feel  in  this 
posture.  The  cause  of  this  is  not  quite  clear,  but  possibly  it  may  be 
due  to  the  mechanical  irritation  which  the  heart  experiences  by  beating 
against  the  ribs  in  this  position. 

Stimulation  of  the  skin  over  the  cardiac  region  may  occasionally 
give  rise  to  palpitation,  and  I  have  seen  one  case  in  which  it  M-as 
brought  on  to  such  an  extent  by  the  application  of  ammonia  over  the 
left  breast  in  a  man  that  the  treatment  had  to  be  discontinued. 

Treatment  of  Palpitation. — In  most  cases  of  palpitation  the  per- 
son involuntarily  presses  his  or  her  hand  over  the  heart,  and  the 
warmth  and  pressure  usually  give  relief.  In  persons  who  are  liable  to 
palpitation  a  substitute  for  the  continued  application  of  the  hand  may 
be  found  in  the  application  of  a  plaster  to  the  cardiac  region.  Any 
plaster  that  is  warm  and  that  sticks  firmly  will  answer  the  purpose,  but 
belladonna  plasters  are  usually  preferred,  as  they  seem  to  have  a  more 
sedative  action  than  others.  In  applying  the  plaster  it  is  well  to  make 
some  cuts  in  its  edge,  so  as  to  allow  it  to  adapt  itself  more  accurately 
to  the  chest,  and  in  females  cuts  may  be  made  to  allow  the  plaster  to  be 
applied  close  under  the  breast. 

Some  alcoholic  stimulation,  such  as  \  an  ounce  of  brandy,  either 
pure  or  with  its  own  bulk  of  water,  will  frequently  stop  an  attai-k  of 
palpitation,  but  in  cases  in  which  the  attacks  are  frequent  it  is  inadvis- 
able to  have  recourse  to  alcohol,  on  account  of  the  risk  of  inducing 
a  habit.  In  such  cases  20  or  30  minims  of  aromatic  spirit  of  amnmnia 
may  be  given  in  water,  and  this  may  be  made  plcasanter,  and  perhaps 
even  more  effective,  by  the  addition  of  10  minims  of  spirit  of  chloro- 
form and  20  or  30  minims  of  compound  tincture  of  cardamom. 

The  action  of  the  heart  may  be  greatly  quietetl  by  the  adminis- 
tration of  small  doses,  such  as  5  minims,  of  tincture  of  digitalis,  with 
the  same  quantity  of  tincture  of  nux  vomica,  three  or  four  times  a 
day  ;  and  when  anremia  is  present,  5  to  20  grains  of  carbonate  of  iron 
in  the  form  of  pill,  twice  or  three  times  a  day,  will  be  useful.  The 
bowels  should  be  kept  regularly  open,  and  if  the  motions  l)e  pale,  small 
quantities  of  a  mercurial  purgative  should  be  administereil  from  time 
to  time,  followed  by  a  saline  laxative.  Where  the  palpitation  is  due 
to  mental  excitement,  bromide  of  potassium,  in  doses  of  from  10  to 
20  grains,  with  saccharin  to  flavor  it  may  be  given  either  when  the 
mental  excitement  is  felt  or  at  reu;ular  intervals  at  beiitime  or  dur- 
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ing  the  dav.  In  cases  of  (l\s|M'|)sia  witli  irrital)ility  oi'  tlie  stomach 
bismuth  and  liydrucyaiiic  acid  will  tend  to  lessen  |)al])itiiti()n.  Worms, 
if  ])resent,  must  lie  removed  l>y  vermicides,  and  if"  liiere  be  a  floating 
kiihiey  it  should  be  supported  by  a  pad,  and  any  abnormal  conditions 
of"  the  genito-urinary  organs  must  receive  appropriate  treatment. 

Paroxysmal  Heart-Hurry  (Paroxysmal  Tachycardia.). 

In  some  persons  the  pulse-rate  is  constantly  high,  although  there 
is  no  fever  whatever.  In  one  lady  that  I  knew  the  usual  rate 
-would  be  from  100  to  120,  but  she  suffered  from  constant  irritation  in 
the  rectum  and  sigmoid  flexure  and  morning  diarrhoea.  This  condition 
lasted  for  ten  years.  In  other  cases  a  persistently  rapid  })ulse  is  asso- 
ciated with  the  presence  of  a  floating  kidney,  although  a  floating  kidney 
does  not  invariably  give  rise  to  this  symptom. 

In  another  class  of  cases  the  pulse  is  not  persistently  high,  as  in 
those  that  I  have  mentioned,  but  every  now  and  again  it  is  liable  to 
sudden  acceleration.  To  this  condition  the  name  of  paroxysmal 
tachycardia  has  been  given.  These  paroxysms  may  be — and  indeed 
generally  are — accompanied  with  palpitation,  and  are  sometimes  asso- 
ciated also  with  difficulty  of  breathing  and  pain  in  the  cardiac  region, 
like  that  of  angina  pectoris.  The  difficulty  of  breathing  is  sometimes 
so  great  as  to  make  the  attack  resemble  one  of  spasmodic  asthma. 
Cases  of  tachycardia  seem  to  me  to  be  so  much  associated  with  nervous 
palpitation,  with  angina  pectoris,  and  with  asthma,  that  it  is  difficult  to 
draw  a  distinct  line  betAveen  them. 

The  attacks  last  for  a  time  varying  from  a  few  minutes  to  several 
hours,  though  they  may  continue  for  some  days.  The  frequency  of  the 
attacks  also  varies  within  wide  limits  between  hours,  months,  and  years. 
There  is  also  no  limit  to  be  placed  to  the  length  of  time  during  which 
the  patient  is  liable  to  these  attacks. 

Paroxysmal  Slowness  (Bradycardia.). 

In  some  people  the  pulse  is  naturally  very  slow,  and  in  a  fellow- 
student  of  my  own  the  normal  rate  continued  to  be  42  per  minute  for 
years.  The  slowness  may  occur  in  consequence  of  irritation  of  the  vagus 
roots  by  inflammation  about  the  brain  or  medulla,  by  pressure  from  a 
tumor,  abscess,  or  haemorrhage,  or  from  irritation  by  a  venous  condition 
of  the  blood,  or  by  drugs,  such  as  digitalis  or  tobacco.  It  appears  also 
to  occur  in  some  people  from  the  use  of  tea  or  coffee,  although  this  is 
quite  exceptional.  It  is  not  uncommon  in  cases  of  jaundice,  and  its 
occurrence  here  appears  to  be  due,  according  to  Wickham  Legg,  to  the 
weakening  action  of  biliary  acids  on  the  cardiac  muscle. 

Slowing  of  the  heart  through  stimulation  of  the  vagus  may  be  pro- 
duced reflexly  by  irritation  of  the  stomach,  intestines,  or  abdominal 
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organs  in  the  .same  way  as  nervous  palpitation.  It  may  also  Ix;  pro- 
duced by  the  application  of"  strong  vapors,  sucli  as  ammonia  or  chloro- 
form, to  the  nose. 

The  prognosis,  especially  in  elderly  people,  must  be  a  guarded 
one,  as  the  slow  heart  probably  indicates  a  tendency  to  organic  M'eak- 
ness. 

The  treatment  is  to  relieve  the  condition  as  far  as  possible  where 
it  is  due  to  irritation,  and  to  stimulate  the  heart  by  ammonia,  nux 
vomica,  and  small  quantities  of  alcohol,  and  to  maintain  or  increa.se 
the  nutrition  of  the  heart  itself  by  good  food,  by  iron  where  it  can  be 
borne,  and  by  the  elimination  of  waste  material  either  by  purgatives 
or  diuretics. 

Intermittent  Pulse. 

It  is  evident  that  if  the  cardiac  diastole  bo  jirolonged  at  each  beat 
to  such  an  extent  as  to  occupy  the  time  usually  allotted  to  two  pulsa- 
tions, the  pulse  will  simply  be  very  slow,  but  quite  regular.     If  the 

Fig.  45. 


Bigeminal  Pulse  from  Healtby  Man  in  18S1. 

diastole  of  each  alternate  pulsation  be  prolonged,  we  ^et  the  bigeminal 
l>ulse,  consisting  of  two  pulsations  succeeded  by  a  prolonged  interval, 

Fk;.  4R. 


Bigeminal  Pulse  from  samu  yiaw  in  1>91. 


and  if  the  diastole  of  every  third  ]>ulsation  be  ]>rolonged,  we  get  a  tri- 
geminal pulse,  and  if  the  intermittence  occur  at  longer  intervals  than 


Fig.  -17. 


Trigeminal  Pulse  from  Man  suftoring  from  Oeeasional  Cardiac  Pain. 

these,  it  is  usual  to  speak  of  an  intermission  at  every  fifth  or  sixth 
beat,  etc. 

In  some  cases  the  intermissions  are  very  regular,  but  in  others  they 
are  irregular.  Usually,  the  first  beat  after  a  long  interval  is  fuller  and 
stronger  than  the  others.  I  have  known  a  bigeminal  pulse  to  last  for 
many  years  in  a  gentleman  of  gouty  diathesis,  but  strong  and  active, 
able  and  energetic,  and  in  the  enjoyment  of  complete  health  all  the 
time. 
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But  the  bigciuinal  piilftL-,  wIk-iv  the  beats  are  also  feeble  and  where 
the  twin  character  has  come  on  in  the  course  of  a  severe  illness,  is  of 
a  much  more  serious  character,  and  iiiaUes  the  prognosis  much  more 
grave. 

Cmisation. — The  excessive  use  of  tobacco  is  a  comnuni  cause  of 
intermittence  of  the  heart.  According  to  my  experience,  there  are  two 
kinds  of  cardiac  disturbance  to  which  tobacco  gives  rise.  The  one  is 
acc(^mpanied  by  palpitation  and  great  irregularity  of  the  heart,  two  or 
three  slow  beats  being  succeeded  by  four  or  five  quick  ones,  and  these 
again  by  two  or  three  slow  ones  again.  This  form  I  have  usually 
observed  in  workingmen  who  smoke  a  coarse  kind  of  tobacco  in  pipes. 
The  other  form  is  one  in  which  the  pulse  may  seem  quite  regular  when 
it  is  felt,  but  the  person  suddenly  drops  down  unconscious,  as  if  shot. 
This  form  is  more  common  in  people  belonging  to  the  upper  classes, 
who  smoke  finer  tobaccoes,  and  especially  take  them  in  the  form  of 
cigars  or  cigarettes.  Once  the  tobacco  heart  has  been  brought  on  by 
excess,  it  may  be  kept  up  by  the  use  of  even  a  small  quantity  of 
tobacco,  and  in  many  cases  the  use  of  the  drug  must  be  entirely 
discontinued. 

Intermittence  of  the  pulse  may  come  on  from  the  same  causes  which 
lead  to  palpitation,  paroxysmal  hurry,  or  paroxysmal  slowness,  and  in 

Fig.  4S. 


Tracing  of  the  Pulse  during  Kecovery  from  Poisoning  by  Digitalis,  showing  Abnormal  Quick- 
ness alternating  with  Abnormal  Slowness. 

a  case  of  poisoning  by  digitalis  in  1865  I  had  an  opportunity  of  watch- 
ing these  conditions  appear  during  the  process  of  recovery.     When  the 

Fig.  49. 


Tracing  from  the  same  Pulse  later  on,  showing  Abnormal  .Slowness. 

patient  was  just  recovering  from  collapse  he  had  a  very  rapid  beat  of 
the  heart,  probably  due  to  paralysis  of  the  vagus.     As  he  recovered 

Fig.  50. 


Normal  Pulse  in  the  same  Case. 


slow  beats  became  interposed  amongst  the  quick  ones  (Fig.  48) ;  then 
the  pulse  became  regular,  but  slow  (Fig.  49),  and  finally  returned  to  its 
normal  (Fig.  50). 

Prognosis. — Intermittence  of  the   heart  may  last  for  many  years, 
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and  I  have  known  one  case  of  a  lady  who  died  snddenly  at  the  age  of 
eighty-four  in  wlujin  it  had  lasted  for  sixty-seven  years.  It  is  espeeially 
common  in  people  of  gouty  families.  "When  it  begins  to  make  its 
appearance  in  gouty  people  advanced  in  years  it  may  be  usually  looked 
upon  as  an  indication  that  the  strength  of  the  heart  and  of  the  cardiac 
muscle  is  beginning  to  fail,  and  that  measures  should  be  taken  to  pre- 
vent every  strain,  either  from  emotion  or  exercise,  to  jjrevent  overload- 
ino;  of  the  stomach,  and  to  increase  elimination. 


ANGINA  PECTORIS. 

The  great  complexity  of  that  part  of  the  nervous  system  which 
reo;ulates  the  movements  of  the  heart  and  vessels  and  their  relations  to 
each  other  renders  it  very  difficult  to  attain  a  definite  knowledge  of  its 
diseases,  either  functional  or  organic.  Consisting  as  it  does  both  of 
afferent  and  efferent  fibres,  and  of  ganglia  connected  with  them,  it  is 
evident  that  we  may  have,  theoretically  at  least,  disorders  of  these 
nerves  which  lead  either  to  motor  phenomena  alone,  to  sensory  phe- 
nomena alone,  or  to  combinations  of  both  motor  and  sensory  disor- 
ders in  varying  proportions.  It  is  probable  that  in  most  disturbances, 
whether  functional  or  organic,  of  the  cardio-vascular  nervous  system 
we  have  both  motor  and  sensory  derangement ;  but  in  some  diseases 
the  motor  phenomena  chiefly  predominate,  and  in  others  the  sensory, 
and  this  predominance  may  occur  to  such  an  extent  that  we  are  led 
almost  entirely  to  fix  our  attention  upon  one  class  of  symptoms  and  to 
neglect  the  other. 

In  angina  pectoris  there  is  probably  in  many,  if  not  in  all.  cases  a 
certain  amount  of  excessive  action  in  the  muscular  structures  of  the  ves- 
sels or  of  the  heart,  or  of  both,  yet  the  most  important  symptom,  and 
that  which  almost  entirely  attracts  the  attention  both  of  the  sutlerer 
and  the  physician,  is  the  sensory  symptom  of  severe  pain.  In  the 
most  typical  cases  of  angina  this  }>ain  is  not  merely  severe,  it  is  per- 
fectly agonizing,  and  is  accompanied  with  a  distressing  sense  of 
impending  death.  But  all  attacks  of  angina,  even  in  the  same 
person,  are  not  equally  severe ;  at  one  time  it  may  amount  to 
extreme  agony,  and  at  another  to  little  more  than  slight  inconve- 
nience or  depression,  hardly  deserving  the  name  of  pain.  On  com- 
paring the  pain  in  different  persons,  also,  we  find  the  same  irregu- 
larity, for  while  some  suffer  severely,  i»thers  suffer  very  sliglitly.  and, 
moreover,  the  pain  not  only  varies  in  degree  and  duration  in  ditVennt 
persons,  but  varies  in  character  and  site. 

The  problem  wiiich  we  have  to  solve  in  trying  to  ascertain  the  j)ath- 
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oloj^ical  sifjiiificaiicc  of  these  decrees  of  j>aiii  is  very  complex  and  ditli- 
cult.  In  trvin;;-  to  do  it  we  may  We  f^reatly  assisted  by  the  analogy 
bet\ve<'n  the  heart  and  the  i)Ia<lder  which  Dr.  Grain<!:cr  Stewart  alluded 
to  in  disciissin<>;  Dr.  Douglas  I'dwell's  paper.  I>oth  the  heart  and  the 
bladder  may  be  regarded  as  contractile  bags,  composed  of  voluntary 
and  involuntary  nuiscular  fibres  which  contract  and  dilate  at  regular 
intervals.  Din-iug  their  stage  of  dilatation  or  diastole  they  become 
filled  with  fiuid,  which  flows  into  them  from  the  veins  in  the  case  of 
the  heart,  and  from  the  ureters  in  the  case  of  the  bladder.  Their 
riiythmical  movements  of  contraction  and  dilatation  are  regulated  by 
the  central  nervous  system,  but  when  cut  completely  away  from  it  they 
both  continue  to  contract  rhythmically  of  themselves,  and  to  expel  the 
fluid  with  which  they  are  filled.  In  both  cases  they  have  to  expel  the 
fluid  against  a  certain  amount  of  resistance,  which  is  offered,  in  the  case 
of  the  heart,  by  the  contraction  of  the  circular  muscular  fibres  in  the 
walls  of  the  arterioles  and  the  friction  of  the  blood  in  the  vascular  sys- 
tem, while  in  the  case  of  the  bladder  the  resistance  is  offered  by  the 
contracti(Mi  of  the  circular  band  of  muscle  forming  the  sphincter  vesicae 
and  the  friction  of  the  urine  against  the  walls  of  the  urethra.  In  the 
case  both  of  the  heart  and  of  the  bladder  we  have  such  a  nervous 
arrangement  as  tends  to  prevent  the  contractile  walls  of  the  viscus  and 
the  opposing  muscles  of  the  arterioles  or  the  sphincter  from  contracting 
simultaneously,  at  least  to  their  full  extent.  This  is  the  condition  of 
health,  not  only  in  the  heart  and  bladder,  but  also  in  other  hollow  vis- 
cera, such  as  the  stomach  and  intestines.  In  all  of  them  a  certain  amount 
of  tone  may  exist  in  the  fibres  which  oppose  the  exit  of  the  contents  of 
any  one  of  these  viscera  during  the  contraction  of  its  muscular  walls ; 
but  when  this  contraction  takes  place  to  its  utmost  the  resisting  mus- 
cles in  each  case  tend  to  relax  and  allow  the  contents  of  the  viscus  to 
escape.     When  the  innervation  of  any  one  of  these  viscera  is  so  dis- 
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Diagram  to  Ilhistrate  the  Comparison  between  the  Bladder  and  the  Heart, 


'Sphincter  fibres 
of  Arterioles 


tnrbed  that  its  walls  contract,  and  the  opposing  muscles,  instead  of 
relaxing  as  they  ought  to  do,  also  contract,  we  get  pain  as  the  result. 
In  the  stomach  w^e  get  distension  by  gas,  or  painful  retching  instead  of 
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the  vomitiii<r  ■vvhidi  iiiitrht  frive  relief.  In  the  intestine  we  also  get 
pain  when  its  walls  are  distended  bv  flatns  which  cannot  escape ;  and 
in  the  case  of  the  bladder,  when  the  urine  is  prevented,  either  volun- 
tarily or  involuntarily,  from  issuing  when  the  viscus  is  fully  distended, 
we  have  painful  sensations,  which  may  vary,  just  as  in  the  case  of  the 
heart,  from  the  slightest  discomfort  to  the  extreraest  agony.  In  all 
these  hollf)w  viscera  distension  leads  to  discomfjrt  or  jjain  in  greater  or 
less  degree,  but  in  the  bladder  at  least  the  distension  depends,  to  a  cer- 
tain extent,  upon  the  amount  of  contraction  in  its  wall ;  for  if  this  con- 
tracts powerfidly  when  the  bladder  is  only  about  half  filled,  a  distress- 
ing sensation  and  desire  to  micturate  will  be  felt,  which  passes  oft* 
entirely  when  the  contraction  ceaiBes,  and  may  remain  absent  for  some 
time,  although  the  bladder  is  gradually  becoming  considerably  fuller 
than  it  was  before.  Again,  contraction  may  set  in  accompanietl  by 
pain,  and  again  this  passes  oif,  and  alternate  contraction  and  relaxation 
may  continue  until  the  bladder  is  fully  distended  and  the  pain  becomes 
excessive,  when  it  is  relieved  by  evacuation,  either  through  the  natural 
passage,  by  rupture,  or  by  operation.  We  see,  then,  that  in  the  blad- 
der discomfort  or  ]iain  is  due  to  the  attempt  of  the  visciLS  to  contract 
ao-ainst  the  resistance  which  it  is  unable  for  the  time  to  overcome.  I 
believe  that  the  same  is  the  case  in  the  heart,  and  that  cardiac  pain  is 
generally  due  io  iceakness  of  the  heart  in  proportion  to  the  resistance 
which  it  has  to  oirrcome.  This  may  not  necessarily  mean  that  the 
heart  is  weaker  than  usual.  It  may  be  that  the  resistance  is  abnor- 
mally increased  ;  though,  on  the  other  hand,  it  may  also  mean  that 
while  the  resistance  remains  normal,  the  contractile  power  of  the  heart 
has  become  weakened,  at  least  for  the  time. 

Pain  is  usually  of  peripheral  origin,  and  is  useful  in  giving  the 
organism  a  warning  of  some  injurious  condition  which  ought  to  he 
removed.  Thus,  pain  in  the  bladder  indicates  the  necessity  for  evacu- 
ating it,  and  leads  the  individual  to  take  steps  to  accom])lish  this  and 
to  prevent  injury  ;  pain  in  a  joint  usually  indicates  some  intlnmmatiiui, 
and  leads  the  individual  to  give  it  rest,  and  thus  allow  time  for  repair 
and  restoration  to  health.  But  although  ]iaiu  is  usually  originated  by 
peripheral  irritation,  the  actual  seat  of  painful  perceptions  is  in  the 
cerebrum,  and  intense  sensations  of  pain  may  be  felt  by  a  patient 
although  there  is  no  peripheral  cause  for  them  whatever;  and  they  are 
then  almost  certainly  due  to  some  condition  of  the  ]>erceptive  centres  in 
the  brain.  We  find  this  in  hysteria,  wIkmv  patients  have  com|dained 
of  intense  ])ain  in  the  knee-joint,  which  has  led  to  amputation  of  the 
leg,  subsequent  examination  showing  the  limb  to  be  absolutely  healthy. 
But  we  may  have  ]iain  which  originates  neither  in  the  |)eripherv  nor  in 
the  centre,  but  in  t\w  paths  which  connect  the  two.  Thus  on  strikiuLT 
the  "funny  bone"  we   not  only  get  discomfort  or  pain  at  the  point 
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where  the  uhiar  nerve  is  aetiuilly  striiek,  but  we  j^et  disagreeable  sensa- 
tions in  the  fingers  ;  and  men  whose  legs  have  been  anipntated  tre- 
(juently  sntl'er  from  pains  whieh  they  refer  to  a  eorn  on  the  amputated 
leg,  although  years  may  have  elapsed  since  the  member  itself  has 
erumi)le(l  into  dust.  Tiic  pain  in  such  eases  appears  to  be  due  to  irri- 
tation of  the  nerves  in  the  stump,  which,  like  the  blow  upon  the  ulnar 
nerve,  is  referred  by  the  sensory  centres  of  the  cerel)rum — not  to  the 
nerve-trunk,  but  to  the  terminal  filaments  from  which  the  nerves  of 
sensation  would  ordinarily  proceed. 

In  a  similar  way  irritation  of  the  sensory  tracts  in  the  spinal  cord 
may  give  rise  to  intense  pain,  which  is  referred  by  the  sensorium  to  the 
periphery,  just  as  is  the  case  in  irritation  of  the  nerve-trunks.  Thus 
in  sclerosis  of  the  posterior  columns  we  get  lightning  pains  which  are 
referred  to  the  extremities,  and  also  severe  pain  accompanied  by  dis- 
turi)anee  in  the  stomach,  intestine,  and  bladder.  It  is  quite  probable 
that  the  same  thing  may  occur  in  regard  to  the  heart,  for  Charcot  notes 
that  in  the  gastric  crises  of  tabes  the  pulsation  of  the  heart  is  usually 
violent  and  precipitate  and  the  pulse  markedly  accelerated,  although 
Rosenthal  has  seen  a  case  in  Avhich  the  pulse  was  slower  than  usual 
during  the  attack.  It  is  quite  possible  also  that  pain  may  be  referred 
to  the  heart,  although  its  seat  may  be  entirely  confined  to  the  senso- 
rium, and  both  the  heart  itself  and  the  nerve-trunks  and  spinal  cord, 
which  connect  it  with  the  sensorium,  may  be  quite  healthy,  just  as  in 
the  case  of  the  hysterical  knee-joint.  We  know,  indeed,  that  irritation 
of  the  trunk  of  the  vagus  nerve  will  produce  a  feeling  of  great  discom- 
fort in  the  cardiac  region,  just  as  irritation  of  the  ulnar  nerve  will 
cause  it  in  the  fingers.  But  the  heart  is  so  readily  affected  by  the  brain 
that  it  is  very  difficult  to  find  proof  of  any  pain  referred  to  the  heart 
being  of  purely  cerebral  origin,  and  existing  without  any  alteration  in 
the  heart  itself.  The  vagus — or,  as  the  Germans  call  it,  der  Heruni- 
schiceifendenery,  from  its  wandering  course  to  the  heart,  lungs,  liver, 
and  intestines — is  pre-eminently  the  nerve  of  emotion,  and  almost  all 
the  emotions  can  be  expressed  in  terms  of  the  vagus.  Thus,  "the 
heart  beats  high  with  hope,"  "  his  heart  sank  within  him  for  fear," 
"  his  heart  fluttered  with  anxiety," — all  express  the  effect  of  these  emo- 
tions on  the  stimulating  and  depressing  fibres  of  the  vagus,  or  mixed 
effects  on  the  two  respectively.  The  borborygmi,  vrhich  were  used  by 
the  ancient  writers  as  a  synonym  for  compassion,  the  jaundice,  which 
was  ascribed  to  jealousy,  and  the  well-known  loss  of  appetite  or  sick- 
ness which  bad  news  produces,  indicates  the  actions  of  the  intestinal, 
hepatic,  and  gastric  branches  of  the  vagus  respectively. 

One  might  be  disposed  to  look  upon  emotions  as  entirely  cerebral 
conditions,  were  it  not  that  they  manifest  their  effects  so  distinctly  upon 
the  organs  just  named ;  and  upon  the  heart,  especially,  emotion  may 
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act  so  powerfully  as  to  cause  death  even  in  young  and  otherwise 
apparently  healthy  people.  Thus  Livingstone  observed  that  a  great 
number  of  slaves  who  had  l)een  torn  from  their  homes  died,  and  when 
asked  what  they  suffered  from  they  laid  their  hands  upon  their  hearts, 
although  they  knew  nothing  whatever  about  anatomy.  In  many 
emotions,  and  especially  those  that  are  of  a  painful  character  and  arise 
suddenly,  the  hand  is  naturally  carried  to  the  heart  on  account  of  tlie 
discomfort  felt  there.  This  discomfort,  although  caused  by  the  emotion, 
is  probably  of  a  peripheral  nature,  for  it  may  exist  after  the  emotion 
itself  has  ceased,  as  I  myself  have  experienced. 

To  recapitulate  shortly,  Ave  may  say  that  in  all  probability  pain  in 
the  heart  may  arise  either  in  the  organ  itself,  in  the  sensory  parts  either 
of  the  nerve-trunks  or  spinal  cord  which  connect  the  heart  and 
sensorium,  or  in  the  sensorium  itself,  although  any  pure  affection 
of  the  latter  character  is  probably  extremely  rare.  Though  it  is 
theoretically  possible  that  pain  referred  to  the  heart  may  exist  in 
the  sensorium  alone,  it  is  nevertheless  probable  that  in  almost  all 
cases  emotional  disturbance  or  other  changes  in  the  cerebrum  lead 
to  alterations  in  the  function  of  the  heart  itself,  and  that  these  altera- 
tions, rather  than  the  disturbance  in  the  brain,  give  rise  to  cardiac 
pain. 

But  cardiac  pain  may  differ  not  only  in  its  origin,  but  in  its 
nature,  and  it  seems  to  me  that  we  have  at  least  two  kinds  of  pain, 
one  of  which  is  felt  as  distension  from  within,  so  that  the  heart  seems 
as  if  it  would  burst,  while  the  other  is  felt  as  oppression  from  without, 
like  a  giant's  hand  compressing  the  chest.  The  feeling  of  bursting  is 
familiar  to  many,  for  it  occurs  during  or  after  exertions  which  are  too 
great  for  those  who  undertake  them,  such  as  ruiniing  quickly  to  catch 
a  train,  especially  if  carrying  a  heavy  portmanteau,  or  trying  to  climb 
a  Swiss  mountain  while  out  of  training.  That  this  condition  is  asso- 
ciated with  actual  distension  of  the  right  ventricle  I  had  a  good  oppor- 
tunitv  of  ascertaining  some  vears  au:o.  In  crossing;  the  Theodule  Pa<s 
at  Zermatt  my  guides  began  to  walk  up  a  steep  ascent  so  quickly  that 
in  attemptiug  to  follow  I  got  an  intense  bursting  sensation  in  the  cardiac 
region,  with  dyspnoea.  The  discomfort  led  me  to  place  my  hand  over 
my  heart,  and,  to  my  astonishment,  I  found  that  the  apex-beat  had 
disaj^peared  from  its  normal  position  and  that  there  was  marktnl 
e[)igastric  pulsation.  On  calling  to  them  to  go  slower,  they  slackenetl 
their  pace,  and  as  the  cardiac  discomfort  and  dyspna?a  gradually  disap- 
jiearcd  I  found  that  the  apex-beat  gradually  left  the  epigastrium  and 
returned  to  its  normal   position. 

The  heart  has  two  sides  and  four  cavities,  and  the  bursting  sensation 
may  occur  in  any  of  them.  Possibly  it  may  l)o  more  usually  folt  in 
the  ventricles,  for  the  vaseular  districts  of  the  systemic  and  pulmonary 
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vcin.s,  with  whidi  tlic  aurick's  coniiimiiicate,  will  dilate  if  the  tension 
in  the  auricles  becomes  too  great,  and  will  thus  relievo  over-distension. 
The  ventricles,  on  the  other  hand,  have  no  such  means  of  relief  unless 
their  distension  is  extreme. 

J  have  already  pointed  out  that  in  the  bladder  the  contraction  of 
the  distended  viscus  upon  the  fluid  within  it  gives  rise  to  pain,  and 
jirobably  the  same  occurs  with  the  heart.  The  right  ventricle,  when 
much  distended,  may  to  a  certain  extent  be  relieved  by  some  backward 
flow  of  blood  through  the  tricuspid  valves,  but  the  left  ventricle  is  not 
so  favorably  circumstanced  in  this  respect,  and  one  would  therefore 
expect  that  over-distension  in  it  would  give  rise  to  much  more  acute 
pain  than  in  the  case  of  the  right  ventricle.  At  the  same  time  we 
should  also  expect  that  if  the  mitral  valves  were  incompetent,  so  as  to 
allow  the  left  ventricle  to  relieve  itself  into  the  auricle  and  pulmonary 
veins,  the  pain  of  distension  would  never  become  so  extremely  great ; 
and  apparently  something  of  this  sort  does  occur.  The  second  kind 
of  pain  is  that  of  compression  from  without  like  the  grasp  of  a- giant's 
hand  u})on  the  thorax,  and  the  name  of  BrJdemmend,  given  to  it  by  the 
Germans,  is  exceedingly  descriptive.  This  sensation  was  first  shown 
by  Czermak  to  depend  upon  irritation  of  the  vagus.  He  had  a  small 
exostosis  upon  one  of  his  cervical  vertebrae,  and  by  pressing  the  vagus 
between  his  finger  and  the  exostosis  he  was  able  to  irritate  it  to  such  an 
extent  as  to  slow  his  heart,  and  at  the  same  time  this  sensation  of  Bek- 
lemmung  came  on.  His  experiments  have  been  repeated  by  Coucato 
and  Quicke,  and,  indeed,  any  one  by  pressing  firmly  upon  the  vagus 
wall  probably  soon  experience  a  sense  of  oppression  that  obliges  him 
to  desist.  Thus  in  severe  migrain  the  pain  in  the  head  is  often 
greatly  or  entirely  relieved  by  firm  pressure  upon  the  carotid,  but  the 
thoracic  oppression,  which  is  probably  due  to  the  vagus  being  com- 
pressed at  the  same  time  as  the  carotid,  soon  obliges  one  to  give  up 
the  pressure  notwithstanding  the  great  relief  which  it  affords  to  the 
pain. 

Pain  almost  exactly  resembling  that  described  by  Czermak  as  the 
result  of  the  compression  of  the  vagus  may  be  brought  on  by  painful 
emotions.  It  may,  how^ever,  exist  completely  apart  from  these  emotions, 
and  may  persist  after  the  emotion  which  caused  it  has  passed  away.  I 
have  noticed  this  in  my  own  person,  for  one  day  wdiile  walking  in 
Hyde  Park  I  suddenly  became  conscious  of  a  sensation  of  constriction 
or  BeUemmung  across  the  chest.  It  was  so  uncomfortable  that  it  forced 
itself  upon  my  attention,  and  I  began  to  wonder  what  had  caused  it. 
I  was  Avalking  slowly  and  the  ground  was  level,  so  it  could  not  have 
been  exercise ;  but  on  puzzling  over  it  I  recollected  that  it  had  come  on 
near  a  particular  tree  some  hundred  yards  back,  and  that  while  passing 
that  tree  I  had  been  thinking  of  some  painful  subject.     The  painful 
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thought  had,  however,  completely  passed  away,  and  had  been  succeeded 
by  others  of"  an  indifferent  nature,  and  still  the  cardiac  discomfort  not 
only  persisted,  but  increased,  or  at  least  engrossed  my  attention  more. 
That  painfid  emotions  affect  the  heart  through  the  vagus  has  been  very 
clearly  shown  by  Couty  and  Charpentier,  as  is  illustrated  in  the 
accompanying  tracing,  which  they  obtained  by  connecting  a  kymo- 
graph with  the  arterial  system  of  a  dog  paralyzed  by  curare  (Fig.  52j. 

Fig.  52. 


EflFect  of  Emotion  upon  the  Pulse  and  Blood-pressure  in  a  Curarized  Dog.  The  dotted  hori- 
zontal line  indicates  the  ordinary  level  of  tlie  bluod-pressure ;  the  upright  dotted  line  indi- 
cates the  time  when  another  dog  began  to  howl,  and  thus  excited  the  animal  experimented 
on.    (After  Couty  and  Charpentier.) 

The  cries  which  another  dog  uttered  on  its  toes  being  trod  upon  pro- 
duced in  the  curarized  dog  very  much  the  same  effect  as  would  have 
been  caused  by  strong  stimulation  of  the  vagus.  At  the  same  time, 
however,  it  Avill  be  noticed  that  the  va.so-motor  centre  appears  also  to 
have  been  stimulated,  and  the  arterioles  consequently  contracted  ;  for, 
despite  the  slow  action  of  the  heart,  the  blood-pressure  is  considerably 
raised,  and  only  falls  bclo-vv  the  normal  during  an  exceptionally  long 
diastole  of  the  heart.  That  this  slowness  of  the  pulse  is  duo  to  the 
effect  of  emotion  on  the  heart  through  the  vagus  is  shown  in  another 

Fig.  53. 


This  tracing  shows  the  effect  of  Emotion  on  the  Blood -pressure  in  a  Curarized  Dog.  The  effect 
on  the  pulse  is  prevented  by  previous  section  of  the  vagi.  The  dotted  lines  hare  the  same 
signification  as  in  Fig.  52.    (.\fter  Couty  and  Charpentier.) 

tracing  taken  under  similar  circumstances,  with  the  important  excep- 
tion that  the  vagi  has  been  previously  divided  (Fig.  53).  Hero  it 
will  be  seen  that  emotion  greatly  raises  the  blood-pressure   without 
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slo\vin<5  the  pulse.  This  rise  ul"  pivssure,  due  tu  fiiK^ioii,  is,  1  be- 
lieve, u  very  important  factor  in  the  production  of  angina,  and  I  shall 
return  tt)  it  again  later. 

It  is  evident  that  emotion  may  have  a  very  complex  etl'ect  upon  the 
heart,  and  may  under  different  circumstances  produce  the  feeling  of 
T)<'k/(iniiu(ii(/  due  to  the  action  of  the  vagus,  or  may  give  rise  to  the 
feeling  of  distension  produced  by  the  excessive  resistance  which  con- 
tracted arterioles  oppose  to  the  flow  of  blood  through  them,  and  the 
conse»[uent  difficulty  the  heart  has  in  emptying  itself  This  feeling  is 
also  mentioned  in  po])ular  language,  ibr  people  frequently  say  their 
hearts  feel  as  if  thcv  would  burst  from  grief. 

It  must  be  borne  in  mind  that  the  inhibitorv  fibres  of  the  vagus  not 
only  cause  the  heart  to  become  slower  and  weaker,  but  they  tend  also 
to  make  it  dilate  beyond  its  normal  size  ;  and  such  dilatation,  it  appears 
tc»  me,  renders  the  organ  still  more  susceptible  to  the  effects  of  a  dis- 
tending force  from  within. 

The  expression  "  a  broken  heart "  is  not  found  to  correspond  with 
the  result  of  post-morfetn  examination ;  but  a  persistent  cardiac  pain, 
ending  in  death,  may  be  originated  by  grief,  as  in  the  case  of  the  slaves 
observed  by  Livingstone,  to  which  I  have  already  alluded.  Of  course 
in  such  cases  as  these  it  is  exceedingly  difficult  or  impossible  to  decide 
how  far  the  cardiac  depression  was  an  exciting  or  merely  a  predis- 
posing cause  of  death  ;  for  the  weakened  circulation  would  render  the 
slaves  more  liable  to  succumb  to  infectious  diseases,  malarial  or  other- 
wise, by  which  they  might  be  attacked. 

In  trying  now  to  apply  the  physiological  data  which  we  have 
already  obtained  to  the  explanation  of  cardiac  pain  in  general,  and  of 
angina  pectoris  in  particular,  we  may  recapitulate  in  a  few  words  the 
facts  already  mentioned.  These  are  that  distension  of  any  hollow 
viscus,  as  a  rule,  acts  as  a  stimulus  to  pain.  This  pain  usually  increases 
with  the  amount  of  distension,  or  rather  with  the  amount  of  stretching 
force  exerted  upon  the  muscular  fibres  of  the  hollow  viscus.  Thus  in 
the  bladder  discomfort  or  pain  becomes  greater  as  the  bladder  gets 
fuller  and  the  muscular  fibres  become  more  stretched  ;  but  a  spasm 
of  increased  pain  may  and  does  come  on  when  the  bladder  contracts. 
This  contraction  increases  the  pressure  upon  the  contents  of  the 
bladder,  but  at  the  same  time  it  also  increases  the  pressure  exercised 
by  the  contents  upon  the  bladder-walls,  and  when  these  relax  so  that 
the  pressure  again  diminishes  the  pain  caused  by  their  stretching  tends 
to  cease. 

In  discussing  angina  pectoris  it  may  help  us  if  we  bear  in  mind 
that  the  most  marked  symptom  of  angina  is  pain — that  it  is  really  pain 
in  the  heart,  though  it  may  be  very  difficult  to  draw  the  line  exactly 
between  what  every  one  would  call  pain  and  slight  forms  of  cardiac 
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discomfort  wliicli  no  one  wonkl  call  angina ;  bnt  between  these  two 
extremes  we  find  many  intermediate  forms,  differing  from  one  another 
by  very  slight  degrees,  so  that  hardly  any  difference  may  be  distin- 
guishable between  adjacent  mend)ers  of  the  gronp,  although  the 
extreme  members  may  be  very  different  indeed.  As  Dr.  Grainger 
Stewart  pointed  out,  the  analogy  between  the  heart  and  the  Ijladder 
may  help  us  considerably.  While  the  bladder,  stomach,  intestine,  as 
well  as  the  heart,  all  c(Hisist  of  hollow  bags  of  involuntary  muscular 
fibre,  both  the  heart  and  bladder  have  a  certain  resistance  to  overcome 
— namely,  that  afforded  by  the  friction  of  the  urine  passing  through 
the  urethra,  and  the  resistance  caused  by  a  contraction  of  the  sphincter 
vesicae  in  one  case,  and  the  friction  of  the  blood  in  the  arteries  along 
with  the  contraction  of  the  Avails  of  the  arterioles  in  the  other.  In 
both  cases  there  are  nervous  arrangements  for  preventing  the  over-dis- 
tension of  the  viscus,  and  when  the  pressure  in  the  bladder  becomes 
great  the  si^hinctcr  relaxes.  When  that  of  the  heart  becomes  too  great 
the  vessels  dilate  or  the  heart  itself  goes  more  slowly.  In  both  cases 
we  find  that  the  nervous  arrangements  may  be  disturbed,  so  that  spas- 
modic retention  may  occur  in  the  bladder  and  over-distensiryi  in  the 
heart.  In  both  cases  over-distension  is  associated  with  pain,  and  I 
believe  that  in  both  cases  the  amount  of  pain  may  vary,  as  I  have 
already  said,  from  the  slightest  discomfort  to  the  severest  agony. 

But  distension  only  occurs  when  the  contraction  of  the  muscular 
Malls  of  a  holloAV  viscus  is  not  sufficiently  powerful  to  overcome  the 
resistance  opposed  to  the  exit  of  its  contents.  Whenever  the  resistance 
yields,  and  the  bladder,  stomach,  intestine,  or  heart  is  allowcil  to 
empty  itself,  the  pain  is  relieved  or  disappears  entirely ;  but  in  the 
case  of  the  bladder  or  the  stomach  we  sometimes  find  that  the  mus- 
cular fibres  of  the  walls  remain  in  a  state  of  contraction  or  spasm  so 
great  that  a  few  tea-spoonfuls  of  fluid  seem  sufficient  to  produce  a  sen- 
sation of  distension  and  excite  the  organ  to  renewed  contraction.  It  is 
quite  possible  that  a  similar  condition  may  sometimes  occur  in  the 
heart,  and  that  the  "  irritable  heart  "  and  "  irritable  bladder  "  may  be 
perfectly  comparable  to  each  other  ;  but  neither  of  these  conditions 
gives  rise  to  intense  pain,  unless  there  be  some  obstruction  to  the 
heart  or  the  bladder  emptying  itself  of  its  contents.  We  may,  I  think, 
lay  it  down  as  a  rule  that  intense  pain  in  any  hollow  organ  is  due  to 
distension  arising  from  the  inability  of  the  organ  to  empty  itself  of  its 
contents.  It  is  evident  that  this  inability  may  be  of  twofold  origin  : 
it  may  bo  due  either  to  increased  resistance,  or  Xy^  the  diminished  pmver 
of  the  expulsive  muscles.  In  applying  this  general  rule  to  t\\o  case  of 
the  heart  we  may  say  that  cardiac  ])ain  is  dependent  on  increaseil 
resistance  to  the  onward  flow  of  blood,  or  vliminished  ]>ower  in  the 
heart  itself.     It  is  evident  that  a  combination  of  these  two  factors  will 
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ho  still  nioro  likely  than  citlicr  one  alone  to  produce  cardiac  ])ain, 
and  in  searcliintr  'oi-  the  eaiisc  of  angina  pectoris  we  are  most  likclv 
to  find  it  in  a  (•(•nil)ination  of  those  leading  on  the  one  hand  to 
cardiac  weakness  and  on  the  other  to  increased  resistance. 

It  will,  perhaps,  he  most  convenient  to  discuss  first  the  conditions 
which  give  rise  to  increased  pressure  in  the  aorta  and  the  arterial  sys- 
tem generally.  The  first  is  mental  emotifju,  as  shown  in  the  tracing 
already  given  ;  the  second  is  l)odily  exertion.  There  are  few  ])hysical 
conditions,  if  any,  which  raise  the  blood-pressure  in  an  animal  so  high  as 
does  sudden  exertion  or  struggle.  The  cause  of  this  probably  is  that  the 
arteries  passing  through  the  muscle  become  compressed  by  the  thick- 
ening of  the  fibres  which  occurs  during  muscular  contraction ;  but  a 
counterbalancing  condition  occurs  at  the  same  time,  for  the  musfular 
fibres  which  form  the  walls  of  the  arteries  dilate  at  the  time  when  the 
muscle  contracts.  The  consequence  of  this  is  that  the  flow  of  blood 
through  a  contracted  muscle  may  vary  considerably  ;  sometimes  it  may 
be  stopped  entirely,  at  other  times  it  may  be  diminished,  while  at  others, 
again,  it  may  be  considerably  increased  above  the  normal,  according  as 
the  mechanical  pressure  upon  the  muscular  arteries  or  the  dilatation  of 
their  walls  is  most  marked  in  the  particular  instance.  In  almost  all 
cases,  however,  the  flow  of  blood  through  the  muscle  after  its  contrac- 
tion becomes  greater  than  usual,  an  increased  supply  of  blood  being 
apparently  requisite  for  mammalian  muscles  to  perform  their  functions 
thoroughly.  In  consequence  of  this  twofold  condition  in  muscles  it 
frequently  happens  that  while  sudden  exertion  may  raise  the  blood- 
pressure  in  the  aorta,  continued  exercise  may  rather  lessen  it,  the 
mechanical  effect  of  the  muscular  contraction  upon  the  arteries  being 
more  evident  at  first,  while  afterward  the  arterial  dilatation  is  more 
evident.  A  third  cause  of  rise  in  arterial  pressure  is  sudden  stimu- 
lation of  a  sensory  nerve ;  and  a  fourth  is  the  application  of  sudden 
cold,  either  to  the  surface  of  the  body  or  to  the  stomach,  giving  rise 
to  contraction  of  the  vessels  of  the  surface  or  of  the  digestive  tract, 
and  thus  causing  a  rise  of  general  pressure. 

The  exciting  causes  of  angina  pectoris  are  precisely  those  which  I 
have  just  mentioned  as  raising  the  blood -pressure. 

The  effect  of  emotion  is  well  shown  in  the  case  of  John  Hunter, 
and  the  most  common  cause  of  angina  pectoris  is  the  exertion  of 
walking  up  a  hill ;  but  in  such  cases,  especially  where  the  disease  is 
just  beginning,  though  the  attempt  to  ascend  a  hill  may  cause  pain  at 
first,  yet  afterward,  if  the  pain  passes  off  and  the  exertion  be  continued, 
the  individual  may  be  able  to  walk  for  miles,  and  indeed  make  consid- 
erable efforts,  without  any  return  of  the  pain  ;  which  is  precisely  what 
we  would  expect  from  what  has  already  been  said  regarding  the  condi- 
tion of  the  vessels  in  the  muscles  after  continuous  exercise. 
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But  the  rise  in  pressure  which  we  have  just  been  considering  can 
only  be  looked  upon  as  an  exciting  cause  of  angina  pectoris,  for  it  does 
not  occur  in  healthy  people.  One  condition  which  is  very  apt  to  lead 
to  angina  pectoris  is  gouty  kidney,  for  this  is  associated  with  a  high 
blood-pressure  due  to  diminution  in  the  calibre  of  the  systemic  arte- 
rioles. Although  it  is  unnecessary  to  discuss  here  whether  this  diminu- 
tion in  calibre  is  due  to  a  thickening  of  the  walls  of  the  arterioles  by 
arterio-capilhuy  fibrosis,  as  believed  by  Gull  and  Sutton,  or  to  contraction 
of  the  muscular  walls  of  the  arteries,  as  thought  by  George  Johnson,  it 
is  evident  that  where  the  pressure  is  already  high,  as  in  the  case  of  a  man 
suffering  from  gouty  kidney,  any  sudden  increase  in  it,  either  from 
emotion  or  exertion,  is  more  likely  to  cause  distension  of  the  heart  and 
consequent  pain.  Yet  there  are  many  men  suffering  from  gouty  kidney 
who  do  not  get  angina  pectoris,  and  we  must  now  look  for  its  causes  not 
only  to  the  arterial  system  and  the  resistance  which  the  heart  has  to 
overcome,  but  to  the  power  of  the  heart  itself  in  counteracting  this 
resistance.  When  we  come  to  analyze  post-mortem  appearances  in  cases 
of  angina  pectoris,  we  are  at  once  struck  by  the  fact  that  in  the  great 
majority  of  cases  conditions  are  present  which  either  weaken  the  heart 
considerably  or  tend  to  lessen  its  power  of  meeting,  by  increased  con- 
tractile power,  any  call  that  may  be  made  upon  its  powers  by  a  sudden 
rise  in  the  resistance  it  has  to  overcome. 

A  fatty  condition  of  the  heart  is  naturally  one  of  the  most  powerful 
causes  of  lessened  contractile  power,  and  fatty  heart  has  been  frequently 
noted  as  a  post-mortem  appearance  in  cases  of  fatal  angina  pectoris  ; 
but  an  inelastic  condition  of  the  aorta,  with  calcification  of  the  coronary 
arteries,  has  been  noted  nuich  more  frequently  still.  At  first  thought  it  is 
difficult  to  understand  what  connection  a  calcified  condition  of  the  coro- 
nary arteries  can  have  with  pain  in  the  heart  itself;  but  when  we 
remember  that  one  of  the  concomitants  of  muscular  action  is  dilatation 
of  the  vessels  which  supply  the  muscle  with  blood,  we  can  undei"stand 
that  rigid  arteries,  rendering  such  an  increased  supply  impracticable, 
might  naturally  lead  to  weakened  contractile  power,  and  therefore  to 
pain.  In  addition  to  this  there  may  be  another  factor,  and  that  is  dis- 
turbed nervous  supply  ;  for  the  interior  of  the  aorta  is  naturally  sensi- 
tive, and  meciianical  irritation  of  it  has  been  shown  by  Franyois-Franck 
to  lead  to  wide-reaching;  reflex  residts,  amont;:  which  modification  of  the 
respiration  is  well  marked.  Such  disturbance  may  in  its  turn  lead  to 
increased  resistance  to  the  onward  flow  of  blood,  and  this  in  its  turn  to 
cardiac  distension.  That  some  such  disturbance  is  a  powerful  factor  in 
the  production  of  pain  in  angina  is,  I  think,  clearly  demonstrate<l  in- 
the  traciny-s  which  I  took  in  a  case  manv  vears  auo,  ami  wliicii  first  k\l 
me  to  use  nitrite  of  amyl  as  a  remwly  for  the  disease.  In  a  healthy 
bodv  increased  tension  within  the  blood-vessels  stimulates  the  vatrus 
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roots  and  causes  tlic  lirart  t<t  Itcat  imtrc  slowly,  so  that,  less  blood  being 
tlirowii  into  tile  artci'ial  system,  the  dimiiiished  (jiitHow  through  the 
arterioles  is  eoiii|»eiisate<l  and  the  pfessure  remains  nearly  normal  ;  but 
in  this  ease  1  Ibiiud  that  simultaneously  with  the  appearance  ol"  pain 


Normal  Pulse. 


the  pressure  rose  and  the  pulse  became  exceedingly  rapid  (Fig.  5o).    The 
ibrni  of  the  pulse-tracing  showed  that  the  arterioles  were  greatly  con- 
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tracted — so.  much  so,  indeed,  that  during  the  cardiac  diastole  a  very  small 
])roportion  of  blood  was  able  to  flow  into  the  veins,  and  consequently 
the  pressure  remained  high  during  the  diastole,  instead  of  sinking  as  it 
would  ordinarily  have  done.  In  this  case,  which  was  one  of  angina 
pectoris  with  aortic  regurgitation,  the  blood  had  an  opportunity  to 
run  backward  into  the  heart,  as  well  as  onward  through  the  arte- 
rioles into  the  veins,  and  yet  the  tension  remained  high  during  the 
diastole.  This  condition  can  only  be  explained  by  contraction  of 
the  arterioles,  and  the  high  tension  which  would  necessarily  result  in 
the  heart  is,  I  think,  the  cause  of  the  pain.  This  idea,  taken  in  con- 
nection with  the  fact  that  bleeding  usually  relieves  the  patient  for  the 
time  being,  led  me  to  use  nitrite  of  amyl,  and  the  result  completely 
confirmed  my  expectations.  But  it  may  be  said  that  my  observations 
disproved  my  hypothesis,  because  I  found  that  after  relieving  the  ten- 
sion in  the  arterial  system  by  the  use  of  nitrite  of  amyl  pain  still 
might  persist,  though  to  a  less  extent.  This,  however,  I  believe,  was 
probably  due  to  the  right  side  of  the  heart  being  involved  as  well  as 
the  left ;  and  when  the  drug  had  completely  produced  its  physiological 
action  of  dilating  all  the  vessels  iii  the  body,  the  pain  disappeared  and 
did  not  return. 

I  have  already  drawn  attention  to  the  fact  that  relief  to  distension 
lessens  the  pain  in  hollow  viscera,  and  from  this  fact  we  naturally 
expect  that  the  right  side  of  the  heart  would  suffer  less  than  the  left, 
because   the   right   ventricle,    when  over-distended,    is   more   readily 
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relieved  by  the  auriculo-ventricular  orifice  dilating  and  the  blood 
regurgitating  into  the  auricle  and  veins  between  the  flaps  of  the  tri- 
cuspid valve,  which  then  became  incompetent  to  close  the  dilateii 
orifice.  Dilatation  of  the  mitral  orifice  occurs  much  less  readilv,  and 
therefore  the  distended  left  ventricle  cannot  relieve  itself  so  easilv, 
and  is  much  more  likely  to  suffer  pain  in  consc^^uence.  It  has  been 
noted,  however,  that  when  mitral  regurgitation  occurs  the  pains  of 
angina  pectoris  become  less  frequent  and  severe,  or  mav  disaj)pear 
altogether  in  cases  in  which  they  formerly  existed.     (See  Fig.  56.) 

Fk..  56. 


The  Htart  in  Full  Liilataiiuu  aud  in  Full  Contraction.  It  will  be  seen  that  in  complete  dila- 
tation the  anriculo-ventrieular  valves,  though  healthy,  can  with  difficulty  close  the  dilated 
orifices. 

In  children  also,  where  the  cardiac  walls  are  much  less  hard  and 
resistant  than  in  adults,  we  would  naturally  expect  angina  }">ectoris  1o 
be  much  less  frequent,  as  the  left  ventricle  would  be  likely  to  dis- 
charge itself  into  the  left  auricle  and  pulmonary  veins,  in  much  the 
same  way  that  the  right  ventricle  does  in  adults.  Eichhorst  mentions 
twci  cases  of  children  in  whom  angina  pectoris  occurretl.  One  ca.*e 
was  that  of  a  boy  aged  fourteen  years,  who  was  suffering  not  merely 
from  aortic  incompetence,  but  from  mitral  stenosis ;  and  in  this  case 
one  would  expect  that  the  contracted  mitral  valve  would  tend  to  pre- 
vent any  free  dilatation  of  the  mitral  orifice  and  relief  of  the  ventricle 
by  free  regurgitation.  In  the  other  case,  which  was  that  of  a  boy  age<l 
eleven  years,  the  auriculo-ventricular  ring  was  to  a  great  extent  calci- 
fied, so  that  the  enlargement  of  the  mitral  orifice  and  regurgitation 
would  be  prevented. 

The  factors  which  we  have  now  considered  in  the  pathology  of 
angina  pectoris  seem  to  indicate  that  the  pain  is  due  in  most  ca.-jcs  to 
cardiac  distension,  caused  by  the  resistance  in  front  being  too  great  for 
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tilt'  ventricle  eompletely  to  overeoine  it,  while  at  the  si.nie  time  relief 
by  regiirgitati(»ii  is  pi-eveiited.  riie  increased  resistance  may  bo  either 
absolute  or  comparative.  It  may  either  be  greater  than  that  which 
would  occur  in  a  healthy  jierson,  or  may  simply  be  too  great  for  a 
weakened  heart,  although  probably  in  most  oases  the  resistance  is 
above  the  normal  and  the  cardiac  power  is  below  the  normal.  In  all 
cases,  however,  there  is  a  disturbance  of"  the  vascular  nervous  mechan- 
ism, which  would  tend,  cither  by  slowing  the  heart  or  dilating  the 
vessels,  to  adjust  the  action  of  the  one  to  that  of  the  other,  and  thus 
to  keep  the  blood-pressure  at  the  proper  height,  neither  allowing  it  to 
fall  too  low  nor  to  rise  too  high.  The  nervous  mechanism,  in  all  prob- 
ability, may  undergo  central  disturbance,  and  thus  we  may  have  attacks 
of  angina  pectoris  of  an  epileptic  or  hysteric  nature,  and  more  especially 
they  may  be  caused  by  emotional  disturbances.  We  may  also  have  them 
from  disease  of  the  nervous  paths  in  the  spinal  cord,  as  in  the  case  of 
locomotor  ataxia,  or  of  the  cardiac  nerves,  as  by  tumors  ;  and  in  all 
probability  we  may  have  also  reflex  disturbance,  caused  by  derange- 
ment of  other  organs.  One  case  which  I  saw  some  years  ago  was 
probably  an  instance  of  one  or  other  of  the  last-named  varieties,  though 
it  would  be  hard  to  say  whether  the  pain  was  due  to  imj)lication  of 
nerves  or  was  reflex  from  a  neighboring  part  of  the  body.  The  case  was 
that  of  a  man  aged  thirty-six,  who  complained  of  pain  in  the  chest  under 
the  left  nipple,  shooting  through  to  the  back  and  running  down  the 
left  arm  as  far  as  the  elbow.  During  the  attacks  his  medical  attendant 
found  that  the  pulse  was  not  quite  regular  and  that  the  lace  was  pale. 
He  had  taken  nitrite  of  amyl,  but  it  seemed  only  to  make  him  worse. 
On  pressure  over  the  sternum  opposite  the  second  and  third  costal 
cartilages  I  found  that  it  was  excessively  tender  and  slightly  swollen. 
I  learned  that  he  had  suffered  from  syphilis  twelve  years  before.  I 
advised  the  use  of  iodide  of  potassium.  In  a  short  time  after  begin- 
ning the  drug  his  pain  left  him  and  did  not  return.  Here  the  anginal 
pain  might  be  due  to  reflex  irritation  from  a  commencing  node  over 
the  sternum,  or  might  possibly  be  due  to  thickening,  involving  some 
of  the  cardiac  nerves. 

The  high  arterial  tension  which  occurs  in  cases  of  gont  is  a  very 
powerful  agent  in  bringing  on  the  attacks.  Xot  only  does  the  arterial 
tension  do  this  directly  by  the  increased  resistance  it  offers  to  the  heart, 
but  gout  is  frequently  liable  to  render  patients  very  irritable  and  give 
rise  to  those  emotional  disturbances  which  are  sometimes  franght  with 
such  fatal  consequences.  For  both  reasons,  therefore,  it  is  very  im- 
portant to  cause  free  elimination  both  from  the  bowels  and  from  the 
kidney. 

In  a  case  which  I  saw  lately,  a  seaman  aged  thirty-nine,  with  a 
hypertrophied  heart  and  a  soft  systolic  murmnr  at  the  apex,  the  pain 
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came  on  acutely  over  mid-stenium,  and  was  limited  to  an  area  the  size 
of  a  crown-piece  opposite  the  insertions  of  the  fourth  and  fifth  carti- 
lages. Nitro-glycerin  did  him  no  good,  and  when  walking  he  was 
obliged  to  stoj)  every  fifty  yards  on  account  of  the  ])ain.  Iodide  of 
potassium,  in  10-grain  doses  thrice  daily,  greatly  relieved  him,  but  he 
seemed  to  receive  more  benefit  from  sulphate  of  magnesium,  in  drachm 
doses  three  times  a  day,  than  from  either  of  the  other  remedies. 

A  form  of  elimination  not  much  in  vogue,  but  which  is  sometimes 
exceedingly  useful,  is  bleeding,  and  in  the  case  in  which  I  first  used 
nitrite  of  amyl  bleeding  invariably  prevented  the  recurrence  of  the 
j)ain  for  one  night,  when  without  it  an  attack  would  have  been  certain 
to  occur.  The  natural  indication  for  relieving  the  pain  at  the  time  is 
certainly  to  lower  the  blood-pressure,  and  this  is  most  rapidly  and  effi- 
ciently done  by  the  administration  either  of  a  nitrite  or  of  some  other 
substance  which  acts  in  the  same  way  as  a  nitrite.  Nitrite  of  amyl  is 
the  one  which  is  the  most  commonly  used,  but,  according  to  the  recent 
researches  of  Cash  and  Dunstan,  the  nitrites  which  act  most  powerfully 
are  the  following,  the  first  being  the  most  energetic :  (1)  secondary 
])ropyl ;  (2)  tertiary  butyl ;  (3)  secondary  butyl ;  (4)  isobutyl,  nearly 
equal ;  (5)  tertiary  amyl ;  (6)  a-amyl ;  (7)  /5-amyl,  nearly  equal ;  (<S) 
methyl;  (9)  butyi:  (10)  ethyl;  (11)  propyl. 

Of  these  substances,  the  isobutyl  has  already  been  used  with  good 
effect.  Along  with  ]\Ir.  Tate,  I  investigated  the  physiological  action 
of  nitro-glycerin  in  1876,  and  showed  that  its  action  was  the  same  in 
character  as  that  of  nitrite  of  amyl.  On  account  of  the  heada«-he 
which  it  caused  Mr.  Tait  and  myself,  I  hesitated  to  give  it  to  patient-, 
but  in  the  following  year  it  was  successfully  introduced  into  medical 
practice  by  Dr.  Murrell.  Both  nitro-glycerin  and  nitrite  of  sodium, 
recommended  by  Dr.  Hay,  have  the  advantage  over  nitrite  of  amyl 
that  they  can  l)e  more  readily  used  to  keep  up  a  steady  diminution  in 
the  blood-pressure,  and  the  plan  of  giving  small  doses  of  nitro-glycerin 
at  fre(juent  intervals  during  the  day  is  sometimes  most  advantageous. 
The  best  way  of  doing  this  is  to  break  up  a  chocolate  nitro-glvcerin 
tabloid  into  many  pieces,  which  are  put  into  a  bonhonnierc,  and  one  of 
them  taken  every  ten  minutes  or  quarter  of  an  hour.  In  this  wav 
the  action  is  never  very  great,  but  is  kept  up  with  a  considerable 
amount  of  constancy  during  \\\^  Avhole  day.  Some  ex]>erimenis  Mhieli 
j\Ir.  Bokenham  and  I  have  made  with  hydroxylamine  have  shown 
it  to  have  an  action  almost  exactly  like  that  of  nitrite  (^f  amyl,  and 
I  intend  shortly  to  try  it  in  angina  jiectoris.  where  I  expirt  it  will 
probably  have  a  beneficial  action. 

But  while  we  may  try  to  avoid  sudden  increase  of  tension  from 
exercise  or  from  emotion,  and  to  diiniuish  the  excessive  tension  in 
cases  of  gouty  kidneys  by  free  elimination  and  by  an  almost  entirely 
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voo;('tal)le  diet, — wliik'  \\v  may  Irsscn  the  tension  (liirinjr  the  attack  Ijy 
nitrites  and  allied  remedies,  we  must  think  at  the  same  time  of"  the 
enlarixement  of  the  heart  and  try  to  increase  its  force  as  best  we  can. 

"^I'lie  first  and  foremost,  jx-rhaps,  amongst  the  drugs  that  are  really 
eflfieient  in  tending  to  prevent  the  recurrence  of  the  attacks  in  angina 
pectoris  comes  iodide  of  potaasium  in  doses  of  5  to  30  grains  three 
times  a  day.  Whether  this  acts  as  a  simple  eliminant,  or  whether  it 
tends  to  increase  the  blood-supply  to  the  heart  by  causing  absorption 
of  the  deposits  which  block  the  coronary  arteries,  or  whether  it  acts  in 
some  other  way,  we  cannot  at  present  tell,  but  about  its  practical  use 
there  can  be  no  doubt  whatever.  In  cases  of  fatty  degeneration  we 
may  combine  elimination  with  the  administration  of  iron  and  of 
arsenic,  and  Oertel's  method  of  gently  graduated  exercise  may  be  bene- 
ficial if  used  with  great  caution,  but  if  used  carelessly  it  may  be  most 
injurious  and  greatly  shorten  the  patient's  life. 

In  conclusion,  I  ought  to  say  a  word  about  tobacco.  In  a  healthy 
person  it  tends  to  cause  great  cardiac  derangement ;  in  some  it  produces 
great  irregularity  of  rhythm  and  the  patients  complain  of  palpitation  ; 
in  others  it  causes  sudden  faintness,  so  that  the  patient  drops  down 
insensible  as  if  he  had  been  shot.  The  first  kind  of  tobacco-heart  I 
have  seen  is  almost  entirely  in  working-men,  who  smoke  a  coarse 
tobacco ;  the  second  form  I  have  seen  in  those  belonging  to  the  upper 
classes,  who  have  smoked  fine  tobacco.  Besides  its  eifect  upbn  the 
heart,  tobacco  has  a  most  extraordinary  power  to  contract  the  vessels, 
and  perhaps  there  is  no  other  drug  that  in  a  somewhat  large  dose  can 
raise  the  blood-pressure  so  rapidly  and  so  much  as  nicotine.  It  must 
not  be  concluded,  however,  from  effect  of  these  poisonous  doses  that 
smokins:  in  areat  moderation  is  certain  to  be  injurious.  Each  indi- 
vidual  case  must  be  judged  upon  its  own  merits,  and  while  moderate 
smoking  may  be  allowed  in  some,  it  must  be  entirely  forbidden  to  other 
patients  suffering  from  angina  pectoris. 
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Diseases  of  the  Arteries. 

Acute  inflammation  of  the  inner  and  middle  coats  of  the  arteries 
is  relatively  rare,  and  more  apt  to  result  from  the  irritation  of  an 
embolus  than  from  any  other  cause.  It  is  manifest  that  treatment 
is  possible  only  when  a  peripheral  vessel  is  aifected,  and  it  is  then 
comprised  in  rest — local,  general,  or  both — soothing  applications,  and 
morphine  or  other  anodyne  if  pain  demands  their  use.  Should 
aneurism  develop,   surgical  measures  alone  are  in  order. 

Periarteritis,  the  result  of  injury  or  of  the  extension  of  inflamma- 
tion from  surrounding  parts,  also  comes  within  the  province  of  the 
surgeon  rather  than  of  the  physician :  if  an  accessible  abscess  forms, 
it  should  of  course  be  opened. 

Chronic  inflammation  (atheroma,  arterio-sclerosis,  endarteritis 
deformans),  so  often  combined  with  degenerative  processes,  does  not 
present  a  very  fruitful  thcrajieutic  field.  Could  we  prevent  syphilis 
and  the  abuse  of  alcohol,  could  we  ensure  everybody  against  excessive 
bodily  and  mental  strain,  we  should  go  far  to  obviate  the  necessity  for 
trying  to  treat  these  arterial  changes  and  their  allies,  concomitants,  and 
results;  at  least  until  a  late  period  of  life.  Plumbism  is,  according  to 
English  writers,  a  preventable  cause  which  is  worthy  of  mention. 

It  is  not  often  that  the  physician  has  the  opportunity  in  connec- 
tion with  this  disease  to  exercise  his  highest  function — prevention. 
Changes  are  usually  more  or  less  advanced  when  their  subjects  come 
under  observation.  As  is  indicated  above,  the  chief  means  of  preven- 
tion consist  of  a  strictly  hygienic  maimer  of  life.  There  is  reason  to 
believe  that  arterio-sclerosis  may  be  a  matter  i4^  inheritance^,  but  that 
the  tendency  can  be  effectually  combated  or  delayed  by  temperance 
and  moderation  in  all  things — food  and  drink,  work  an«l  jilay — and 
by  the  cultivation  of  an  equable  temper.  It  is  highly  probable  that 
the  wear  and  tear  of  modern  life,  the  fierce  struggle  for  wealth  and 
position,  prove  as  disastrous  to  the  integrity  of  the  arterial  walls  as 
does  a  life  of  ease  with  its  temptations  to  over-indulgence  of  the  appe- 
tites and  to  sU»th  ot"  inintl  and  liody.  It  is  to  l)e  hoped  that  this  latter 
tendency  may  be  counteracted  by  the  favor  now  shown  to  athletics,  and 
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by  the  habits  ot"  sclt-dciiial  \vhicli  their  pui'.snit  entails  to  a  greater  or 
less  degree  on  all  their  votaries.  At  the  same  time,  we  recognize  the 
tlangrrs  of  indiscriminate  and  nndne  indulgence  here  as  well  as  else- 
where. 

Endarteritis  may  be  more  or  less  general,  or  it  may  l)e  local.  The 
local  form,  as  seen  especially  in  the  brain,  heart,  and  kidneys,  does 
not  lie  within  the  scope  of  the  present  article.  The  treatment  of  the 
general  variety  should  be  causal  as  far  as  is  possible — not  far  usually, 
it  must  frankly  be  stated.  The  arteries  which  are  the  favorite  seat  of 
syphilitic  changes  are  tiiose  of  the  brain.  It  is,  moreover,  impossible 
to  be  sure  whether  a  syphilitic  arteritis  has  gone  beyond  the  point  up 
to  which  retrogression  may  take  place  under  the  use  of  potassium  iodide 
and  mercury.  The  patient  shouhl  therefore  be  given  the  benefit  (»f 
the  doubt  and  full  antisyphilitic  treatment. 

Apart  from  those  eases  in  which  the  changes  can  be  reasonably  laid 
at  the  door  of  sypiiilis,  the  treatment  of  arterio-sclerosis  varies  with  the 
presence  or  absence  of  compensatory  cardiac  hyj)ertrophy.  If  this  be 
present,  it  should  be  our  aim  to  maintain  it  by  careful  regulation  of 
the  diet  and  exercise.  The  nutrition  of  the  heart-muscle  depends  pri- 
marily on  the  free  circulation  through  it  of  healthy  blood  in  sufficient 
amount,  while  the  main  source  of  the  blood  is,  of  course,  the  food. 
This  should  be  simple,  nutritious,  easily  digested,  and  given  in  such 
amount  and  at  such  intervals  as  the  individual  case  seems  to  require. 
A  constant  supply  of  pure  air  and  sufficient  sleep  are  of  the  greatest 
importance.  Careful  and  specific  directions  should  also  be  given  as  to 
the  amount  and  character  of  exercise,  bathing,  and  clothing,  it  being 
remembered  that  the  kidneys  are  seldom  perfectly  sound  in  these  cases. 
It  is  almost  impossible  here  to  do  more  than  indicate  general  principles. 
Success  depends  on  the  thoroughness  of  the  physician  and  on  his  skill 
in  individualizing  his  patients  and  inducing  them  to  carry  out  his 
injunctions,  however  unwilling  they  may  be  to  do  so.  But  it  is  not 
enouffh  to  see  that  the  conditions  for  the  formation  of  healthy  blood 
are  met :  its  purification  must  also  be  ensured.  The  measures  of  gen- 
eral hvo-iene  above  alluded  to  minister  to  this  end,  but  thev  must  be 
supplemented  by  careful  attention  to  the  bowels  and  kidneys.  The 
retention  of  excrementitious  products  is  believed  to  be  a  potent  cause 
of  increase  in  the  arterial  tension,  a  continuance  of  which  favors  changes 
in  the  vascular  walls,  and  also  makes  greater  demands  upon  the  left 
ventricle — demands  Avhich  in  time  can  no  longer  be  met,  and  which 
hasten  the  predominance  of  dilatation  over  hypertrophy.  In  fat  and 
plethoric  persons  limitation  in  the  fluid  ingested,  further  reduction  in 
the  blood-mass  by  watery  catharsis  at  stated  intervals,  and  graduated 
exercise  should  be  cautiously  combined  with  suitable  diet.  The  essence 
of  the  various  and  apparently  conflicting  systems  for  the  reduction  of 
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corpulence  is  simply  an  avoidance  of  excess.  But  all  efforts  in  this 
direction  should  be  well  considered  and  tentative,  and  the  reduction 
must,  above  all,  be  very  gradual. 

In  cases  (jf  general  atheroma  we  are  between  two  fires.  If  the 
heart  is  weak,  nutrition  suffers ;  if  it  is  strong,  there  is  danger  of  the 
rupture  of  a  cerebral  artery  or  miliary  aneurism.  Hence  the  obvicjus 
necessity  of  avoiding  over-,  and  especially  sadden,  exertion.  There  are, 
in  many  cases,  no  certain  means  of  arriving  at  accurate  knowledge  of 
the  condition  of  the  cerebral  vessels.  If  the  radials  and  temporals  are 
diseased,  so  are  presumably  also  the  vessels  of  the  brain.  But  the 
latter  may  be  the  seat  of  advanced  changes,  although  the  farmer 
appear  healthy.  AVe  must  therefore  often  take  the  chances  and  fol- 
low general  j)rinciples.  It  is,  moreover,  notorious  that  individuals 
whose  peripheral  arteries  are  calcareous  to  the  last  degree  not  infre- 
quently enjoy  a  life  of  surprising  length  and  comfort. 

The  drug-treatment  is  always  of  secondary  importance,  except 
where  the  vascular  change  is  of  syphilomatous  nature.  Here  potas- 
sium iodide  should  be  {jiven  in  initial  doses  of  10  or  15  irrains 
thrice  daily,  and  it  is  probable  that  the  simultaneous  administration 
of  mercury  tends  to  render  the  effects  of  the  })Otassium  salt  more  per- 
manent. If  the  symptoms  are  urgent  or  do  not  promptly  show  signs 
of  yielding,  the  iodide  should  be  increased  steadily  and  more  or  less 
ra])idly  until  either  the  desired  effect  is  produced  or  the  drug  disagrees. 
Improvement  or  iodism  are  the  indications  for  dosage,  not  the  number 
of  grains.  A  convenient  manner  of  administering  the  drug  is  in  con- 
centrated aqueous  solution,  1  minim  of  which  reju'csents  about  1 
grain.  Free  dilution  is  important,  and  milk  will  often  be  found  a 
good  vehicle.  In  some  cases  large  doses  are  well  iiorne  although  small 
ones  provoke  discomfort.  It  is  not,  perhaps,  a  matter  of  great  import- 
ance what  mercurial  is  used,  unless  it  is  desirable  to  bring  the  system 
ra])idly  under  the  influence  of  the  remedy  ;  in  that  case  inunction  is 
generally  admitted  to  be  the  best.  But  inunction  is  a  dirty,  time- 
consuming,  and  tell-tale  method,  to  which  others  are  in  ordinary  cases 
to  be  preferred.  The  protiodide  in  -^-grain  pills  is  a  convenient  form, 
but  should  never  be  given  at  the  same  time  as  the  potassium  i(Mlido, 
lest  the  more  poisonous  biniodide  of  mercury  l)e  formed.  By  giving 
the  potassium  iodide  fifteen  minutes  before  meals  and  the  mercury  after 
meals,  all  danger  is  avoided.  The  number  of  jiill>  can  sometimes  be 
gradually  inci-eased  with  a<lvantage  up  to  six  or  nine  a  day,  the  usual 
precautions  being  taken  against  salivation. 

We  are  ac(|nainted  with  no  drug  which  can  very  matei-ially  influ- 
ence endarteritis  of  other  than  s|>ecitic  origin.  The  treatment  must 
here  be  em])hatically  of  the  jnitient,  rather  than  of  the  disease. 
Potassium   iodide  is  often  given,  more  commonly   in  doses  of  under 
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rather  than  over  10  i:r:iiiis,  three  times  a  day.  JJartholow  and  some 
others  claim  that  sah>  ol"  ^old  have  the  power  to  prevent  the  I'orma- 
ti<»ii  or  to  cause  the  al)S()rption  ot"  connective-tissue  growth,  and  are 
lieni'c  indicated  in  arterio-sclerosis.  The  reinedv  is  wnerallv  driven  in 
the  form  of  the  double  chloride  of  gold  and  sodium,  -^  ^o  -^  grain 
after  meals. 

In  eases  of  persistently  high  arterial  tension  the  labor  of  the  heart 
can  he  lightened  by  the  use  of  the  nitrites.  Of  these  the  most  con- 
venient and  stable  is  nitnj-glycerin,  the  ordinary  dose  of  which  is  1 
minim  of  the  1  per  cent,  alcoholic  solution.  This  is  now  to  be  had  in 
tablet  triturates,  for  elegance  and  convenience  leaving  nothing  to  1)6 
desired.  One  of  these  can  be  given  from  two  to  six  times  a  day, 
according  to  circumstances,  among  which  is  to  be  reckoned  indi- 
vidual toleration.  In  some  persons  the  dose  must  be  smaller,  but  it 
should  never  be  pushed  to  the  point  of  headache  and  flushing  of  the 
face,  except  for  the  purpose  of  determining  the  limit  of  toleration. 
The  relaxant  effects  of  the  nitrites  on  unstriped  muscular  fibre  are 
certainly  remarkable.  Diuretics,  diaphoretics,  and  purgatives  may  be 
so  used  as  to  do  good  service  in  cases  of  high  tension. 

If  the  compensatory  hypertrophy  of  the  heart  is  lailing  or  has  failed, 
the  indications  for  treatment  become  quite  different.  The  leading  one 
of  these  is  the  restoration  of  sufficient  vigor  to  the  heart-wall,  if  this 
be  possible.  Rest  is  here  imperative,  except  in  cases  of  obesity  with 
presumable  large  accumulation  of  fat  in  the  subpericardial  tissue.  In 
such  cases  the  treatment  known  by  the  name  of  Oertel  may  be  ap- 
plicable, but  only  under  the  careful  supervision  of  an  intelligent  and 
cautious  physician.  In  combination  with  rest,  a  nutritious  diet  with 
frequent  small  meals,  an  abundant  supply  of  fresh  air  of  moderate 
temperature,  Avith  proper  precautions  against  chill — a  weak  heart  pre- 
supposes a  poor  circulation — and  freedom  from  excitement  and  worry 
are  of  the  greatest  importance.  Alcohol  is  here  indicated,  especially 
if  the  appetite  and  digestive  power  are  impaired.  As  to  tlie  form,  no 
absolute  rule  can  be  laid  down,  but  in  the  majority  of  cases  whiskey 
and  water  is  the  best.  It  may  be  necessary  to  stimulate  the  appetite 
also  by  one  of  the  vegetable  bitters  before  meals,  of  which  nux 
vomica  or  strychnine  is  the  best.  The  value  of  strychnine  is  not  only 
in  its  stimulating  action  on  the  gastric  mucous  membrane,  but  also  in 
its  tonic  eifect  on  the  heart,  and  probably  the  vessels.  If  there  is  any 
tendency  to  angina,  this  drug,  if  used  at  all,  should  be  given  with 
great  caution  and  only  in  small  doses. 

The  natural  digestants,  pepsin  and  hydrochloric  acid,  are  usually 
not  necessary,  the  feeble  digestion  being  largely  dependent  on  sluggish 
circulation  and  consequent  defective  secretion,  and  thus  tending  to 
mend  with  an  increase   in  heart-power.     This  is  to  be   striven    for 
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with  the  aid  of  digitalis  or  one  of  its  allies.  If  it  be  true  that 
di;^italis  increases  arterial  tension,  while  strophanthus  does  n(jt,  this 
is  a  class  of  cases  in  which  the  latter  is  to  be  preferred,  Bnt  it  is 
])i-obal)le  that  this  difference  in  action  is,  in  the  present  state  of  our 
knowledtre,  somewhat  theoretical ;  and  most  of  us  in  practice  turn 
first  to  digitalis :  if  this  disagrees  or  fails,  the  other  members  of 
the  group — strophanthus,  convallaria,  sparteine,  adonidine,  caffeine, 
lielleboreine,  etc. — may  be  used  in  turn.  Special  care  should  be  taken 
to  guard  against  overdosage  with  any  of  these  remedies,  omitting 
them,  at  least  temporarily,  when  the  quantity  of  urine  reaches  (jr  nearly 
approaches  the  normal.  If  it  is  desirable  to  continue  digitalis  for  si>me 
time,  the  valuable  suggestion  of  Balfour  may  be  followed — ^to  give  it, 
namely,  only  twice  a  day,  the  doses  being  separated  by  an  interval  of 
twelve  hours.  Dany-er  of  cumulative  action  is  thus  largelv  obviated, 
and  the  drug  may  be  taken  steadily  for  long  periods  with  great  benefit 
in  some  cases.  The  effect  of  the  diffusible  cardiac  stimulants  is  only 
transitory,  but  aromatic  spirit  of  ammonia,  compound  spirit  of  ether 
camphor,  musk,  and  the  like  may  be  so  used  as  to  render  valuable 
service. 

Sleep  is  of  the  utmost  importance,  and  must  be  secured  by  artificial 
means  if  it  does  not  come  naturally.  Morphine  is  often  the  best  hypnotic 
in  these  cases,  quite  apart  fi"om  asthmatic  and  anginose  attacks,  in  which 
it  is  nearly  indispensable.  Of  the  less  powerful  hypnotics,  those  which, 
like  chlural  and  the  modern  antipyretics,  tend  to  depress  the  heart,  are 
to  be  shunned. 

Deg-eneration  of  the  arterial  walls  occurs  in  three  forms — fatty, 
amyloid,  and  hyaline.  Of  these  the  most  common  is  the  former,  but 
it  is  almost  always  so  closely  associated  with  changes  which  are  classetl 
by  pathologists  as  chronic  inflammatory  that  it  has'  been  already  C(Mi- 
sidered  in  the  previous  pages.  It  only  remains  to  atld  here  a  wonl 
as  to  the  tendency  of  aufemia,  resulting  in  deficient  oxidation,  to  pro- 
voke fatty  degeneration.  The  therapeutic  bearing  of  this  fact  is 
sufficiently  obvious. 

Amyloid  change  in  the  vessels  may  be  inferred  if  its  ]iresence  can 
be  recognized  clinically  in  the  liver,  s]>leen,  or  kidneys,  and  not  other- 
wise. The  treatment,  of  course,  is  that  of  the  clironic  syphilis  or 
suppuration  to  which  the  change  is  secondary.  Hyaline  degeneration 
cannot  be  rec(\gnized  during  life,  and  conseciuently  rctpiires  no  f"urther 
inciitioii  h(>rc. 

Artei'ial  thrombosis  is  the  result  of  a  ftvble  blood -t-urrcnt  and  of 
roughness  of"  tlu>  innci-  coat  of  the  vessel,  or  else  it  forms  In-hind  an 
embolus  partially  or  totally  (u'cluding  the  lumen.  This  statement 
indicates  the  line  which  prevention  should  follow  as  far  as  is  possible. 
After  occlusion  has  taken  place  our  efforts   nnist   be  confint.H.1  to  such 
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measures  as  liivor  the  estaMisliiiiciit  of  cullalcral  circulation.  If  a 
cerebral  or  visceral  vessel  is  thus  aflecte<l,  all  wr  can  do  is  to  euforce 
rest  ami  streun'tlicn  a  weak  heart-heat :  the  necrosis  of  trang:rene  which 
may  follow  the  pluuging  of  an  important  artery  of  an  extremity  may 
render  aiuiuitation  necessary.  An  underlying  diabetes  must  not,  of 
course,   he  overlooked. 

Embolism  of  an  internal  artery  oliers,  perhaps,  even  less  op[)or- 
tunity  for  treatment  than  does  thrombosis,  in  that  the  heart  is  less 
likely  to  need  stimulation.  Pota>sium  iodide  is  often  given,  but  there 
is  no  evidence  that  it  is  of  real  service  unless  syphilitic  arteritis  is  pres- 
ent :  even  then  the  drug  cannot,  in  all  i)robability,  promote  the  absorp- 
tion of  an  embolic  or  thrombotic  })lug  or  restore  life  to  necrotic  tissue, 
though  it  may  do  much  to  prevent  recurrence  of  occlusion.  Preven- 
tion of  the  formation  of  endocarditic  vegetations  is  but  little  within, 
that  of  their  detachment  is  quite  beyond,  our  power  at  present. 
Embolism  of  a  main  branch  of  the  pulmonary  artery  is  immediately 
or  rapidly  fatal :  if  a  medium- sized  Ijranch  is  affected,  the  heart  is 
likely  to  demand  prompt  stimulation,  but  thrombosis  often  works 
backward  toward  the  right  ventricle.  Infarction  of  a  lobular  branch 
is  often  latent  and  requires  no  treatment,  even  if  diagnosed,  unless  it  is 
followed  by  pleuritic  pain.  In  sjilenic  and  renal  embolism  also  pain 
is  the  sole  indication  for  treatment.  End)olism  of  a  laro;e  branch  of  a 
mesenteric  artery  may  occasionally  be  recognized  during  life,  but  we 
can  do  little  or  nothing  for  it  beyond  keeping  the  patient  alive  as  long 
as  possible.  Emboli  from  a  foul  source  are  liable  to  be  followed  by 
suppiu'ation,  and  the  resulting  abscess,  if  accessible,  is  to  be  opened  as 
early  as  may  be.  The  writer  has  seen  such  abscesses,  seated  in  the  skin 
and  derived  from  malignant  endocarditis — which,  in  its  turn,  was  second- 
ary to  dysentery — spread  for  a  time  and  then  heal  perfectly,  though  the 
patient  finally  died.  The  treatment  of  cerebral  embolism  will  be  found 
iu  another  part  of  this  system.^ 

Fat  embolism  of  the  lungs,  generally  the  sequel  of  trauma  with 
laceration  of  fat  tissue,  is  not  amenable  to  direct  treatment. 

Dilatation  of  Arteries — Aneurism. 

Under  this  head  it  is  proposed  to  consider  aortic  dilatation  and 
aneurism  alone,  these  conditions  of  peripheral  vessels  belong  emi- 
nently to  the  surgeon. 

The  indications  for  the  treatment  of  aortic  aneurism  are  simple 
enough.  Obliteration  or  contraction  of  the  sac  is  the  end  desired, 
and  the  chief  medical  means  of  its  accomplishment  is  reduction  in 
the  force  and  frequency  of  the  heart-beat,  with  an  increase,  if  possi- 
ble— but  at  least  no  dimiimtion — in  the  coagulability  of  the  blood. 
'  See  article  on  Apoplexy,  etc.,  in  Vol.  III. 
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The  difficulty  lies  in  meeting  these  indications,  and  is  twofold.  Our 
means  are  so  very  seldom  productive  of"  anything  more  tiian  palliation, 
and  most  of  them  are  so  severe,  that  a  physician  thus  affected  would 
generally  prefer  a  shorter  life — if,  indeed,  that  is  to  be  called  life  which 
consists  in  absolute  disability  for  a  prolonged  period  without  any  rea- 
sonable prospect  of  radical  benefit — to  subjecting  himself  thereto.  Drs. 
Murchison  and  Hilton  Fagge  worked  to  the  last.  But  most  of  our 
patients  are  not  physicians  and,  perhaps  happily  for  them,  cannot  take 
a  physician's  point  of  view.  There  is  no  question,  moreover,  that  life 
can  be  prolonged  and  suffering  alleviated  in  most  cases,  while  here  and 
there  in  medical  literature  reported  cases  of  cure  are  to  be  found.  At 
all  events,  it  is  certainly  our  duty  to  do  all  that  we  can  in  every  case. 

The  leading  principle  of  management,  the  diminution  of  intra-vas- 
cular  pressure,  has  been  recognized  since  the  days  of  Hippocrates,  and 
was  carried  to  its  logical  extreme  by  Valsalva,  though  his  repeated 
bleedings  have  fallen  into  disuse,  because  Ave  believe  that  they  tend  to 
defeat  their  own  object,  in  that  under  them  the  irritability  and  fre- 
quency of  the  heart  are  increased.  Restriction  in  diet  also,  if  carried 
too  far,  lessens  the  coagulability  of  the  blood.  The  purely  medical 
treatment  of  the  present  day,  therefore,  is  mainly  that  of  Tufnell, 
though  the  limitation  of  the  ingesta  is  not  usually  carried  to  tiie  full 
extent  recommended  by  him.  His  dietary  is — 2  ounces  of  bread  ami 
butter  and  2  ounces  of  milk  for  breakfast ;  2  or  3  ounces  of  bread  and 
2  or  3  ounces  of  meat  for  dinner,  with  2  to  4  ounces  of  milk  or  claret ; 
2  ounces  of  bread  and  2  ounces  of  milk  for  supper.  With  this  is  to 
be  combined  the  maximum  degree  of  bodily  and  mental  rest,  sudden 
exertion  or  emotion  being  especially  shunned.  Straining  at  stool  is  to 
be  guarded  against ;  coitus  is  to  be  forbidden.  This  treatment  makes 
such  demands  on  the  self-control  and  fortitude  of  a  patient  that  it  can 
be  very  seldom  carried  out  for  a  sufficiently  long  period  to  yield  its  best 
results,  especially  as  we  cannot  hold  out  much  hope  of  a  real  cure. 
And  it  may  be  added  here  that  the  nature  of  his  trouble  and  the 
rationale  of  the  treatment  should  be  set  forth  to  the  patient  with  a 
fulness  which  must  depend  on  iiis  character  and  his  circumstances  as 
influencing  the  rigidity  of  the  course  to  be  pursued.  In  actual  prac- 
tice a  larger  liberty  is,  and  must  usually  be,  allowe<l  than  is  above  set 
down.  We  must  do  the  best  we  can  with  each  patient,  keeping  con- 
stantly in  view  the  main  principle  of  avoiding  unuiwssary,  and  above 
all,  sudden,  exertion.  This  principle  is  not  invalidated  by  the  very 
rare  cases  in  which  the  subjects  of  aortic  aneurism  have  lc\l  active, 
perhaps  laborious,  lives  for  periods  that  one  would  have  said  to  be 
impossible. 

The  drug-treatment  is  limited  to  opium  or  other  anodynes  for  pain, 
and  sedatives  or  hypnotics  as  adjuvants  or  promotei's  of  rest ;  the  only 
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direct  roinedy  wliicli  can  claim  any  really  triistwortliy  evidence  of  suc- 
cess is  potassium  iodide.  The  ('onstij)ating  tendency  of  opium  and  its 
derivatives  must  he  guarded  against;  but  the  danger  of  aecjuiring  the 
opium  habit  need  not  weigh  heavily  on  our  minds  here  if  pain  can  be 
alleviated  or  wearing  discomfort  markedly  lessened.  If  the  same  end 
can  be  attained  by  chloral,  phenacetin,  or  its  congeners,  etc.,  so  much 
the  better,  lialfour  is  a  very  i)rominent,  though  he  was  not  the  earli- 
est, advocate  of  the  employment  of  potassium  iodide,  the  good  effect  of 
which  seems  to  be  more  clear  than  does  its  mode  of  action.  Balfour 
thinks  that  this  is  "  mainly  by  some  peculiar  action  on  the  fibrous  tis- 
sue, whereby  the  walls  of  the  sac  are  thickened  and  contracted,  while 
if  coagulation  should  take  place  within  the  sac,  it  plays  but  a  very 
secondary  and  unimportant  part  and  dejiends  for  its  occurrence  solely 
on  the  condition  of  the  blood,  and  is  in  no  respect  due  to  the  iodide  of 
potassium."  Bramwell  doubts  the  occurrence  of  this  hypertrophy. 
Both  lay  stress  on  the  influence  of  the  drug  in  reducing  the  blood- 
pressure  and  relieving  the  tension  within  the  sac.  Balfour  does  not 
now  advocate  such  large  doses  as  he  did  at  first.  The  blood-pressure 
is  to  be  lowered  without  increasing  the  frequency  of  the  pulse.  A  case 
coming  under  treatment  is  therefore  to  be  put  to  bed  for  a  few  days 
without  medication  until  the  normal  pulse-rate  of  that  individual  while 
at  rest  can  be  determined.  Ten  grains  of  the  iodide  are  then  to  be 
given  thrice  daily,  and  the  dose  is  to  be  gradually  increased,  provided 
that  the  pulse-rate  does  not  rise:  Balfour  finds  that  15  grains  is  the 
maximum,  10  often  the  better,  dose.  It  should  be  continued  for 
months.  He  believes  that,  even  without  rest,  the  di-ug  can  render 
great  service.  No  other  remedy  is  used  so  much  in  the  treatment 
of  aortic  aneurism  at  the  present  day,  and  it  is  generally  given  in 
larger  doses  than  seems  to  Balfour  desirable  in  the  light  of  his  later 
experience. 

The  application  of  an  ice-bag  over  the  tumor  often  allays  pain,  and 
may  possibly  promote  coagulation.  We  are  cautioned  to  be  very  careful 
in  its  use  if  the  walls  are  thin  or  the  skin  discolored,  lest  rupture  be 
hastened  through  impaired  nutrition  of  the  cutaneous  layer.  Ice  over 
the  heart  itself  tends  to  moderate  its  action,  and  may  thus  be  distinctly 
serviceable.  A  small  venesection  is  said  sometimes  to  relieve  pain 
markedly,  and  should  be  tried  if  milder  means  fail.  The  chloride 
of  barium  may  be  given  in  pills  of  -^  grain  each  three  times  a  day 
after  meals,  with  advantage  in  some  cases.  A  patient  of  the  writer 
with  aortic  disease  has  found  the  greatest  relief  from  attacks  of  severe 
angina  from  the  barium  salt,  which  he  has  taken  uninterruptedly  now 
for  twelve  months.  He  is  a  person  of  unusual  intelligence,  and  says 
that  "  the  pain  is  there,  but  is  kept  in  control."  To  cut  short  an 
anginose  attack  nitro-glyceriu  is  the  best  remedy. 
Vol.  II.— 49 
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Pressure,  the  aim  of  which  is  to  slow  or  obstruct  the  ljlo(xl-current, 
and  thus  bring  about  coagukition  within  and  obliteration  of  the  sac,  in 
its  several  means  of  ap])lication  so  useful  in  aneurism  of  peripheral 
arteries,  can  obviously  render  little,  if  any,  service  in  thoracic  aneur- 
ism. The  writer  recalls  a  case  in  the  Boston  City  Hospital  some  years 
ago  in  which  sheet  lead  was  accurately  moulded  to  the  surface  of  the 
tumor,  the  number  of  sheets  being  gradually  increased.  Some  diminu- 
tion in  the  swelling  took  place,  but  absolute  rest  was  simultaneously 
enforced.  Sand-  and  salt-bags  have  also  been  used.  Abdominal 
aneurism  has  been  successfully  treated  by  compression  with  a  tourni- 
quet under  an  anaesthetic  by  jMurray  of  Newcastle  and  others. 
Woirhage^  has  collected  9  cases  thus  treated,  with  6  good  and  3 
fatal  results.  Unfortunately,  the  most  frequent  seat  of  abdominal 
aneurism  is  just  below  the  diaphragm,  a  point  at  Avhich  pressure 
cannot  be  applied.  Before  putting  on  the  tourniquet  the  bowels 
should  be  freed,  as  far  as  is  possible,  from  both  liquid  and  gaseous 
contents ;  and  Murray  advises  that  complete  arrest  of  the  circulation 
through  the  sac  should  be  aimed  at  for  four  hours.  If  on  removing 
the  tourniquet  no  impression  has  been  produced  on  the  pulsation,  the 
first  attempt  must  be  considered  at  an  end ;  but  if  the  pulsation  is 
somewhat  diminished,  the  instrument  should  be  reapplied  for  another 
hour.  If  the  first  attempt  is  unsuccessful  after  an  interval  of  a  few 
days,  pressure  should  be  maintained  for  six  to  eight  hours  ;  finally, 
even  to  twelve.  The  fatal  results  have  been  due  to  injury  to  the 
abdominal  viscera,  especially  the  intestines — ecchymosis,  rupture,  and 
peritonitis. 

Langenbeck  reported  favorable  results  from  the  h}'j5odermie  injec- 
tion of  ergotin  over,  or  in  the  neighborhood  of,  the  sac :  the  method 
has  fallen,  doubtless  justly,  into  disuse. 

Acupuncture  was  first  practised  by  Sir  E.  Home,  and  of  late  years 
by  Constantin  Paul  ;^  it  is  now  used  in  combination  with  the  galvanic 
current. 

Electrolysis. — The  power  of  the  electric  current  to  coagulate  albu- 
min not  unnaturally  suggested  its  use  in  the  efforts  which  have  beiMi 
made  for  years  to  cure,  or  at  least  ameliorate,  a  malady  so  intractable 
as  aortic  aneurism.  It  is  said  to  have  been  tried  first  by  Phillips  in 
England,  soon  after  by  Petrequin  of  Lyons.  Both  neiHlles  have  bcvn 
introduced  into  the  sac,  or  one  alone.  That  which  is  conntvteil  with 
the  positive  pole  produces  a  much  firmer  olot  than  that  from  the  neg:i- 
tive,  and  is  consequently  to  be  preferred,  while  the  large  copper  elec- 
trode attached  to  the  negative  pole  is  placed  at  a  convenient  spot  on 
the  surface  of  the  body.  The  needle  should  be  insulatinl  in  such  a  way 
that  the  integument  and  the  true  wall  of  the  sac  are  ]>rottH'ttHl  against 

1  Thesis,  Jahn^bericht,  1S76.  '  BuU.  de  t Acad,  di  Med.,  1SS8,  xx.  j..  -J'J-t. 
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the  caustic  cll'cct  <»f"  the  ctinvnt.  The  reconiinendations  a.s  U)  the 
8tren<i;tli  of  current  and  also  tlie  duration  of  its  ))assat!;e  are  vague  or 
vary  within  pretty  wide  limits.  In  Itiit  very  few  of  the  cases  does  a 
galvanonu'ter  sccni  to  have  been  used,  so  that  accuracy  is  not  easy  of 
attainment.  DeWatteville  ^  says  the  intensity  should  not  exceed  20  to 
.']0  millianipferes,  nor  tlie  duration  of  tiic  Hrst  sitting  surpass  half  an 
hour.  Dujardin-l^eaumetz,^  no  longer,  according  to  Potain,  as  warm 
an  advocate  of  the  method  as  he  was,  advised  an  intensity  of  current 
reaching  54  on  the  Gaitfe  galvanometer,  and  ten  minutes  as  the  maxi- 
mum length  of  sitting,  le>^t  the  needle  be  oxidized  and  possibly  broken 
on  withdrawal.  Petit'  has  collected  114  cases  of  thoracic  aneurism 
treated  by  electrolysis,  with  relief  in  68.  He  thinks  that  his  analysis 
shows  a  greater  probability  of  relief  when  the  })rocedure  is  resorted  to 
before  the  development  of  an  external  tumor.  We  will  not  occupy 
space  with  a  table  showing  the  duration  of  the  improvement  attrib- 
uted to  the  treatment.  That  the  results  are  really  not  encouraging 
seems  to  be  pretty  clearly  shown  by  the  fact  that  comparatively  few 
cases  have  been  reported  during  the  past  ten  years,  by  the  tone  of  the 
discussion  at  the  Medical  Society  of  London/  and  by  the  article  of 
Potain.5 

Still,  it  is  fair  to  state  that  there  are  cases  of  which  two  of  Richter's^ 
may  be  taken  as  samples  :  An  engineer  of  a  water  company,  whose  call- 
iuo-  involved  such  severe  muscular  work  as  climbino-  canons,  was  treated 
by  electrolysis  for  a  thoracic  aneurism  in  1884.  Four  and  a  half  years 
later,  though  he  still  followed  his  occupation,  the  original  aneurism  was 
well,  but  a  second  had  developed  somewhat  higher  up.  This  was 
treated  in  the  same  way,  and  the  patient  returned  to  work.  An 
innominate  aneurism  in  another  patient  was  similarly  treated,  and 
also,  it  is  stated,  with  success  ;  but  death  followed  six  and  a  half 
months  later  from  tracheal  pressure,  causing  suffocation.  Richter 
thinks  that  the  fatal  result  Avas  due  to  a  new  aneurism,  not  to  exten- 
sion of  the  old.  It  has  been  remarked  that  aneurism  seems  to  be  com- 
mon in  California. 

In  comparison  with  these  cases  may  be  cited  those  mentioned  by 
Bristowe,''  one  patient  working  for  ten,  another  for  three  years,  with 
no  treatment  but  occasional  rest. 

Ralfe^  claims  for  galvano-puncture  (a)  prolongation  of  life  in 
rapidly  progressive  cases ;  {h)  relief  of  pain,  undue  pulsation,  and 
paroxysmal  cough ;    (e)  the  probability  of  an  almost  painless  death, 

>  Medical  Electricity,  N.  Y.,  1884,  p.  200. 

*  Bull.  gen.  de  Therapeutique,  1880,  p.  1.  ^Progr^  Med.,  1880,  p.  690. 

*  British  Med.  Journal,  1889,  ii.  p.  1336.  ^France  Med.,  June  3,  1890. 
^  Pacific  Med.  and  Surg.  Journal,  May,  1888. 

^  British  Mi'd.  Journal,  1889,  ii.  p.  1336. 

*  British  Med.  Journal,  1888,  ii.  p.  1162. 
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owing  to  slow  oozing  from  the  thickened  sac,  instead  of  sudden  rup- 
ture, which  if  it  occur  internally  must  be  extremely  painful  for  a  short 
time. 

Others  have  found  the  method  to  be  provocative  of  pain. 

Another  method  of  using  electricity  is  that  of  Galeazzi  and  Vizioli 
— the  external  application  of  very  strong  currents,  the  positive  pole  on 
the  aneurism,  the  negative  on  some  indifferent  point.  The  number  of 
cases  thus  treated  is  small,  but  the  method  would  seem  to  be  worthy 
of  further  trial,  especially  as  it  is  apparently  free  from  some  of  the 
strong  objections  which  are  to  be  urged  against  the  more  radical  elec- 
trical procedures. 

The  introduction  of  foreign  bodies  into  the  sac,  as  a  method 
distinct  from  acupuncture,  was  first  practised  by  Moore  in  1864. 
From  a  few  inches  to  seventy-five  yards  of  metallic  wire,  watch- 
spring,  horse-hair,  catgut,  silken  or  sea-tangle  threads,  have  been 
passed  into  aneurisms  since  then.  In  1879,  Corradi,  and  subse- 
cpieutly  a  few  others,  extended  the  method  by  the  addition  of  galvan- 
ism— an  addition  which  does  not  seem  to  have  proved  valuable.  In 
what  fitllows  no  distinction  will  be  drawn  between  those  cases  in  which 
galvanism  was  used  and  those  in  which  it  was  not.  There  is  little  or 
nothing  to  add  to  the  communication  of  Verneuil,*  made  to  the  French 
Academy  of  Medicine  in  1888.  He  collected  3-1  cases  in  which  the 
operation  had  been  done,  subjecting  tliem  to  a  rigid  analysis.  The 
conclusions  of  this  eminent  authority  carry  all  the  more  weight  in  that 
he  is  a  surgeon,  and  consequently  not  prejudiced  against  operative  inter- 
ference. In  18  of  tiie  cases  the  thoracic,  in  4  the  abdominal,  aorta  was 
the  seat  of  the  aneurismal  dilatation ;  in  1  case  the  arch  and  innomi- 
nate, in  1  the  subclavian,  and  in  1  the  femoral  {inr/idnale)  Avas  in- 
volved. In  2  cases  cure  is  reported.  The  more  important  of  these 
is  that  of  Morse ^  of  San  Francisco,  Mho  cut  down  on  a  traumatic 
aneurism  of  the  abdominal  aorta,  and  then  introduced  the  wire,  the 
patient  being  discharged  from  hospital  eight  weeks  later  apparently 
cured.  His  subsequent  history  is  not  known  to  the  writer.  Tiie 
other  case  of  cure  was  a  man  of  twenty-two  with  aneurism  of  the 
brachial  artery,  probably  easily  curable  by  other  means.  In  many 
cases  the  operation  was  directly  fatal.  Verneuil  acutely  obseives 
that  aj)parently  imminent  external  rupture  of  the  sac  is  a  rather 
weak  point  on  which  to  base  a  decision  to  operate.  As  a  matter 
of  fact,  external  rupture  is  a  rare  exception,  and  it  is  well  known 
that  cases  in  which  such  rupture  accinfi  imniinent  often  live  on  for 
weeks  or  montiis,  and  then  die  from  internal  bleeding,  or  even  from 
exhaustion.      He   also    shows    that   in   some    cases,   without    manifest 

'  Hull,  (k  I'Acad.  dc  Mai,  18SS,  p.  IS. 

■'  Pacific  Med.  and  Sury.  Journal,  1887,  sxx.  p.  65. 
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urgency,  resort  was  had  to  operation  before  adequate  trial  was  made 
of  milder  means.  In  shovt,  he  conclndes  that  the  operation  under  dis- 
cussion is  a  faihire  alike  with  reference  to  j)alliation  or  to  cure,  and  that 
its  results  are  far  less  lavoral)lc  than  those  of  other  surgical,  or  even 
medical,  methods  of  treatment.  He  thinks  abdominal  aneurism  less 
ill-suited  to  filipuncture  than  any  other.  These  utterances  of  Verneuil 
were  in  reply  to  Lepinc,  and  have  been  dwelt  upon  here  as  based  on 
the  largest  collection  of  cases  and  the  most  careful  analysis. 

3Tacewen's  Meilwd. — !Macewen '  has  recently  reported  4  cases  which 
lie  has  treated  by  a  new  method.  Under  antiseptic  precautions  a  pin 
tapering  to  a  point  like  a  sewing  needle,  as  fine  as  is  consistent  with 
strength  and  long  enough  to  transfix  the  aneurism  completely,  is 
passed  through  the  sac  until  it  comes  in  contact  with  the  other  side. 
The  pin  is  then  to  be  moved  over  the  surface  of  the  inner  wall,  so 
as  to  irritate  it,  for  ten  minutes ;  next  another  point  is  to  be  similarly 
scratched  without  removing  the  pin,  and  so  on  until  the  larger  part 
of  the  sac-wall  opposite  the  seat  of  puncture  has  been  acted  on  in  a 
methodical  manner.  In  some  cases  puncture  from  various  sides  may 
be  necessary.  The  pin  should  never  remain  more  than  forty-eight 
hours  in  the  aneurism,  and  it  is  questionable  whether  all  the  advan- 
tages may  not  be  won  in  a  few  hours  ;  but  its  retention  for  twenty- 
four  to  thirty-six  hours  seems  to  produce  a  greater  immediate  effect. 
As  a  rule,  distinct  thickening  of  the  aneurismal  walls  follows  at  an 
early  period,  though  it  may  require  weeks.  The  operation  is  not 
painful,  and  should  be  repeated  as  often  as  seems  necessary. 

The  Distal  Ligature. — A  century  ago  Brasdor  suggested  the  distal 
ligature  for  aneurisms  so  seated  that  it  is  impossible  to  tie  between  the 
heart  and  sac.  As  applied  to  thoracic  aneurisms,  the  operation  consists 
in  the  ligation  of  the  great  trunks  arising  from  the  arch,  the  carotid  and 
subclavian,  singly,  consecutively,  or  simultaneously,  while  the  aneurism 
must  be  of  the  ascending  or  transverse  aorta  or  of  the  innominate. 
The  sac  is  still  exposed  to  the  blood-pressure,  though  perhaps  to  a  less 
degree ;  but  thrombosis  may  extend  backward  from  the  ligature  to  the 
sac.  Rosenstein^  and  Scheele^  agree  in  the  opinion  that  this  operation 
has  yielded  better  results  than  any  other  surgical  procedure.  The 
former  has  collected  32  simultaneous  operations  done  since  the  intro- 
duction of  antiseptic  methods.  Of  these  14  lived  one  year  or  more, 
during  which  time  they  were  able  to  work  ;  5  were  greatly  improved  ; 
5  not  benefited  ;  and  8  died  within  a  week.  Similar  but  less  good 
results  have  been  won  by  the  consecutive,  and  even  by  the  single, 
ligature.     Scheele  says  that  sacculated  aneurisms  of  the  innominate 

1  British  Med.  Journal,  Not.  15  and  22,  1890. 
'  Am.  Journ.  Med.  Sciences,  Jan.,  1891. 
'  Therapeutische  Monatshefte,  1888,  ii.  p.  1. 
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are  those  in  uliicli  the  operation  is  likely  t(j  be  of  service.  It  may 
safely  be  stated  as  a  general  law  that  sacculatetl  aneurisms  offer  a 
better  chance  to  treatment  of  any  kind,  but  the  degree  of  sacculation 
can  rarely  be  determined  with  much  accuracy.  For  obvious  reasons 
a  traumatic  origin  renders  one  more  willing  to  interfere  than  an 
origin  in  syphilis  or  atheroma. 

Manipulation  of  the  sac,  as  suggested  by  Sir.  W.  Ferguson  for 
peripheral  aneurisms,  and  also  the  injection  into  the  sac  of  coagulating 
materials,  are  not  methods  which  can  be  recommended  for  aneurismal 
tumors  of  the  aorta. 

If  one  can  condense  the  results  of  the  operative  and  electrical  treat- 
ment of  aortic  aneurism  into  a  few  words,  it  must  be  confessed  that 
they  are  thus  far  discouraging,  and  that  the  methods  do  not  seem  to  be 
growing  in  favor.  It  seems  questionable  whether  the  successes  attribu- 
table to  these  methods  are  proportionally  more  numerous  or  greater 
than  follow  simpler  treatment.  We  must  remember  that  some  cases 
do  remarkably  well  with  little  or  no  treatment,  and  that  spontaneous 
cures  are  not  absolutely  unknown. 

Dissecting-  aneurisms  of  the  aorta  and  its  main  visceral  branches 
are  not  amenable  to  any  treatment  except  the  administration  of  opiates. 

Diseases  of  the  Veins. 
Phlebitis  and  Periphlebitis. — Inflammation  within  or  about  the 
veins — phlebitis  and  periphlebitis — is  not  properly  to  be  discussed 
apart  from  venous  thrombosis,  its  concomitant  or  antecedent.  A 
frequent  cause  of  phlebitis  being  the  extension  of  neighboring  in- 
flammation, the  prompt  and  intelligent  treatment  of  such  inflam- 
mation is  the  best  prophylactic — early  evacuation  and  skilful  sub- 
sequent management  of  abscesses,  removal  of  foreign  bodies,  etc. 
Varicose  veins  are  liable  to  inflammation,  and  certain  individuals, 
perhaps  those  of  a  gouty  tendency,  seem  especially  predispostM.1  thereto. 
Phlebitis  is  a  not  uncommon  sequel  of  the  severe  and  long-continued 
infectious  diseases,  notably  typhoid  fever ;  also  of  parturition.  We 
recognize,  of  course,  that  phlebitis  is  often  an  important  factor  in  the 
healing  of  wounds,  and  a  barrier  against  the  entrance  into  the  circula- 
tion of  toxic  agents  or  principles — a  danger  which  is  to  be  guardcil 
against  by  the  strictest  possible  antiseptic  precautions.  In  the  prophy- 
laxis of  the  other  main  danger  of  phlebitis,  embolism  from  the  iletach- 
meut  of  the  clot  or  a  portion  thereof,  absolute  rest  is  the  all-important 
thing.  Until,  therefore,  the  clot  in  the  afl'ected  part  has  become 
absorbed,  or  so  well  organized  that  there  is  no  risk  of  its  passing  into 
the  blood-current,  rest  is  to  be  maintained  while  dirivt  pressure  on  the 
vein  is  avoided,  and  such  a  position  is  securtnl  as  favors  the  return  of 
venous  blood  through  C(»l]ateral  clKinnels.     The  application  of  moist 


DISEASES   OF  THE    VEINS.  775 

iicat,  the  most  coiiVL'iiifiit  llinii  of  w  liicli  is  tlic  poultice,  (•(.•rtuinly  allays 
local  pain  and  seems  distinctly  to  promote  reparative  processes.  Fric- 
tion near  the  seat  of  inflammation  should  be  avoided,  hut  inav  be  of 
service  below  if  api)lied  in  the  direction  of  the  venous  flow.  Leeches 
and  ice  along  the  course  of  the  affected  veiu  are  said  by  some  to  be  use- 
ful, but  the  writer  has  no  experience  with  them  in  this  condition.  The 
bowels  are  to  be  kept  free.  The  choice  of  diet  aud  the  administration 
of  stimulants  are  to  be  governed  with  reference  to  the  state  and  con- 
stitution of  the  patient,  rather  than  to  the  ])hlel)itis.  Pain  may  be 
suthcient  to  demand  laudanum  locally  or  an  opiate  internally. 

If  the  clot  is  absorbed  or  the  aifected  vessel  is  small,  the  circulation 
is  promptly  re-established.  But  if  an  important  trunk  or  a  consider- 
able number  of  vessels  in  the  same  territory  have  become  impervious, 
subsequent  swelling  and  more  or  less  disability  j^ersist  until  other  chan- 
nels become  ada}ited  to  the  work.  While  this  process  is  going  on  a 
certain  amount  of  rest  is  to  be  preserved,  and  skilful  massage  may  be 
of  great  use.  The  support  afix)rded  by  an  elastic  bandage,  preferably 
of  flannel  and  cut  bias,  permits  greater  use  of  a  limb  and  promotes 
recovery. 

Suppurative  phlebitis  is  a  grave  condition,  and  is  to  be  treated 
locally  as  a  ]>y[iemia,  as  well  as  with  full  diet,  stimulants,  and  tonics. 

Varicose  Veins. — Unduly  dilated  or  varicose  veins  are  most  com- 
mon in  the  legs,  scrotum,  and  rectum  ;  but  may  be  met  with  in  any  por- 
tion of  the  body,  in  the  deeper  tissues  as  well  as  in  and  under  the  skin. 
Here,  again,  individual  predisposition  seems  to  play  an  important  part, 
a  similar  degree  of  blood-stasis  being  followed  in  one  person  by  varix ; 
in  another  not.  There  is  no  doubt,  however,  that  all  causes  which 
tend  to  prevent  free  venous  return  from  a  part  tend  also  to  produce 
varix.  Thus  an  employment  which  involves  standing  for  long  periods, 
and  also  tight  garters,  especially  if  worn  below  the  knee,  are  likely  to 
bring  out  any  weakness  that  may  exist  in  the  walls  of  the  veins  of  the 
leg;  habitual  constipation  and  straining  at  stool  are  productive  of  piles; 
long-standing  portal  congestion  from  whatever  cause  is  followed  by  ful- 
ness of,  and  often  hsemorrhage  from,  the  superior  hsemorrhoidal  veins ; 
other  illustrations  will  suggest  themselves  to  the  reader.  Prophylactic 
measures  in  any  of  these  directions  are  in  order  as  far  as  is  possible.  The 
extremes  of  life  are  more  free  from  the  condition  than  its  middle  period. 
Atony  of  the  surrounding  tissues,  which  thus  fail  to  afford  proper  sup- 
port, may  also  be  added  as  a  cause. 

The  broad  principles  of  treatment  of  the  developing  or  developed 
condition  are  clear  and  simple.  Causes  are  to  be  removed  as  far 
as  may  be,  though  they  may  have  been  so  long  in  operation  that 
even  after  removal  their  effects  persist  and  admit  of  only  palliative 
treatment. 
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Varicosities  of  the  legs  may,  in  their  early  stages,  be  cured,  much 
benefited,  or,  at  all  events,  kept  from  getting  worse,  by  rest  in  combina- 
tion with  other  methods.  If  the  recumbent  position  can  be  maintained 
for  a  few  weeks,  so  much  the  better :  if  it  cannot,  as  large  a  measure 
of  rest  as  possible  is  to  be  secured  at  first.  Walking  is  less  deleterious 
than  standing,  the  muscular  contractions  favoring  the  return  of  blood 
against  gravity.  Upward  friction  and  well-applied  massage  are  valu- 
able adjuvants.  If  exercise  is  taken  or  walking  is  necessary,  elastic 
pressure  should  be  evenly  applied  before  the  horizontal  position  is 
quitted,  and  not  left  oif  until  the  legs  are  again  raised  to  the  level 
of  the  body.  Circumstances  must  determine  whether  the  pressure  is  to 
be  obtained  from  an  elastic  stocking,  from  a  rubber  bandage,  or  from 
a  flannel  bandage  cut  bias.  The  pure-rubber  bandage  is  a  somewhat 
dangerous  thing  to  put  in  the  hands  of  a  patient,  M'ho  is  apt  to  apply 
it  too  tightly  and  thus  obstruct  the  circulation.  When  it  is  used  a 
layer  of  cotton  batting  should  intervene  between  the  bandage  and  the 
skin,  in  order  that  moisture  may  be  absorbed  and  maceration  of  the 
skin  prevented.  The  general  condition  of  the  patient  should  receive 
careful  attention,  the  diet  being  made  more  or  less  generous,  and  stim- 
ulants being  given  or  withheld  according  to  the  requirements  of  the 
particular  case.  The  bowels  are  to  be  regulated,  in  free  Yixers  at  least, 
preferably  by  salines.  In  cases  of  marked  local  varix  a  pad  of  cotton 
or  lint  may  be  firmly  fixed  by  strapping  Avith  adhesive  plaster.  Ruj>- 
ture  of  a  vein,  sometimes  proving  fatal  from  loss  of  blood,  the  patient 
being,  perhaps,  far  from  medical  or  skilled  attention,  requires  local 
pressure  and  elevation  of  the  limb. 

The  cases  in  which  a  cure  is  effected  by  the  foregoing  methods  are 
not  numerous.  Many  people  go  about  without  any  mechanical  support, 
but  with  a  considerable  degree  of  varix,  and  suffer  little  or  not  at  all 
for  a  long  time ;  or  they  may  have  more  or  less  weariness  or  pain, 
generally  dull,  in  the  legs.  The  condition  is,  however,  apt  to  get 
worse  more  rapidly  when  thus  let  alone.  The  palliative  treatment  is 
troublesome  and  must  be  persisted  in  for  years  ;  but  sufferei-s  iKX-ome 
gradually  accustomed  to  this  as  to  many  other  chronic  ailments,  and  do 
not  very  often  demand  an  operation  for  radical  cure.  Tiie  use  of 
caustics  with  the  aim  of  producing  inflammation  and  obliteration  of 
the  dilated  trunk  is  now  obsolete.  Another  and  better  means  of  secur- 
ing the  same  end  is  by  passing  needles  behind  the  vein,  and  then  wind- 
ins:  silk,  rubber,  or  wire  about  them.  Subcutaneous  lisniture  of  the 
vein  is  well  spoken  of,  and  excision  of  a  portion  of  the  vein  has  also 
given  good  results.  For  details  as  to  these  and  other  strictly  surgical 
modes  of  radical  cure  the  reader  is  referred  to  standard  surgical  works. 

The  treatment  of  luTuiorrhoids  is  considered  in  the  article  on  Dis- 
eases of  the  Rectum  and  Anus,  Vol.  II.  of  this  System. 


RAYNAUD'S  DISEASE.  Ill 

Raynaud's  Disease. 

Vascular  spasm  is  suj)posccl  to  be  the  immediate  cause  of  this  affec- 
tion, which  is  therefore  classified  here  under  diseases  of  the  blood-ves- 
sels. The  cause  of  the  spasm  is  in  most  cases  extremely  obscure,  and 
we  are  obliged  to  content  ourselves  with  attributing  it  to  idiosyncrasy. 
Malaria  seems  to  be  influential  in  some  cases.  Syphilis  has  also  been 
thought  to  be  a  cause ;  but  this  disease  would  seem  much  more  likely 
to  produce  impairment  of  the  circulation  through  arteritis  than  tiirough 
spasm.  The  relations  of  Raynaud's  disease  to  hsemoglobinuria  are  of 
greater  therapeutic  interest  than  are  its  relations  to  scleroderma  and 
peripheral  neuritis :  indeed,  gangrene  is  the  only  feature  of  Ray- 
naud's disease  which  can  well  be  brought  into  close  connection  with 
neuritis.  Cold  and  dampness  are  of  etiological  importance  in  some 
cases,  as  is  shown  by  the  fact  that  the  affection  is  more  apt  to  orig- 
inate in  the  winter  and  spring.  But  it  does  not  always  do  so,  and 
Raynaud'  speaks  of  a  Central  American  gentleman  who  came  to 
Paris  for  treatment  without  obtaining  relief.  The  same  observer 
notes  that  attacks  do  not  come  on  while  the  patient  is  in  bed. 

It  is  not  in  our  power  at  present  to  prevent  the  disease,  but  some- 
thing can  be  done  to  ward  off  the  attacks  in  those  known  to  be  pre- 
disposed, by  avoidance  of  chill  and  by  warm  clothing.  Persistent 
galvanism  and  friction  are  also  probably  of  value,  and  Barlow  ^  relates 
a  case  in  which  the  disease  was  kept  in  abeyance  for  two  years  by  this 
means.  Finally,  the  patient  became  weary  of  the  treatment  and  aban- 
doned it ;  severe  gangrene  followed  by  lymphangitis  set  in,  and  it  was 
necessary  to  amputate  the  thigh.  If  attacks  are  repeated  at  short  inter- 
vals, there  is  hope  that  by  remaining  in  bed  the  liability  may  be  over- 
come, at  least  for  a  time.  Unfortunately,  the  disease  seems  to  affect 
by  preference  classes  of  the  community,  feeble  women  and  children  in 
poor  circumstances,  who  are  unable  to  follow  out  prophylactic  meas- 
ures to  the  full.  Between  attacks  patients  should  exercise  in  suitable 
weather  as  much  as  they  can. 

In  the  treatment  of  an  attack  it  is  our  aim  to  try  to  restore  free 
circulation  as  quickly  as  possible,  thus  alleviating  the  pain,  which  may 
be  very  severe,  though  it  is  sometimes  absent,  and  diminishing  the  dan- 
ger of  consecutive  gangrene.  In  mild  cases  it  may  be  sufficient  to 
wrap  the  part  in  cotton  and  place  it  near  the  fire.  If  tenderness  is  not 
too  great,  friction  is  to  be  used,  but  is  not  tolerated  in  the  earlier  stages 
of  severe  cases.  In  such,  warm  applications  and  galvanism  are  the 
best  remedies.  It  is  true  that  Southey  found  an  ice-bag  more  grateful 
than  warmth  in  one  of  his  cases,  but  Raynaud  has  seen  painful  recru- 

^  Selected  Monographs,  New  Sydenham  Society,  1888. 

^  Ibid. ;  also  Illustrated  Medical  Xews,  April  and  May,  1889. 
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descence  after  the  cessation  of  c-(jld  irrigation.  He  also  warns  us  against 
the  use  of  such  a  decided  rubefacient  as  mustard. 

Galvanism  was  first  used  to  the  spine  by  Eaynaud,  with  the  idea  of 
acting  on  the  vaso-niotor  centres,  but  it  is  found  that  direct  application 
to  the  limbs  is  more  efficacious.  Barlow  advises  immersion  of  the 
affected  limb  in  salt  and  water  with  one  pole  of  the  batter}',  while  the 
other  pole  is  moved  about  on  the  skin  above  the  level  of  the  water. 
"  The  current  should  be  rapidly  reversed,  made,  and  broken,  and  the 
patient  should  be  encouraged  to  make  voluntary  flexion  and  extension 
movements  of  the  limb  during  the  time  it  is  being  galvanized."  A 
change  in  hue  from  purple  to  pink  shows  that  restoration  is  taking 
place,  and  galvanism  should  be  kept  up  till  this  change  is  complete : 
friction  can  then  generally  be  borne,  and  the  patient  shoidd  be  urgctl 
to  practise  this  himself.  Another  method  of  apjjlying  galvanism  is 
by  "  painting  "  the  limb  with  the  current,  the  poles  being  placed  quite 
near  each  other.  Lamp,  vapor,  and  Turkish  baths  are  also  recom- 
mended. The  occurrence  of  limited  gangrene  should  not  prevent  a 
continuance  of  electricity  above  the  affected  area. 

Mild  cases  of  gangrene  can  safely  be  left  to  themselves,  bnt  major 
degrees  may  demand  surgical  interference — even  amputation  when  the 
deeper  tissues  are  seriously  involved. 

Internal  medication  has  thus  far  proved  nearly  valueless  in  this 
disease,  if  we  may  except  opiates  for  the  relief  of  pain.  A  sufficiency 
of  good  food  is  important,  and  it  may  be  desirable  to  give  such  rem- 
edies as  tend  to  promote  appetite  and  digestion,  and  also  general  tonics. 
The  apparent  close  connection  with  vascular  spasm  naturally  suggests 
the  use  of  the  nitrites,  which  have  been  repeatedly  pushed  to  the  point 
of  headache  and  flushing  of  the  face  Avithout  producing  the  slightest 
change  in  the  affected  parts. 


DISEASES  OF  THE  BLOOD. 

By  FREDERICK  C.  SHATTUCK,  M.  D. 


Anemia, 

Some  consideration  of  etiology  must  necessarily  precede  the  attempt 
to  describe  the  treatment  of  any  affection — a  statement  which  is  par- 
ticularly true  of  anfemia,  so  common  and  widespread  in  its  several 
forms,  so  often  merely  a  symptom  or  result  of  some  underlying  local 
or  general  cause. 

Our  knowledge  is  not  yet  sufficient  to  enable  us  to  make  a  perfectly 
satisfactory  classification  of  the  causes  of  ansemia.  Perhaps  that  which 
is  usually  employed  for  clinical  purposes  is  as  good  as  any — into  the 
two  great  divisions,  namely,  of  primary  and  secondary  anaemias. 
With  increasing  knowledge  the  primary  class  is  likely  to  grow 
smaller,  but  it  includes  all  those  anaemias  dependent  on  a  cause  or 
causes,  to  us  unknown,  acting  directly  on  the  blood  itself,  on  the 
blood-forming  organs,  or  on  both  at  once.  We  have  no  right,  there- 
fore, to  class  an  ansemia  as  primary  until  we  have  carefully  excluded 
all  causes,  whether  local  or  general  in  character,  to  which  the  condition 
may  reasonably  be  attributed. 

It  is  more  convenient  to  take  up  the  secondary  anaemias  first,  and 
to  set  forth  their  most  frequent  causes,  although  it  is  true  that  in  these 
cases  we  must  sometimes  treat  the  anaemia  symptomatically,  either 
because  the  cause  is  wholly  or  partly  irremovable  or  in  recognition 
of  the  well-known  facts  that  disease  often  works  in  a  circle,  and  that, 
in  biology  at  least,  the  effect  does  not  always  disappear  on  the  removal 
of  the  cause. 

Secondary  Anaemia. — Among  the  chief  causes  of  anaemia  are  tne 
following : 

1.  Hcemorrhage. — Haemorrhage  whether  single  and  profuse,  or  more 
or  less  trifling,  but  persistent.  Obviously,  the  indication  is  to  arrest  the 
blood-loss,  success  in  meeting  which  will  ordinarily  be  followed  by  a 
rapid  restoration,  first,  of  the  plasma,  somewhat  less  promptly  of  the 
red  corpuscles.  Either  class  of  haemorrhage  may,  however,  in  rare 
cases  apparently  produce  such  an  effect  on  the  blood-forming  organs 
themselves  that  they  are  unable  to  make  good  the  loss. 

The  feeble  cardiac  action  on  which  syncope  indirectly  depends  may 
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bring  about  cessation  of  a  profuse  hieuiorrhage,  and  circumstances  must 
then  determine  Avhethcr  it  is  desirable  to  do  more  than  secure  absolute 
rest,  with  such  precautions  against  the  recurrence  of  the  bleeding  as  its 
nature  and  seat  suggest.  It  is  estimated  that  a  person  can  stand  a  sin- 
gle blood-loss  of  at  least  a  third  of  its  total  volume  without  a  directly 
fatal  result,  perhaps  with  a  surprisingly  rapid  recovery.  If  the  patient 
does  not  show  signs  of  rallying  from  the  collapse  following  haemor- 
rhage the  question  naturally  arises  of  artificially  supplying  in  greater 
or  less  measure  the  loss  sustained.  A  simple  and  ready  means  of  stim- 
ulating the  circulation  is  the  application  of  heat  internally  by  a  rectal 
injection  of  a  quart  of  warm  saline  solution,  externally  by  hot  bottles, 
some  form  of  alcohol  being  given  by  the  mouth  if  the  patient  can 
swallow.  Or  a  sterilized  solution  of  common  salt,  0.6  or  0.7  per 
cent.,  can  be  thrown  into  a  vein,  into  the  subcutaneous  tissue,  or 
into  the  peritoneum.  It  has  been  and  is  maintained  by  some  that 
such  a  saline  solution  is  just  as  potent  to  save  life  as  is  the  transfusion 
of  pure  or  defibrinated  blood,  while  it  is  free  from  some  dangers  inci- 
dent to  the  latter  procedure.  Landois  ^  and  others,  however,  hold  that 
the  most  %vhich  a  saline  solution  can  do  is  somewhat  to  delay  death, 
basing  their  conclusions  partly  on  general  principles,  but  chiefly  on  the 
results  of  experiments  on  animals.  Such  cases  as  that  of  Whitwell ' 
of  San  Francisco,  who  apparently  saved  the  life  of  a  typhoid  jiatient 
collapsed  from  intestinal  haemorrhage  by  the  transfusion  of  whole  blood 
after  a  saline  solution  had  been  injected  into  a  vein  without  success,  seem 
to  bear  out  this  view.  But  there  are  other  and  more  numerous  cases 
recorded  in  which  the  saline  solution  seemed  certainly  to  save  life, 
though  it  is  possible  to  assert  in  these  that  recovery  would  have  ensued 
without  its  use.  The  last  word  has  probably  not  been  said  as  yet  on 
this  question. 

Transfusion  of  blood  may  be  made  either  directly  or  indirectly.  In 
the  former  case  it  is  most  easily  done  with  the  aid  of  an  Aveling 
syringe,  which  consists  of  a  rubber  tube  having  a  small  bulb  in  the 
centre,  and  with  metallic  extremities  fitted  with  stopcocks.  A  cauula 
or  hollow  needle  is  to  be  attachetl  to  either  end.  The  arms  of  the 
patient  and  the  giver  of  the  blood  are  placed  side  by  side,  and  at  the 
same  time  that  the  surgeon  opens  the  most  prominent  vein  in  the 
patient's  elbow  an  assistant  opens  one  in  that  of  the  giver.  The  canu- 
las,  previously  filled  with  water,  are  introduced,  the  point  in  tlie  former 
being  directed  toward  the  body,  in  the  latter  toward  the  hantl,  and  con- 
nected by  means  of  the  syringe,  which  is  filled  with  tepid  water  or  a 
weak  salt  solution  to  displace  the  air,  and  the  stopcock  closeil.  The 
cock  on  the  })atient's  side  is  then  openetl,  and  the  contents  of  the  bulb 

•  Eulenburg's  Rml  Enchjcopadia,  vol.  xx.  2d  ed..  Article  "Transfusion." 
'  Pacific  Med.  and  Surg.  Journal,  April,  1SS6. 
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slowly  injec'ted.  The  hull)  is  rclilU'd  by  closing  the  fock  on  the  side 
of  the  patient  and  opening  that  on  the  side  of  the  donor,  and  the  pro- 
cess is  repeated  till  enough  has  been  introduced,  when  the  canulas  are 
removed  and  the  wounds  dressed  as  after  venesection.  The  chief  dan- 
gers to  be  avoided  are  sepsis  and  the  introduction  of  air. 

In  mediate  transfusion  several  methods  have  been  employed  :  in 
one  the  donor  is  bled  directly  into  a  syringe,  the  piston  being  with- 
drawn ;  the  piston  is  then  replaced  and  the  blood  injected  into  the 
patient's  vein.  Rapidity  of  execution  is  essential  to  prevent  coagula- 
tion, and  not  more  than  two  minutes  should  elapse  between  the  receiv- 
ing and  delivery  of  the  blood.  For  intravenous  injections  of  de- 
fibrinated  blood,  or  a  0.5  or  0.6  per  cent,  solution  of  salt,  all  the  appa- 
ratus required  consists  of  a  glass  funnel,  some  rubber  tubing,  and  a 
canula,  the  rapidity  of  the  flow  being  regulated  by  raising  or  loAvering 
the  funnel.  According  to  Mayet,^  if  the  median  basilic  be  selected, 
the  amount  should  be  about  an  ounce  per  minute,  though  not  much 
harm  is  likely  to  arise  if  ten  ounces  be  injected  in  six  minutes ;  and 
this  should  generally  be  the  maximum  quantity  excej)t  in  cases  of 
extreme  urgency,  in  which  the  relative  emptiness  of  the  vessels  is 
the  chief  source  of  danger.  The  same  simple  apparatus  is  also  suf- 
ficient for  the  subcutaneous  injection  of  salt  solution  :  from  500  to 
1000  c.c.  (17  to  33  ounces)  may  be  injected  beneath  the  skin  of  the 
back  or  the  axillary  region,  absorption  being  aided  by  gentle  massage. 
Should  the  skin  become  too  greatly  distended,  a  second  injection  can 
be  made.  This  method  of  rapidly  making  up  a  deficiency  in  the  quan- 
tity of  the  circulating  liquid  is  free  from  danger,  can  be  easily  done 
without  trained  assistance,  and  in  many  cases  in  practice  has  been  suc- 
cessful. 

Ziemssen  has  largely  practised  another  method  which  seems  to 
be  at  least  safe — namely,  the  subcutaneous  injection  of  defibrinated 
human  blood.  His  first  results  were  not  satisfactory,  but  after  an 
interval  of  nearly  ten  years  he  has  lately  resumed  his  Avork  in 
this  line,  and  has  now  so  perfected  his  technique  as  to  avoid  all 
undesirable  effects  and  obtain  marked  benefit.  Strict  antiseptic  pre- 
cautious are  observed  throughout  the  operations  of  drawing  and  in- 
jecting the  blood,  which  is  done  under  the  skin  of  the  thighs.  He 
uses  a  syringe  containing  25  c.c,  (6.7  drachms),  the  contents  of 
which  are  thrown  slowly  into  the  tissue,  while  an  assistant  puts  his 
"  full  strength  "  into  massage  of  the  part,  so  that  the  blood  is  diffused 
widely  and  thus  put  into  a  favorable  condition  for  rapid  absorption. 
From  six  to  fourteen  syringefuls  are  injected  at  a  sitting,  the  patient 
being  under  ansesthesia,  as  the  injection  and  the  massage  are  alike  pain- 
ful. If  no  more  than  50  to  100  c.c.  (1.6  to  3.3  ounces)  is  injected, 
1  Lyon  Mkl,  May  10,  17,  and  24,  1891. 
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the  patient  can  leave  his  bed  the  next  day  ;  if  larger  quantities,  the 
soreness  is  likely  to  keep  him  (piiet  five  or  six  days.  In  cases  of  great 
urgencv  a  salt  solution  should  tii-st  be  injected  into  a  vein,  thus  fur- 
nishing the  heart  bulk  on  -which  to  act  until  the  cctrpuscles  containeel 
in  the  sul)cutaneons  blood  injection  can  reach  the  circulation  and  supjily 
that  which  is  needed  for  permanent  recovery.  An  obvious  objection  to 
this  method  in  urgent  cases  is  the  necessity  for  anaesthesia. 

2.  LoHS  of  the  Albuminous  Constituents  of  the  Blood. — Ansemia 
which  is  dependent  on  loss  of  the  albuminous  constituents  of  the 
blood,  as  in  lactation,  Bright's  disease,  ])rol()nged  or  })rofnse  suppura- 
tion, watery  diarrhoea,  and  the  like,  may  often  be  treated  symj)to- 
matically  with  advantage,  but  we  must  strike  deeper  if  we  hope  to 
accomplish  notable  or  lasting  results. 

3.  Inanition. — A  large  class  of  aneemias  is  attributable  to  inanitiony 
dependent  on  a  single,  or  a  combination  of  many,  causes.  Among 
these  mav  be  mentioned  defective  hygiene  in  one  or  many  elements 
— unfavorable  surroundings;  insufficient  or  inappropriate  food;  and 
lack  of  power,  from  local  or  general  causes,  to  take  or  assimilate  food, 
however  suitable  or  easily  attainable.  In  this  class  arc  included  all  tlu»se 
numerous  cases  of  gastric  disorder  in  its  many  and  varied  forms.  These 
causes  are  rarely  single,  but  are  met  in  every  variety  of  combination ; 
each  class  in  life,  each  occupation  or  trade,  each  sex,  and  the  ditferent 
periods  of  life  involving  more  or  less  ])eculiar  liabilities  to  innutri- 
tion anaemia.  There  would  be  no  difficulty  in  tilling  pages  of  this 
work  with  illustrations  of  these  causes  in  detail,  Mere  it  necessary 
or  desirable  to  do  so.  Of  course  it  is  often  quite  impossible  to  remove 
the  single  or  combined  causes.  Fortunately,  however,  man  is  a  won- 
derfully adaptable  animal,  and  manages  to  accustom  his  organism  to 
very  unnatural,  even  to  deleterious,  influences.  The  breaking  up  of 
some  bad  habit — masturbation,  excess  in  tea,  coifee,  or  tobacco,  insuffi- 
cient slee]i — the  intelligont  treatment  of  impaired  digestive  power,  or 
a  change  of  dwelliug-j)lac(>  may  be  followed  by  recovery  though 
the  mode  of  life  of  the  patient  is  still  far  from  ideal  in  many  other 
respects.  A  word  should  be  said  as  to  the  association  of  atrophy  of 
the  gastric  tubides  with  grave  anaemia.  We  know  that  the  two  are 
sometimes  coincident,  but  it  is  not  clear  that  the  tubular  atrophy  is 
]>rimary.  We  have  been  led  to  believe  in  recent  years  that  the 
imiiortance  of  the  stomach  is  less  paramount  for  digestion  than  was 
formcrlv  thought,  and  that  intestinal  digestion  may  be  sutlieient  to 
maintain  life  for  long  jieriods. 

4.  lo.vainia. — The  toxic  an;emias  fall  intc^  two  subdivisious  :  first, 
those  in  which  the  eontimied  :ili<orptitHi  of  a  minei'al  ])oison  is  the 
causative  agent,  lead,  inereurv,  nrsenie.  and  ]ihosphorns  lu>ing  specially 
referred  to  here.     In  potassium  iodide  we  pt)ssess  a  valuable  means  of 
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freeing  tlie  leatl  stnnd  up  in  the  tissues  in  an  iiHoliiMc  f'oriii.  The 
dose  should  not  exceed  Id  M;r;iiiir.  thriee  daily,  ami  .1.  .1.  Piitiiaiu,  \vln> 
has  given  nuieh  attention  to  phiinbism,  ])artieularly  in  its  uerv(His 
nuuiit'estations,  and  to  its  tn-atnient,  believes  that  the  drug  acts 
better  ^vhen  given  I'or  a  tew  weeks,  omitted  for  a  like  period,  and 
so  on.  There  is  thought  to  be  danger  of  producing  cerebral  symptoms 
if  large  doses  are  given  at  first  and  relatively  considerable  <piantities 
of  lead  are  thus  poured  out  rapidly  into  the  circulation.  AVarm  baths 
and  laxatives  are  held  to  be  promotive  of  the  elimination  of  the  metal. 
Essentially  the  same  means  are  recommended  for  the  expulsi(jn  of  mer- 
cury as  for  lead.  It  is  not  probable  that  we  cau  directly  influence  the 
elimination  of  arsenic  and  phosphorus. 

The  second  sub-class  of  toxic  ana?mias  includes  those  dependent  on 
syphilis,  malaria,  intestinal  parasites,  and  perhaps  myxoedema :  if  the 
view  of  Sir  Andrew  Clark  is  correct,  his  fwcal  annemia  also  belongs 
here,  constipation  favoring  in  some  persons  the  development  of  prin- 
ciples in  the  alimentary  canal  which,  by  being  absorbed  into  the  blood, 
act  deleteriously  on  that  tissue  itself  or  on  the  organs  which  play  the 
chief  parts  in  its  formation.  The  antemia  of  syphilis  and  malaria 
demands  general  tonics  and  change  of  air  in  addition  to  the  specific 
treatment  appropriate  to  each  of  these  diseases.  It  should  be  firmly 
fixed  in  the  mind  that  direct  antisyphilitic  remedies  alone  often  fail, 
bnt  succeed  when  combined  with  measures  skilfully  addressed  to  the 
general  state. 

Griesinger  showed  the  dependence  of  Egyptian  chlorosis  on  the 
anchylostomum,  but  it  is  only  in  recent  times  that  the  attention  of  the 
profession  outside  the  tropics  has  been  strongly  directed  to  intestinal 
parasites — the  tape-worm,  especially  the  Bothriocephcdus  latus,  the 
Ti'icocephalus  dispar,  and,  above  all,  the  Anchi/Iostomum  duodenale — 
as  causative  of  anaemia.  The  outbreak  of  anchylostomiasis  among 
the  workmen  of  the  St.  Gothard  tunnel,  at  first  deemed  a  peculiar 
anaemia,  aroused  great  interest.  Cases  bearing  all  the  marks  of  that 
form  of  anaemia  called  pernicious  have  been  repeatedly  cured  by  the 
expulsion  of  a  tape- worm.  Kynsey^  shows  that  the  beri-beri  of 
Ceylon,  which  is  never  followed  by  paralysis,  is  really  a  secondary 
anaemia  traceable  to  the  anchylostomum.  Erni  ^  in  upward  of  fifty 
autopsies  on  beri-beri  patients  in  Sumatra  has  never  failed  to  find  the 
lesions  of  the  tricocephalus  or  the  anchylostomum,  which,  he  says,  are 
not  found  in  patients  dead  from  other  diseases.  There  is  doubtless  here 
an  important  field  for  further  study,  and  it  is  certainly  desirable  to 
remember  that  intestinal  parasites,  either  by  the  abstraction  of  blood  or 
through  the  absorption  of  some  ptomaines,  the  formation  of  which  is 

*  Report  on  Antrmia,  or  Beri-Beri,  of  Ceylon,  Columbo,  1887. 
■•*  See  p.  53  of  Kynsey's  Monograph. 


784  DISEASES  OF  THE  BLOOD. 

or  may  be  a  concomitant  of  tlicir  life  in  the  body,  may  be  at  the  bottom 
of  an  anremia  which  proves  rebellious  to  ordinary  treatment. 

The  eggs  of  the  parasites  should  be  carefully  searched  for  in  the 
stools  of  such  a  patient.  If  these  are  found,  the  species  of  worm  is 
then  known  as  Avell  as  the  particular  anthelmintic  which  should  be 
administered.  The  examination  of  faeces  is  not,  however,  an  attrac- 
tive field  in  which  assistants  delight  to  wander ;  and  one  should  not, 
therefore,  rely  implicitly  on  a  negative  report  in  obstinate  cases :  a 
series  of  anthelmintics  can  do  no  harm  if  properly  given,  and  may 
complete  the  diagnosis  and  cure  the  patient  at  one  and  the  same 
time. 

The  fsecal  anaemia  of  Clark  reminds  us  of  the  long-standing  use  of 
laxatives  in  anaemia  and  of  the  statement  made,  I  believe,  by  Hamilton 
of  Dublin  long  ago,  that  were  he  compelled  to  choose  between  chaly- 
beates  and  laxatives  in  the  treatment  of  anaemia,  he  would  select  the 
latter.  The  discovery  of  ptomaines  and  Icucomaines  seems  to  give 
justification  for  the  faith  which  was  in  many,  and  has  also  throNvn 
important  light  on  the  function  of  that  large  and  mysterious  organ, 
the  liver,  which  stands  between  that  portion  of  the  body  where  putre- 
factive change  is  normally  going  on  and  the  general  circulation,  and  is 
charged  with  the  duty  of  splitting  up  the  toxic  agents  formed  in  the 
intestines,  absorbed  into  and  passed  along  the  portal  system. 

The  anaemia  which  often  accompanies  or  follows  the  acute  infectious 
diseases,  as  well  as  such  chronic  affections  as  tuberculosis  and  cancer,  is 
probablv  of  mixed  origin  in  most  eases,  inanition,  haemorrhage,  changes 
in  the  plasma,  and  toxaemia  being  factors  in  varying  degrees  in  different 
cases.  Careless  practitioners  sometimes  find  out  when  it  is  too  late  for 
their  own  reputations,  as  well  as  for  the  interests  of  their  patient,  that 
an  anaMuia  which  is  guessed  by  them  to  be  simple  was  really  underlain 
by  tubercle  or  cancer. 

Primary  Anaemia. — We  are  now  come  to  the  consideration  of  those 
anaemias  which  for  the  present  we  must  remain  content  to  class  n>  pri- 
mary (having  first  excluded  all  probable  causes  external  or  internal  to 
the  individual  affected),  and  the  treatment  of  which  nuist  therefore  be 
symptomatic  rather  than  causal.  Yor  clinical  purposes  we  can  dis- 
tinguish three  forms  of  primary  anaemia  :  1st,  simple  anaemia,  2d, 
chlorosis,  3d,  pernicious  anaemia. 

1.  Simple  Amrmin. — Anjemia  is  to  be  jireventeti  by  a  life  of 
"  hygienic  righteousness,"  to  use  the  expression  of  the  late  Dr. 
George  Derby  of  Boston.  Such  a  life  is,  however,  obnoxious  to 
most  of  us,  and  we  prefer  to  take  our  chances,  believing,  as  of\en 
proves  true,  that  there  will  be  time  for  repentence  and  reform  before 
irremediable  damage  is  done.  The  cases  in  whicli  we  have,  perhaps, 
the  best  opportunity  for  preventive    treatment    are  those  of  delicate 
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eliiKlivn,  tlu'  rearing  ut"  wlioin  .-lioiild  be  intelligently  supervised, 
especially  if  they  come  of  families  predisposed  to  anaemia,  phthisis, 
etc.  A  country  life,  with  a  change  to  the  seashore  during  a  portion 
of  the  year,  or  i-ice  versa ;  proper  sleep  and  fo<:»d ;  suitable  cloth- 
ing; bathing  with  water  at  as  low  a  temperature  as  permits  prompt 
and  lasting  reaction  ;  such  an  amount  of  <?xercise,  and  no  more,  as 
trial  shows  to  be  well  tolerated, — these  are  some  of  the  import- 
ant things  to  be  secured.  It  may  be  found  that  the  stimulant  action 
of  cold  water  on  the  skin  can  be  gained  in  the  following,  if  in  no 
simpler  way  :  On  rising  the  skin  is  to  be  rubbed  with  a  dry  and 
roughish  towel — the  hand  of  the  nurse  may  be  used  for  a  child ;  a 
cup  of  hot  nourishment  is  then  to  be  taken  ;  next,  the  person  sits  in 
the  tub  with  a  few  inches  of  warm  water  and  dashes  or  has  another 
dash  a  large  pitcher  or  pail  of  water  at  about  60°  Fahr.  on  the  neck, 
and  is  then  vigorously  rubbed  dry.  This  is  a  plan  recommended  by 
Dr.  Eustace  Smith,  and  has  been  found  by  the  writer  to  act  well. 
The  wisdom  of  the  parent  counts  for  as  much  as  the  skill  of  the  physi- 
cian. In  children  of  both  sexes  masturbation  is  often  overlooked,  it 
being  taken  for  granted  that  a  child  is  too  young  for  such  practices,  or 
it  being  thought  undesirable  to  "  put  ideas  into  its  head."  The 
writer's  experience  inclines  him  to  believe  that  the  profession  would  do 
well  to  call  the  attention  of  parents  to  this  danger  more  frequently 
than  is  done. 

A  deficient  appetite  or  feeble  digestion  must  be  stimulated  or  rein- 
forced in  accordance  with  well-known  principles,  into  which  we  cannot 
enter  here  in  detail.  The  Weir-Mitchell  plan  of  treatment  is  especially 
adapted  to  those  cases  in  which  nervous  exhaustion  is  an  accompani- 
ment of  anoeraia.  Massage  and  electricity  without  seclusion  and  forced 
feeding,  or  various  combinations  of  these  methods,  may  be  sometimes 
employed  with  advantage. 

The  drug  which  general  professional  experience  has  shown  to 
be  of  perhaps  most  service  in  simple  anaemia  is  iron.  Some  ex- 
perimenters tell  us  that  the  amount  of  iron  which  is  absorbed  into 
the  blood  is  infinitesimal.  Hamburger,'  for  instance,  recovered  from 
the  faeces  of  dogs  nearly  all  the  iron  administered  to  them  by  the 
mouth.  That  this  result  is  not  to  be  explained  by  the  excretion 
into  the  intestine  of  the  iron  after  absoi^^tion  into  and  circulation 
with  the  blood  seems  to  be  shown  by  the  experiments  of  Jacobi,^  who 
injected  iron  into  the  blood-ves«els  of  dogs  and  rabbits.  He  found 
that  about  10  per  cent,  is  excreted  by  the  bowels,  liver,  and  kidneys 
together ;  about  50  per  cent,  is  deposited  in  the  liver ;  the  rest  in  the 
spleen,  kidneys,  intestinal  walls,  and  other  organs :  it  is  all  removed 

^  Zeitschrift  fur  Phys.  Chemie.  79  and  SO. 
^  Arch,  fur  Experimentdle  Path.,  xxviii.,  1891. 
Vol.  II.— 50 
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from  the  blood  within  two  or  three  hours  after  achnini-tration.  Tlie 
foregoing  investigations  were  made  since  the  publication  of  the  seventh 
edition  of  Wood's  Thei^apeutics,^  in  which  a  foot-uote  states  "  The  sub- 
ject of  the  absorption  of  iron  urgently  needs  reinvestigation."  The 
note  miolit  stand  unchanged  to-dav.  Exactlv  hcjw  iron  acts  we  do  not 
know,  but  we  do  know  that  it  is  an  important  constituent  of  haemoglobin, 
and  we  have  the  strongest  clinical  evidences  of  its  usefulness  in 
anaemia,  especially  in  those  cases  in  which  the  hiemoglobiu  is  relatively 
more  diminished  than  the  number  of  red  corijuscles — chlorosis. 

There  is  no  one  preparation  of  iron  which  meets  all  cases  equally 
well,  and  it  is  fortunate  that  we  have  a  large  number  of  pharmaceutical 
compounds  and  natural  mineral  waters  from  which  to  select.  The 
latter  mav  be  dismissed  with  the  statement  that  the  frreat  advantajre  of 
drinking  them  at  their  sources  lies  in  the  more  easy  enforcement  of 
general  hygiene :  the  intrinsic  merit  which  they  possess  is  the  dilution 
of  the  metal,  and  its  consequent  greater  acceptability  to  some  stomachs. 
A  coated  tongue  with  feeble  digestion  and  constipation  are  held,  and 
generally  justly,  to  be  contraindications  to  the  use  of  iron,  the  way  for 
which  must  then  be  prepared  by  the  vegetable  bitters,  mineral  acids, 
pepsin,  and  laxatives.  Orexin  hydrochlorate  has  been  recently  recom- 
mended by  Penzoldt^  as  a  stimulant  to  the  appetite  and  digestion  in 
early  cases  of  phthisis,  chlorosis,  and  ansemic  conditions.  It  is  to  be 
given  in  doses  of  from  5  to  10  grains,  either  in  dilute  aqueous  solution 
or  in  pills.  Miiller  ^  has  not  found  it  useful,  but  Gordon  *  speaks  highly 
of  its  effects  in  scrofulous  children.  Most  ferruginous  preparations  are 
more  or  less  constipating,  and  it  is  therefore  often  desirable  to  combine 
the  iron  with  a  laxative — aloes,  for  instance^ — or  to  give  the  latter 
separately.  There  seems  to  be  some  d(iubt  whether  the  proto-  or  the 
per-  salts  are  the  more  readily  absorbed,  but  it  is  not  likely  that  solu- 
bility of  a  salt  in  water  offers  any  advantage,  the  acid  gastric  juice 
preci])itating  most  of  the  metal.  It  is  stated  that  large  doses  of  iron 
are  less  constipating  than  small  ones,  in  that  the  former  stimulate 
peristalsis.  It  does  not  seem  worth  while  to  enumerate  or  discuss  the 
merits  of  the  different  preparations  :  each  practitioner  has  his  favorite 
or  favorites.  Perhaps  the  tincture  of  the  chloride  is  more  used  than 
any  other  liquid  form  of  iron  ;  the  sidphate,  carl>onate,  and  citrate 
than  any  other  solid  prc])arations.  It  is  better  to  give  too  much  than 
too  little,  especially  if  the  large  doses  are  less  constipating. 

The  hypodermic  injection  of  soluble  iron  preparations,  of  which  the 
lactate,  the  salicylate,  the  albuminate,  and  the  double  citrate  of  iron 
and  ammonia  are  the  least  irritating,  has  been  ]iractistHl  by  some.  The 
only  ex|)ciMenci'  the  writer  has  with  this  nictluxl   i>  in  one  case  o(  )>er- 

>  P.  474.  5  Tlumpfutische  Monatshefte,  1890. 

^  Ibid.,  later  No.  *  Lancet,  ISiU.  ii.  )>.  OS. 
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iiicioiis  aiuoniia  with  <^veiit  gastric  irritability.  It  is  true  tliat  iron  does 
not  usually  prove  useful  in  these  eases,  but  other  remedies  tailed,  and 
dialyzed  iron  was  injeeted.  No  abscesses  were  formed,  but  at  the 
autopsy  so  nuich  iron  was  found  in  indurated  lumps  at  tlie  site  of  the 
injections  that  it  would  seem  that  little  if  any  could  have  been 
absorbed. 

Arsenic  is  a  remedy  of  great  power,  and  can  be  given  alone  or  in 
combination  with  iron.  Manganese  is  believed  by  some  to  be  useful. 
The  phosphate  of  lime,  usually  given  now-a-days  in  the  form  of  the 
compound  syrup  of  the  hypophosphites  of  lime,  sodium,  and  potas- 
sium, with  or  without  the  addition  of  iron,  quinine,  and  strychnine,  is 
much  given,  and  is  probably  especially  useful  in  the  anaemias  of  the 
period  of  active  growth,  of  lactation,  and  the  like.  Cod-liver  oil,  if 
well  borne  by  the  stomach,  is  very  useful  in  scrofulous  and  some  other 
anfemias ;  and  the  favorite  form  of  iron  in  these  cases  is  the  iodide. 
A  mixture  of  the  syrup  of  the  iodide  of  iron  and  cod-liver  oil  is  an 
inelegant  mess,  but  commends  itself  to  many  dispensary  patients. 

Anseraia  being  associated  with  deficient  oxidation,  due  partly,  no 
doubt,  to  diminution  in  the  number  of  red  corpuscles,  as  well  as  in  the 
hsemoglobiu,  it  is  natural  that  one  should  think  of  the  possibilitv  of 
artificially  supplying  oxygen  by  means  of  inhalation  or  by  the  drink- 
ino;  of  distilled  water  saturated  with  the  gas.  With  remrd  to  the  use- 
fulness  of  oxygen  inhalations  there  has  been  and  is  much  dispute 
among  physiologists  and  clinicians  alike.  One  party  denies  the  possi- 
bility of  adding  to  the  oxygen  of  the  blood  by  any  such  means,  which, 
at  the  most,  is  nothing  more  than  pulmonary  gymnastics  :  among  these 
may  be  mentioned  Ewald  ^  and  G.  L.  Peabody.^  A  second  party 
maintains  the  exact  opposite,  its  members  differing  only  in  the  degree 
of  value  Avhich  they  attach  to  the  inhalations  :  this  side  is  well  presented 
by  Ephraim.^  Aune*  is  satisfied  that  he  has  observed  increase  both  in 
the  number  of  red  corpuscles  and  in  haemoglobin  in  healthy  persons. 
Hayem  *  is  convinced  that  oxygen  inhalations  improve  the  appetite, 
digestion,  and  general  condition  of  chlorotics,  increasing  the  number 
of  red  cells,  but  not  the  haemoglobin,  and  rendering  it  possible  in  many 
cases  to  give  and  derive  benefit  from  iron,  which  without  the  oxygen 
may  not  be  tolerated.  The  effect  of  the  inhalations  alone  he  finds  tem- 
porary, patients  falling  back  when  they  are  discontinued.  The  value 
of  oxygen,  therefore,  in  his  opinion,  is  as  an  adjuvant  to  other  treat- 
ment :  Doreau  ^  shares  his  view.     Albrecht,^  as  a  result  of  his  experi- 

^  Handbuch  der  Allg.  und  Spec.  Arzneiverordnungdehre,  Berlin,  1887. 

^  Med.  News,  May  25,  1889. 

»  "  Ueber  Sauerstoff—Therapie,"  Berliner  Klinih,  Feb.,  1890. 

*  These  de  Paris,  1880.  ^  Gazette  de  Paris,  1881,  p.  21. 
«  These  de  Paris,  1881  ;  Virchow.  Hirscli,  Jahresbericht,  1881. 

*  Jahrbiich  fib-  KinderheilJiUnde,  X.  F.  Bd.  18, 
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ence  with  fifty  convalescent  but  anteinic  children,  believes  that  oxygen 
increases  both  corpuscnlar  richness  and  hsemoglobin,  improving  at  tiie 
same  time  appetite  and  digestion  :  he  says  nothing  to  indicate  that 
these  good  effects  were  only  temporary.  Jaccond^  and  Dujardin- 
Beaumetz^  are  also  among  the  adlierents  of  the  use  of  oxygen  in 
anaemia.  A  third  party  preserves  a  cautious  neutrality,  not  denying 
the  possibility  of  usefulness,  but  holding  it  to  be  douVjtful  or  very 
slight.  Among  its  members  may  be  named  Xothnagel  and  Rossbach,' 
and  Oertel.* 

Perhaps  this  oxygen  controversy  affords  as  fair  an  illustration  as 
any  of  the  difficulties  which  are  often  met  in  approaching  a  therapeu- 
tic question  from  the  physiological  and  experimental  side.  Experi- 
mental evidence  must  be  very  strong  to  warrant  us  in  absolutely 
throwing  over  clinical  evidence :  there  is  plenty  of  room  for  error  in 
both.  Practically,  however,  the  number  of  cases  of  simple  anaemia 
and  chlorosis  in  which  it  is  clearly  our  duty  to  resort  to  oxygen  are 
few,  inasmuch  as  we  can  generally  gain  our  ends  sufficiently  well 
without  its  aid.  Until  the  price  of  the  gas  is  less  than  at  present,  its 
costliness  alone  must  debar  its  use  in  many  cases.  The  gas  would 
seem  indicated  in  cases  of  anaemia  and  chlorosis  which  prove  rebel- 
lious to  the  more  common  methods,  and  in  which  for  any  reason  it 
is  impossible  to  secure  an  abundance  of  pure  country  or  sea  air.  It 
is  probably  not  a  matter  of  much  consequence  whether  the  pure  gas 
or  that  mixed  with  nitrous  oxide  is  used  :  a  smaller  quantity  than 
ten  gallons  three  times  a  day  is  not  likely  to  render  much  service. 
Oxygen   has  also  been  administered  by  enema. 

Transfusion  and  its  substitutes,  which  were  s]>oken  of  undrr  the 
head  of  acute  anremia  from  hnemorrhago,  are  seldom  demanded  in 
simple  anaemia  and  chlorosis,  though  they  have  been  practised. 
Ziemssen's  method  is  the  best^— or  least  undesirable — of  these,  and 
he  reports  that  in  a  girl  of  eight  years  the  hfemoglobin  nearly 
doubled  within  twenty-four  hours  after  the  subcutaneous  injection 
of  50  c.c.  (1.6  ounces).  Blood-drinking  in  slaughter-houses  has 
now  gone  out  of  fashion.  Pastilles  of  haemoglobin  do  not  seem 
to  have  won  general  favor. 

Boerhaave  and  Hoffman  luhl  that  chlorosis  is  really  a  ctuidition  of 
plethora,  and  Enunerich  was  thus  led,  in  a  thesis  published  in  1731,  to 
advocate  repeated  small  venesections  for  its  cure.  This  treatment  has 
been  revived  by  Scholz'  of  Bremen,  who  holds  that  the  high  arterial 

'  La  Sniminr  »!<•</.,  Aii^.  ?>,  1888. 

'■*  Lrronx  dc  CUnUjuf  Tlur.,  iii.  p.  406. 

^  Iliiiidbuch  der  Arziieimittillrhrt',  IWrlin,  5  Autlatro. 

*  Hdiidhiich  di'r  Rc.^pimt.  Thtntpic,  Leipzip,  1S8'2. 

*  Die  Behandlung  dcr  Bleichsucht  mit  Schwitzbiidcrn  und  Adcrlii^fgcn,  Leipzig,  1S90. 
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tension  long  recognized  as  present  in  many  eases  of  anaemia  and  eidu- 
rosis  is  primary,  the  changes  in  tiie  cells  and  haemoglobin  secondary. 
In  his  earlier  experience  he  condxited  the  high  tension  by  hot  baths 
with  gentle  friction,  and  met  with  snch  snccess  that  he  has  persevered 
in  this  line  of  treatment.  Of  late  years  he  has  gone  a  step  farther, 
siipjdemcnting  the  hot  baths  by  venesection,  and  is  satisfied  with  his 
resnlts.  Faye*  reports  two  cases,  one  his  wife,  in  which  repeated  small 
bleedings  were  successfnl.  Wilhelmi^  reports  thirty  cases  of  severe 
anaemia — some  of  which  had  failed  to  improve  nnder  iron  and  other 
drngs — snccessfnlly  treated  in  this  manner. 

Enemata  of  fresh  or  dried  defibrinateil  blood,  the  use  of  which  was 
advocated  by  A.  H.  Smith,^  are  probably  no  more  useful  than  nutrient 
enemata  of  other  and  more  accessible  ingredients ;  but  there  can  be  no 
question  that  the  rectum  may  be  forced  into  service  with  advantage  in 
severe  cases,  particularly  those  in  which  gastric  digestion  is  greatly 
enfeebled. 

Chlorosis. — With  regard  to  the  treatment  of  chlorosis  there  is  not 
much  to  add  to  what  has  been  already  said.     Chlorosis,  in  its  pure/ 
form,  is  practically  peculiar  to  young  females,  and  is  furthermore  dis-  j 
tinguished  from  simple  anaemia  in  that  the  number  of  the  red  corpus-( 
cles  remains  about  normal,  while  the  haemoglobin   is  greatly  dimin-l 
ished,  the  blood  of  anaemia  showing  decrease  in  both  directions.     If    J 
both  are  diminished,  but  the  haemoglobin  in  excess,  the  two  conditions  ' 
are  said  to  be  combined  ;  and  combined  they  not  infrequently  are.    It 
is  in  chlorosis  that  iron  scores  its  most  brilliant  successes,  and  it  is 
gratifying  to  follow  with  the   haemometer  the  rapid  increase  in  the 
haemoglobin  under  the  use  of  the  drug,  which    should  be  given    in 
large  doses  and  continued  for  two  months    or   more   in   combination 
with  the   best  attainable  hygienic  measures.     If  Virchow's  view  as 
to  the  etiology  of  chlorosis  were  true,  it  is  difficult  to   understand 
how  the  condition  can  be  so  transitory  and  curable  as  it  generally 
proves.     The  arterial  system  can  scarcely  become  deficient  and  again 
sufficient  within  relatively  brief  periods  of  time. 

From  what  has  been  said  above,  the  practical  use  of  haemoglobin 
estimations,  as  suggesting  how  far  iron  is  indicated  in  any  particular 
case,  is  obvious.  Amenorrhcea  is  vastly  more  likely  to  be  a  result  of 
anaemia  and  chlorosis  than  to  stand  in  any  causative  relation  thereto. 
As  the  blood  and  general  nutrition  improve,  the  menses  reappear,  and 
gradually  regain  their  normal  amount  and  character. 

Pernicious  Ancemia. — As  the  name  indicates,  pernicious  cases  do 
not  hold  out  hopes  of  brilliant  therapeutic  success.  And  yet  some 
cases  which  seem  to  be  primary  do  recover :  the  prognosis  is  there- 

'  Norsk.  Mag.  for  Laegevidenskaben,  1887,  p.  821. 

'  Berlin,  kliix.  'Wochen.,  1891,  No.  9.  '  N.  Y.  Med.  Record,  Julv  18,  1878. 
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fore,  though  grave  enough,  less  so  than  it  was  in  the  early  days  of 
our  knowledge  of  this  disease.  Other  cases  improve  ver\-  marke<lly 
for  a  time,  perhaps  ajjparently  recover,  but  relapse  and  ultimately 
succumb.  Some  of  the  reported  recoveri&s  are  surely  illusor\',  and, 
if  they  had  been  longer  followed  up,  would  not  have  been  classed 
as  such. 

In  pernicious  anemia  the  percentage  of  decrease  in  the  number 
of  red  corpuscles  is  ordinarily  greater  than  that  of  the  hsemoglobin, 
though  the  latter  may  fall  as  low  as  20  per  cent.  The  studies  of 
Hunter  and  others  afford  ground  for  the  belief  that,  certainly  in 
some  cases,  the  root  of  the  trouble  lies  in  increased  blood-destruction 
rather  than  in  deficient  formation  :  indeed,  it  would  seem  that  blood- 
formation  may  be  unusually  active,  even  in  strongly-marked  c-ases. 

The  cause  of  the  affection  being  either  unknown  or  beyond  our 
reach,  treatment  must  be  practically  symptomatic,  with  the  general 
aim  of  restoring  a  true  balance  between  hsemogenesis  and  haemolysis, 
as  far  as  possible.  Hospital  treatment  is  desirable  for  those  of  small 
or  very  moderate  means,  as  in  no  other  way  can  they  obtain  the  minute 
attention  to  nutrition  and  the  amount  of  attendance  which  they  require. 
In  a  few  cases  change  of  air  has  proved  beneficial,  but  ordinarily,  if 
fair  hygienic  surroundings  are  obtainable  at  home,  that  is  the  Ijest 
place.  The  stimulus  to  nutrition  afforded  by  fresh  air  and  sunshine 
is  of  great  value.  Keep  the  windows  open  and  the  shades  up,  there- 
fore, as  much  as  possible,  remembering  only  that  the  circulation  is  apt 
to  be  feeble  and  to  require  the  aid  of  hot  bottles  and  plenty  of  blankets. 
Absolute  rest  is  also  of  great  importance,  and  the  maximum  amount  of 
food  should  be  given  by  the  stomach  and  bowel.  If  notable  diarrhoea 
or  gastric  irritability  are  features  of  the  case,  the  problem  of  feeding  is 
more  difficult  and  the  outlook  more  grave.  Hunter^  has  seen  gain 
appear  first  after  the  adoption  of  an  exclusively  farinaceous  diet,  and 
thinks  that  this  may  prove  a  valuable  hint.  A  nitrogenous  diet, 
according  to  him,  causes  in  health  much  greater  blood-ilestructiou 
than  a  farinaceous  one,  probably  from  more  readily  leading  to  putre- 
factive changes  in  the  intestine,  which  changes  he  thinks  are  perhaps 
the  causative  agent  in  the  production  of  the  increased  bkxKl-tlostruo- 
tion  characteristic  of  pernicious  antemia.  The  writer  has  for  some 
years  fed  his  cases  of  this  kind  with  beef-juice,  eggs,  and  milk  to  the 
limit  of  toleration  of  both  stomach  and  rectum  :  he  has  seen  no  perma- 
nent recovery,  though  repeatedly  very  great  temporary  improvement. 

Iron  is  less  valuable  than  arsenic  in  this  disease,  though  the  combi- 
nation of  the  two  sometimes  works  better  than  the  latter  alttne. 
Arsenic  should  be  given  at  first  in  small  doses,  gradually  increased 
toward  the  limit  »>f  toleration,  and  kept  up  for  a  long  time  after  mnva- 
'  BritUh  Med.  Journal,  Julv  o  and  12.  1S90. 
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Icscciicc  scoins  to  he  ostaldi-ln'il.  In  the  case  of  a  boy  for  a  lonj^ 
time  under  the  writci's  care  in  the  Massachusetts  General  Hospital 
last  winter,  a  few  drops  of  Fowler's  solution  after  meals  were  so(»n 
followed  bv  ilistinet  <>;eneral  loss  and  fresh  iKeniorrhajTes  :  tiiis  occurred 
twice,  and  sug;g;ested  the  possibility  that  chronic  arsenical  poisoning 
uiin'ht  be  tlie  cause  of  his  an:eniia.  But  the  urine  contained  no  arsenic 
after  that  which  was  given  him  medicinally  was  eliminated.  The  oidy 
thing  which  seemed  really  to  benefit  this  l)oy  was  the  inhalation  of 
oxygen,  ten  gallons  thrice  daily.  The  writer  has  in  another  case  seen 
tlie  number  of  red  cor[)uscles  and  the  luemoglobin  rise  nearly  to  the 
normal  from  a  very  low  point,  with  corresponding  gain  in  the  general 
condition  under  oxygen,  for  some  time  previous  to  the  use  of  which  the 
patient  was  steadily  losing  ground  in  spite  of  what  seemed  the  best 
treatment.  Later,  relapse  set  in,  and  oxygen  then  failed  to  stay  the 
downward  trend. 

The  hope  of  benefit  from  transfusion  and  its  substitutes  must  be 
extremely  small.  Arterial  transfusion  is  said  to  have  been  successful 
in  the  experience  of  Quincke  in  one  case. 

Leucocyth^mia, 

The  treatment  of  this  disease  is  less  hopeful  than  that  of  pernicious 
ansemia,  certainly  Avhen  it  is  sufficiently  advanced  to  warrant  a  positive 
diagnosis.  The  etiology  is  very  far  from  clear.  Eichhorst  ^  gives  a  list 
of  widely-differing  ailments  which  have  been  followed  by  leucocythsemia, 
and  it  is  maintained  by  some  that  affections  leading  to  chronic  hyper- 
plasia of  the  spleen  and  lymph-glands,  as  well  as  changes  in  the  bone- 
marrow,  ai-e  predisposing  causes.  If  this  be  so,  the  prompt  and  thor- 
ough treatment  of  these  conditions  has  prophylactic  value.  Osier  ^  is 
inclined  to  think  that  chronic  splenic  tumor  is  more  likely  to  be  fol- 
lowed by  anfemia  than  by  great  increase  in  the  number  of  the  white 
corpuscles.  At  all  events,  we  are  not  acting  against  the  interest  of  a 
patient  with  a  malarial  spleen  if  we  do  our  best  to  cure  him  with  qui- 
nine, arsenic,  or  other  antiperiodics. 

Mosler  and  some  others  report  recovery  under  quinine,  arsenic,  iron, 
and  other  tonics  in  what  they  take  to  be  the  early  stage  of  the  disease 
— moderate  splenic  enlargement  and  increase  in  the  leucocytes,  with 
little  or  no  involvement  of  the  lymph-glands.  Cold  douches,  faradi- 
zation, galvanism,  and  inunction  of  biniodide  of  mercury  ointment  over 
the  enlarged  spleen  have  all  been  used  in  the  hope  of  reducing  its  size, 
and  thus  combating:  the  disease :  it  is  more  clear  that  the  first  result 
may  be  obtained  than  the  second.  The  spleen  has  been  excised  a  num- 
ber of  times,  ofltener  than  is  likely  to  be  done  in  the  future  if  statistics 

^  Handbuch  der  Speciellen  Path,  und  Therapie. 
■■*  Pepper's  System  of  Medicine,  vol.  iii. 
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have  any  value.  Injections  of  ergotin,  iodine,  Fowler's  solution,  etc. 
into  the  spleen  and  glands  do  not  kill  patients,  but  are  not  apparently 
useful. 

Arsenic,  phosphorus,  iron,  quinine,  and  general  tonic  and  sympto- 
matic remedies  are  those  which,  administered  internally,  seem  to  have 
vielded  the  best  results.  It  must  be  remembered  that  oscillations  in 
the  number  of  the  white  cells  and  in  the  size  of  the  tumors  occur  quite 
independently  of  treatment  in  some  cases.  Caution  is  to  be  exercised 
in  the  use  of  laxatives,  in  view  of  the  troublesome  diarrhoea  which  is 
sometimes  a  prominent  symptom.  Marked  gain  in  all  respects  has 
promptlv  set  in  after  oxygen  inhalations.  DaCosta '  has  given  a  hun- 
dred gallons  daily. 

Even  in  a  work  of  the  size  of  this  it  seems  hardly  worth  while, 
merelv  for  the  sake  of  completeness,  to  enumerate  all  the  unsuccessful 
therapeutic  efforts  which  can  be  found  in  literature. 

PSEUDO-LEUCOCYTH^MIA. 

The  etiology  of  Hodgkin's  disease  is  too  obscure  to  give  us  any 
prophylactic  hints,  unless  the  first  glandular  swelling  may  originate  in 
some  long-standing  irritation  in  the  neighborhood.  We  know  that  in 
some  cases  the  lymphadenomatous  groA\i;h  is  pretty  strictly  limited  to 
one,  and  perhajis  an  accessible,  group  of  glands.  Here  it  is  probably 
our  dutv  to  call  in  the  aid  of  the  surgeon  after  a  fair  trial  of  meilical 
treatment.  But  surgery  is  powerless  if  the  disease  has  become  general- 
ized, except  to  relieve  impending  suffocation  from  pressure  on  the  up|>er 
trachea.  Local  treatment  of  the  glandular  tumors,  whether  by  inunc- 
tion, injection,  electricity,  or  other  means,  seems  to  be  devoid  of  real 
value. 

We  are  therefore  limited  in  most  cases  to  a  symptomatic  and  general 
tonic  treatment.  At  the  head  of  the  list  of  internal  remetlies  arsenic 
should  probably  be  placed.  As  in  leucocythjemia,  it  should  be  begun 
in  small  doses,  which  are  to  be  increased  np  to  the  limit  of  toleration, 
and  there  maintained  for  weeks  or  months.  Phosphorus  is  said  to 
have  proved  useful  :  there  is  no  objection  to  trying  the  iwiides  and 
cod-liver  oil.  Spontaneous  changes,  similar  to  those  observed  in 
leucocythaemia,  also  occur  here. 

Melan^mia. 
This  condition  occurs  only  in  connection  with  chronic  malarial  poi- 
soning,   extensive    melano-sarcoma,    and,    rarely,    Addison's    disease. 
The  former  demands  energetic  appropriate  treatment ;  the  two  latter 
are  beyond  the  reach  of  remcilies. 

*  Am.  Journ.  Med.  Sciences,  1889. 
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H^MOGLOBINuEMIA. 

Whenever  destructive  action  is  cxertecl  on  the  red  blood-corpuscles, 
more  or  less  of  their  lueinoglohin  is  set  free,  and  mild  degrees  of 
hfemoglobinsemia  thus  probably  accompany  many  cases  of  the  different 
forms  of  primary  and  secondary  aniemia.  But  in  these  cases  the 
amount  of  free  haemoglobin  is  so  small,  or  it  undergoes  such  changes, 
perhaps  into  bilirubin  or  other  substances,  that  it  neither  appreciably 
colors  the  blood-serum  nor  escapes  from  the  organism  through  the 
kidneys,  giving  rise  to  haemoglobinuria.  These  mild  degrees  do  not 
concern  us  here,  and  it  is  proposed  to  consider  under  this  head  only 
those  cases  in  which  the  existence  of  haemoglobinuria  reveals  the 
cythaemolysis. 

There  is  one  great  class  of  cases  in  which  the  blood-destruction 
is  wrought  within  the  blood-vessels  themselves — in  which  the  haemo- 
globinuria  is  clearly  of  systemic  origin  and  a  purely  secondary  mani- 
festation. This  class  includes  those  cases  which  are  traceable  to  the 
absorption  into  the  blood  of  such  chemical  substances  as  sulphuric, 
muriatic,  carbolic,  and  pyrogallic  acids,  chlorate  of  potassium,  naph- 
thol,  nitro-benzol,  arseniuretted  hydrogen,  and  the  like.  The  symptom 
also  occurs  in  rare  cases  of  the  acute  infectious  diseases,  as  diphtheria, 
scarlet  fever,  and  typhoid  fever.  It  has  been  noted  in  connection  with 
severe  burns  of  the  skin  and  sunstroke.  Transfusion  of  the  blood  of 
another  species  of  animal  produces  it.  It  is  said  to  have  been  seen 
in  the  course  of  diseases  characterized  by  haemorrhage — scurvy  and 
purpura  for  instance — though  haematuria  is  here  the  rule.  Finally,  it 
is  a  prominent  symptom  in  that  peculiar  and  rapidly  fatal  infectious 
process  in  newborn  children,  marked  furthermore  by  cyanosis  and 
icterus,  to  which  AVinckel's  name  has  been  attached,  though  W. 
S.  Bigelow*  published  in  1875  a  full  and  accurate  account  of  an 
outbreak  which  occurred  in  the  Boston  Lying-in  Hospital  during 
that  year,  thus  antedating  Winckel  ^  four  years. 

In  all  of  these  conditions  the  treatment  of  the  hsemoglobinaemia  is 
that  of  the  special  cause  which  provokes  it  in  each  particular  case,  as 
far  as  this  is  possible. 

But  there  remains  a  class  of  cases  of  great  interest  to  which  the 
name  "paroxysmal  haemoglobinuria"  has  been  given.  The  general 
opinion  is  that  in  these  the  haemoglobinuria  is  a  manifestation  of 
haemoglobinaemia,  certainly  in  a  great  majority  of  cases,  though 
Hayem  ^  and  Robin  *  maintain  that  the  cythaemolysis  is  not  systemic 
in  these  cases,  but  occurs  only  in  the  kidneys.  If  this  view  is  correct, 
or  in  so  far  as  it  is  correct,  the  consideration  of  the  paroxysmal  form 

*  Bostcm  Medical  and  Surgical  Journal,  xcii.  p.  277, 

'  Deutsche  med.  Wochens.,  1879. 

8  La  Semaine  med.,  18S9,  Feb.  24.     «  Ibid.,  May  19,  1889. 
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comes  under  the  head  of  diseases  of  the  kidney  rather  than  of  the 
blood.  It  seems  probable  that  both  sides  are  right,  some  cases  being 
systemic,  some  renal. 

The  clironic  infectious  diseases,  syphilis  and  malaria,  seem  to  under- 
lie a  certain  proportion  of  the  paroxysmal  cases,  and  evidence  as  to  the 
existence  of  these  affections  should  always  be  sought  for  as  a  guide  to 
treatment.  But  in  many  cases  no  definite  constitutional  taint  can  be 
made  out,  the  two  chief  antecedents  being  exposure  to  cold  and  u-alkviif/ 
exercise.  Striking  cases  are  reported  in  which  all  other  forms  of  exer- 
cise were  perfectly  well  tolerated ;  but  walking,  not  otherwise  shown  to 
be  excessive,  was  followed  by  hsemoglobinuria,  with  or  without  pain  in 
the  back.  It  would  seem  that  there  must  be  some  relationship  between 
hsemoglobinuria  and  Raynaud's  disease.  Raynaud  himself  does  not 
speak  of  having  seen  the  association,  but  others  have,  and  in  a  number 
of  cases  altogether  too  large  to  be  attributable  to  coincidence  alone. 
And  yet  there  are  striking  points  of  difference ;  for  instance,  hjemo- 
globinuria  is  comparatively  rare  in  females,  while  women  seem  much 
more  liable  to  Raynaud's  disease. 

The  treatment  of  paroxysmal  hsemoglobinuria  falls  naturally  into 
two  divisions — that  of  the  attacks  and  that  of  the  prevention  of  their 
recurrence.  Fortunately,  the  malady  is  very  rarely  fatal.  During  an 
attack  warmth  is  the  prime  essential,  and  if  there  is  marked  general 
disturbance  with  fever,  the  patient  is  not  unwilling  to  seek  it  in  bed  with 
hot  bottles.  If  pain  in  the  back  is  prominent,  a  poultice,  to  which 
mustard  may  be  added  with  advantage,  dry  cups,  or  even  an  anodyne, 
are  indicated.  The  late  Dr.  Druitt  of  London  found  hyoseyamus 
efficacious  against  this  symptom  in  his  own  case.  Even  in  cases  with- 
out notable  constitutional  disturbance  it  is  wise  to  insist  on  bed  as  soon 
as  an  attack  appears  or  threatens. 

The  prevention  of  recurrences  is  to  be  attempted  by  great  care  in 
avoiding  exposure  to  cold,  especially  during  the  early  hours  of  the  day, 
when  experience  shows  that  the  attacks  are  most  liable  to  come  on.  A 
hot  drink  should  be  taken  before  rising,  and  frequent  meals  should  be 
taken  in  order  to  guard  against  exhaustion  from  lack  of  food.  These 
precautions  are  the  more  necessary  if  arduous  or  unaccustomed  work  is 
to  be  undertaken  during  the  day.  It  may  be  necessary  to  remain  in 
the  house  throughout  or  during  much  of  the  winter,  if  refuge  cannot 
be  taken  in  a  warm  climate.  Dr.  Druitt  found  nuioh  benefit  from 
wintering  in  Madras.  Tlie  clothing  should  be  chosen  with  special 
reference  to  warding  off  chill.  Barlow  and  Ralfc  endeavor  to  accustom 
their  ha?moglobiiun'ic  patients  to  water  gradually  lowerwl  in  tempera- 
ture, apparently  without  very  gratifying  results.  It  seems  to  be  safer 
to  abstain  from  alcoholic  drinks  and  articles  containing  oxalic  acid,  and 
to  be  cautious  in  the  use  of  asparagus,  tea,  coffee,  anil  sjuces. 
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In  short,  a  siirt'civr  shonkl  ^ive  intelligent  study  to  his  own  case, 
that  he  may  ascertain  and  avoid  as  far  as  he  can  those  exciting  causes 
which  operate  on  him.  He  may  then  hold  his  disease  largely  in  abey- 
ance if  he  cannot  master  it  entirely.  Quinine  in  large  doses  seems  to 
be  the  best  single  drug,  and  should  be  tried  faithfully  even  in  cases 
without  malarial  history  or  exposure.  If  it  fails,  arsenic  or  Warburg's 
tincture  may  be  used.  Pampoukis  and  Choraatianos^  of  Athens  cite  a 
number  of  cases  in  which  luemoglobinuria  was  caused  by  quinine,  espe- 
cially the  sulphate,  in  doses  of  eight  grains  or  upward.  Other  salts  of 
quinine  and  derivatives  of  cinchona-bark  also  produced  the  symptom  of 
pain  in  the  back  in  these  cases,  though  larger  doses  were  required. 
But  cinchonine  in  doses  of  30  grains,  and  quinquinia  in  large  doses, 
proved  innocent.  These  observers  make  a  sharp  distinction  between 
these  cases  and  those  of  malarial  ha?moglobinnria,  in  which  the  symp- 
tom yields  to  quinine,  and  recommend  the  use.  of  cinchonine  or  anti- 
pyrine  in  their  treatment.  Any  evidence  of  syphilis  calls  loudly  for 
specific  treatment.  If  there  is  any  resultant  ansemia,  iron  should  cer- 
tainly be  given.  Astringents  do  not  hold  out  much  hope  of  useful- 
ness, the  essence  of  the  trouble  lying  in  destructive  action  on  the  red 
blood-corpuscles  by  some  cause  still  unknown  to  us,  but  promoted  more 
by  exposure  to  cold  than  by  any  other  one  thing. 

Addison's  Disease. 
If  the  diagnosis  is  correct,  the  most  that  can  be  expected  from  treat- 
ment is  possibly  palliation  and  the  prolongation  of  an  unenviable  exist- 
ance  as  comfortably  as  possible.  This  means  rest,  alimentation,  fresh 
air,  and  a  purely  symptomatic  medication.  The  liability  to  suddenly 
fatal  syncope  is  to  be  borne  in  mind,  and  alcoholic  stimulants  are  to  be 
given  freely  during  the  attacks  of  great  weakness  which  are  not  un- 
common. 

HEMOPHILIA. 

The  well-known  hereditary  character  of  this  highly  interesting  con- 
stitutional affection  suggests  at  once  abstention  from  marriage  by  those 
subject  to  it,  particularly  by  females,  who  are  notoriously  less  likely  to 
manifest  the  vice,  though  they  are  far  more  likely  to  transmit  it  to 
their  descendants,  than  are  males.  Celibacy  is  probably  not  attainable 
by  legislative  enactment,  and  we  must  rely  on  voluntary  action  initi- 
ated and  supported  by  medical  authority.  "  At  Tenna  in  the  Grisons," 
we  find  in  Fagge's  Practice,  ''  there  were  until  lately  two  families,  not 
known  to  be  related  to  one  another,  in  which  the  disease  had  been 
known  to  exist  for  a  century.  In  1855,  the  females  of  those  families 
determined  to  renounce  marriage,  and  in  1879  Immerraann  was  able 
to  state,  on  the  authority  of  Dr.  Horsli  of  Tusis,  that  there  was  no 
^  Progres  medicale,  July  7,  1889. 
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longer  a  well-marked  example  of  luemophilia  in  the  village."  So 
much  for  prophylaxis  in  the  broad  sense. 

Jenner  thinks  that  haemophilia  involves  a  tendency  to  plethora  of 
the  smaller  vessels,  and  therefore  recommends  a  light  diet  with  but 
little  red  meat,  and  gentle  purgation  at  stated  intervals  of  a  week  or 
so.  Legg  thinks  that  after  taking  iron  bleeding  is  less  likely  to  occur, 
and  to  be  less  profuse  if  it  does  set  in.  A  warm,  dry  climate  is  said 
to  be  of  service.  Those  who  are  known  to  be  '^  bleeders  "  should  so 
govern  their  lives  and  select  their  occupation  as  to  involve  the  least 
possible  risk  of  blows  and  injuries.  Xo  surgical  operation  should  be 
undertaken  on  them,  not  even  the  extraction  of  a  tooth,  unless  it  is 
absolutely  indispensable ;  and  then  every  conceivable  precaution  against 
hsemorrhage  is  to  be  taken  until  the  healing  process  is  quite  complete, 
inasmuch  as  the  recent  thin  cicatrix  may  reopen.  Subcutaneous  and 
deep  extravasations,  whether  the  result  of  injury  or  spontaneous,  it  is 
wise  to  let  alone :  sometimes  they  suppurate,  but  usually  undergo 
absorption. 

If  bleeding  has  started,  the  usual  measures  for  its  arrest  should  be 
promptly  instituted,  carried  out  to  the  full,  and  continued  longer  than 
in  ordinary  persons.  At  the  same  time  ergot,  gallic  acid,  and  the  more 
astringent  iron  preparations  are  to  be  given  internally  in  large  doses, 
Mhile  mild  purgation  may  be  brought  about  if  there  is  no  intestinal 
blood-loss.  The  sulphate  of  sodium  is  specially  recommended  for  the 
latter  purpose.  Haemorrhage  into  joints  is  to  be  treated  in  the  same 
way  as  if  it  occurred  under  other  conditions ;  and  it  is  to  be  borne  in 
mind  that  synovitis  may  be  closely  simulated  by  articular  extravasa- 
tion, which  is  not  necessarily  preceded  by  trauma.  The  anaemia  and 
debility  following  profuse  bleeding  are  to  be  managetl  on  general 
principles. 
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By  J.  n.  MUSSER,  M.  D. 


DISEASES  OF  THE  LIVER. 

The  liver  is  the  largest  glandular  organ  in  the  body,  and  is 
naturally  supposed  to  play  an  important  part  in  the  phenomena  of 
the  living  organism.  Just  what  this  part  is,  has  been  a  subject  of 
much  speculation  and  experiment.  Until  recent  years  its  one  undoubted 
function  was  believed  to  be  the  secretion  of  bile.  Later,  we  learned 
that  within  the  liver  starch  was  converted  into  sugar,  and  the  function 
of  glycogenesis  was  added.  Undoubtedly,  this  organ  is  one  for  san- 
guinification,  while  certainly  it  is  the  seat  of  destruction  of  the  red- 
blood  corpuscles.  In  the  liver  we  have  long  known  that,  as  in  muscle 
and  other  structures,  a  metabolism  of  albuminoid  substance  takes  place, 
and  urea  and  probably  uric  acid  are  formed.  In  fact,  at  one  time  it 
was  thought  that  all  urea  and  lu'ic  acid  was  created  in  the  liver. 
Finally,  a  very  important  office  has  been  given  to  the  liver;  that 
is,  the  function  of  destroying  or  creating  a  barrier  to  poisons  that 
enter  the  portal  circulation  through  the  gastro-intestinal  tract  and 
vainly  attempt  to  pass  into  the  general  circulation.  The  secretion  of 
bile,  the  formation  of  glycogen,  the  formation  of  urea,  the  formation 
of  white  corpuscles,  and  the  destruction  and  excretion  of  poisons 
absorbed  from  the  intestines  are,  then,  physiological  offices  of  the 
liver. 

On  a  priori  grounds  we  can  surmise  such  changes  in  the  working 
of  the  liver  as  would  cause  a  state  of  discomfort,  local  or  general, 
which  we  would  call  disease,  and  because  the  functions  are  altered  we 
would  call  it  a  functional  disease.  It  is  remarkable  how  little  we  know 
about  the  functional  diseases  of  glands  :  consider,  for  instance,  how 
little  is  known  of  the  functional  diseases  of  the  salivary  glands.  And 
likewise  with  the  liver,  and  particularly  of  its  excretory  function. 
Indeed,  in  the  pathology  of  glands  we  are  almost  forced  to  conclude 
that  which  is  always  true,  but  not  obvious,  though  conceivable — /.  e. 
that  only  altered  function  and  altered  structure  go  hand  in  hand. 
Even  after  generations  of  wise  talk  we  grope  about.     "  Biliousness  '* 
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is  often  spoken  of,  "sluggish  liver"  or  "torpidity  of  the  liver"  writ- 
ten about,  "excess  of  bile"  or  "diminished  secretion  of  bile"  talked 
of.  AVhen  we  think  of  the  functions  of  the  intestinal  tract,  the  part  the 
bile  j)lays  in  it,  and  how  the  bile  is  constantly  reabsorbed  by  the  por- 
tal vein  and  carried  back  to  the  liver,  only  to  be  discharged  again  in  a 
never-ending  round,  we  can  readily  appreciate  how  impossible  it  is  to 
give  a  physiological  classification  of  functicjnal  disorders  of  the  excre- 
tory apparatus  of  the  liver  which  would  tally  well  with  clinical  facts. 

From  the  works  of  Striimpell,  Fagge,  Pye-Smith,  Charcot,  and 
Jaccoud,  representing  the  modern  state  (jf  medicine  in  three  countries, 
we  can  form  an  idea  of  the  difficulties.  Strumj)ell  does  not  write  a  word 
of  such  disorders.  Pye-Smith  places  all  clinical  phenomena  probably 
due  to  functional  disorder  of  the  liver,  including  lithsemia,  under  ])il- 
ious  dyspepsia.  Charcot  follows  the  classification  of  Murchison,  while 
Jaccoud  in  his  work  on  Internal  Pathology  does  not  make  reference  to 
any  functional  disease. 

The  late  Dr.  Murchison  wrote  extensively  on  functional  disorders 
of  the  liver,  and  concluded  that  other  offices  of  the  liver  are  of  much 
higher  importance  than  the  secretion  or  excretion  of  bile,  while  dis- 
turbances of  that  function  are  of  minimum  importance,  if  recogniz- 
able at  all. 

Moreover,  when  it  is  remembered  how  intimately  associated,  ]->hysio- 
logically,  are  the  functions  of  the  stomach,  duodenum,  pancreas,  and 
liver,  it  can  readily  be  seen  how  difficult  it  is  to  separate  clinically 
functional  disturbances  of  these  organs,  particularly  as  the  symptoms 
are  usually  very  similar. 

It  is  worth  while  remarking  that  a  "  bilious  attack,"  in  the  parlance 
of  the  past,  is  now  considered  to  be  due  to  an  acute  dyspej^sia  or  acute 
gastric  catarrh,  and  that  "  biliousness,"  characterized  by  furred  tongue, 
bitter  taste  in  the  mouth,  slow  digestion,  flatulency,  and  sluggish  bow- 
els with  pasty  stools,  is  due  to  chronic  gastric  catarrh,  to  both  of  which 
a  sliffht  congestion  of  the  liver  mav  be  added.  When  the  latter  is 
present  the  conjunctivae  are  muddy,  the  complexion  is  sallow,  and  the 
urine  loaded  with  urates,  while,  in  addition  to  the  above  symptoms, 
pain  in  the  right  hypochondrinm  or  right  shoulder  corroborates  the 
idea  of  hepatic  derangement.  Disorders  of  the  other  functions  have 
expression  in  ])ninounced  derangements  which  are  written  over  the 
whole  body,  as  in  diabetes  and   lithiasis  or  rheumatism  and  gout. 

Of  disturbance  of  the  function  of  the  liver  last  mentioned,  but  little 
can  be  said.  Is  it  possible  that  in  certain  types  of  individuals  this 
function  may  be  in  abeyance,  and  thus  so-called  "biliousness"  arise? 
Are  the  persons  who  are  susceptible  to  ivrtain  foods  made  so  because 
this  function  is  not  active?  Many  indiviiluals  cannot  drink  milk  or 
eat  eggs  or  take  certain  fish.     Perhaps  some  such  poison  as  a  peptone 
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which  sh()ul<l  h;iv('l)ccn  (hstrnycd  outers  the  rirciilatioii  in  the  liver,  iirid 
it  iiuiv  Ix'  that  poisons  lor  tliis  reason  aet  ]nor(;  violently  at  one  time 
than  at  another. 

Xotwithstandinji;  a  warranted  scepticism  regarding  functional  disor- 
der of  the  bile-secretion,  the  state  just  spoken  of,  '*  Biliousness,"  will 
be  treated  of  in  this  pajier.  Disturbances  of  the  other  functions,  glyeo- 
genesis  and  urea-formation,  will  be  treated  of  in  the  proper  sections  on 
Diabetes  and  LithtTJuiia. 

In  common  M'ith  glands  in  general,  the  liver  is  made  up  of  its 
special  cells  and  a  vascular  network  woven  together  by  connective 
tissue,  and  of  channels  or  duets  to  discharge  the  products  of  excretion. 
The  large  size  of  the  glands  increases  in  importance  the  size  and  func- 
tion of  the  ducts,  so  that  morbid  changes  in  them  are  a  frecjuent  and 
serious  element  in  the  pathology  of  the  organ.  Morbid  processes, 
therefore,  may  be  limited  to  the  cells,  to  the  vessels,  to  the  connective 
tissue,  or  to  the  tubes  themselves.  Structural  alterations  of  the  gland 
do  not  differ  from  like  alterations  in  other  organs,  and  hence,  singly  or 
combined,  morbid  processes  of  degeneration,  of  congestion,  and  of  inflam- 
mation may  occur.  By  accident  of  situation  the  liver  is  covered  with 
peritoneum.  This  is  not,  strictly  speaking,  a  part  of  the  organ,  and 
hence  diseases  of  the  membrane  are  properly  included  among  peritoneal 
affections. 

The  hepatic  cells  may  be  the  seat  of  cloudy  swelling  or  parenchy- 
matous degeneration  or  fatty  degeneration,  the  connective  tissue  the 
seat  of  inflammation,  and  the  vessels  the  seat  of  congestion  and  amyloid 
degeneration.  The  processes  in  the  respective  parts  may  be  either  acute 
or  chronic.  In  addition,  the  vessels  may  be  the  seat  of  embolic  or 
thrombotic  processes,  simple  or  infectious,  followed  by  the  train  of  mor- 
bid changes  wont  to  arise  under  such  circumstances ;  hence  abscesses 
and  infiirctions  occur.  Intimately  connected  as  all  are,  morbid  processes 
in  either  one  of  the  structural  components  soon  invade  or  deleteriously 
involve  the  other.  Sharp  lines  of  demarcation  of  processes  cannot  be 
drawn,  and  congestions,  degenerations,  and  inflammations  exist  together 
frequently.  Moreover,  the  organ  is  a  nucleus  for  parasitic  diseases, 
chief  of  which  is  the  echinococcus  which  leads  to  the  formation  of 
hydatid  cysts. 

The  channels  of  excretion,  as  before  intimated,  are  so  large  that 
morbid  processes  arise  in  them  independently  of  the  secretory  substance 
projier.  Made  up  of  epithelial  structure  and  of  connective  tissue 
nourished  by  a  generous  blood-supply,  degenerations,  congestions,  and 
inflammations  would  naturally  be  expected,  and  indeed  do  arise.  INIore- 
over,  the  epithelial  structure  of  the  tubules,  subjected  frequently  to 
irritation,  invites  the  development  of  inflammation  characteristic  of 
mucous  surfaces,  and  of  new  formations,  as  cancer,  just  as  the  lym- 
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phatics  and  blood-vessels  gape  wide  for  stray  cells  from  distant  morbid 
areas  of  sarcomatous  change.  In  a  gross  sense,  when  compared  to  the 
delicate  processes  first  mentioned,  such  further  change  may  arise  as 
would  lead  to  narrowing  or  complete  closure  of  the  channels,  for  the 
outflow  of  the  bile  is  obstructed  in  its  course,  causing  many  ulterior 
results.  The  free  outflow  of  bile  may  be  interfered  with,  and  it  then 
becomes  more  concentrated,  and  finally  gall-stones  are  formed. 

From  the  foregoing  summary  we  can  readily  appreciate  the  mor- 
bid states  of  the  liver  that  require  the  attention  of  the  therapeutist. 
In  this  essay  the  management  of  the  following  diseases,  in  the  order 
indicated,  will  be  discussed  : 

Functional  Disordees. 

"  Biliousness.^^ 

Organic  Diseases. 

of  the  cells. 
TJie  Degenerations. 
Fatty. 

OF   THE   VESSELS. 

The  Congestions. 
Active. 

nutraeo;  liver  and 


Passive,  including  ■>       .,  , 

[  red  atrophy. 

Emboli  and  thrombi,  as  in  (1)  multiple  abscess; 

(2)  thrombosis    of  portal    vein,    with 

occlusion  or  inflammation. 

Amyloid  disease. 

OF   THE   CONNECTIVE   TISSUE. 

The  Inflammations. 

Acute  diff'uscd  hepatitis 
(acute  yellow  atrophy). 

Acute  localized  hepatitis  (abscess),  I         '    '  '. 

Chronic  hepatitis. 

C  Alcoholic, 
(Cirrhosis,  <  Hypertrophic, 

I  Secondary. 
Leukfcmia. 
Syphilitic  hepatitis.) 
Tuberculosis. 

HYDATID   CYST   OF   THE   LIVER. 
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DISEASES    OK    THE    lUMAKV    DUCTS. 

Injiaiiimations. 

Acute  catarrhal  iiiHaniiiiation. 

Acute  i)urulent  inHainiuatiou. 

Chronic  catarrhal  iiiHaunnation. 

.Vdhesive  inHaniination  of  the  duct. 
Occlusion  of  the  ducts. 
Carcinoma. 
Gall-stones  and  their  consequences. 

DISEASES   OF    THE    GALI.-BI.ADDER. 

Injiniiimations. 
Acute. 
Chronic,  with  enlargement. 

It  is  not  idle  for  the  therapeutist  to  contemplate  the  functional 
derangements  or  organic  processes  that  are  possible  in  this  or  any- 
other  organ ;  for,  on  the  one  hand,  he  at  once  learns  how  limited 
are  the  resources  derived  from  the  Pharmacopoeia  for  the  cure  of 
liver  diseases,  while  upon  the  other  he  knows,  from  such  knowledge, 
how  the  application  of  such  remedial  powers  as  removal  of  the  cause 
of  a  given  disease  and  attention  to  hygiene,  including  regulation  of 
diet,  habits,  exercise,  bathing,  clothing,  physical  and  mental  labor,  are 
powerful  and  essential  factors  for  good,  while  the  effects  of  climatic  and 
balneological  therapeutics  are  readily  appreciated.  This  is  ]>articularly 
true  with  liver  diseases,  for  in  these  the  causes  are  very  frequently  pre- 
ventable or  controllable.  Furthermore,  hepatic  disease,  once  developed, 
is  often  controlled  by  properly  regulating  the  work  of  the  economy  and 
its  varied  organs  to  suit  the  changed  structures.  The  changed  liver 
must  fit  into  a  new  environment,  or  rather  an  environment  within  the 
body  must  be  created  for  the  diseased  organ.  Harmony  of  function 
must  be  established  throughout  the  system. 

This  can  be  done  by  regulating  the  phy^siological  action  of  the 
liver.  We  must  not  be  satisfied  with  securins;  such  small  srain,  how- 
ever.  The  entire  organism  must  be  treated — treated,  not  by  drugs,  but 
by  means  more  powerful  and  more  permanent.  The  plane  of  health 
must  be  raised  by  measures  spoken  of  in  the  preceding  paragraph.  As 
a  step  in  the  right  direction  the  various  functions  of  the  hepatic  gland 
must  be  stimulated  or  repressed  by  proper  diet.  Usually  repression  or 
restriction  of  functional  acts  is  necessary ;  the  organ  must  be  relieved 
of  work.  Hence  certain  classes  of  foods  that  are  transformed  or  broken 
up  in  the  liver,  or  that  are  acted  upon  by  the  bile,  are  to  be  excluded. 
The  vascularity  of  the  organ  and  the  movements  of  the  fluid  contents 
of  the  tubes  must  be  properly  regulated.  The  use  of  proper  food,  exer- 
cise, clothing,  and  bathing  attains  this  end.     A  high  degree  of  general 
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health  must  be  secured;  aud  the  methods  previously  indicated  in  Vol- 
ume I.  of  this  System  to  attain  this  end  recjuire  application  in  all 
forms  of  hepatic  disease.  They  will  be  discussed,  therefore,  in  a  gen- 
eral manner  before  individual  diseases  are  treated. 

In  the  same  general  manner  a  few  paragraphs  will  be  devoted  to 
the  action  of  drugs  in  liver  affections  and  the  mode  of  administration 
of  these  remedies. 

Symi3t(jms  coiumon  to  many  varieties  of  hepatic  disease  will  be  dis- 
cussed, and  the  treatment  of  them  as  far  as  they  do  not  appertain  to 
special  diseases  will  *be  detailed.  Thus  jaundice  is  common  to  many 
diseases.  It  is  a  symptom  with  symptoms.  Sj)ace  will  be  spared  by 
dev^oting  some  remarks  to  it,  as  well  as  other  symptoms,  in  a  separate 
section.  In  like  manner  ascites  and  gastro-intestinal  congestions  will 
be  treated. 

Diet  in  Liver  Diseases. — Much  can  be  accomplished  by  carefully 
regulating  the  diet  in  both  functional  and  organic  diseases  of  the  liver. 
In  the  first  place,  the  amount  of  such  foods  as  are  utilized  by  the  liver 
in  the  performance  of  its  functions  must  be  controlled,  and  for  this 
reason  sugars,  starches,  and  fats  are  prohibited  or  curtailed  in  amount. 
Second,  the  use  of  preparations  of  food  which  are  not  stinudating  nmst 
be  enjoined.  Richly-jjrepared  foods — curries,  pastries,  soups  highly 
seasoned — spices,  and  stimidating  dishes  generally  must  be  excluded. 
Foods  prepared  in  fatty  substances  are  not  admissible,  and  likewise  all 
dishes  made  with  sugar  must  be  excluded.  Usually,  a  certain  amount 
of  starchy  food  may  be  allowed  if  it  is  properly  prepared  ;  thus  jiastries 
and  bread  freshly  made  are  not  to  be  used  ;  but,  unless  a  very  rigid 
diet  is  necessary,  bread  stale  or  toasted  may  be  allowed  in  smaller 
quantities  than  usual.  Saccharine  articles  of  diet  must  be  jiarticularly 
excluded,  not  only  because  the  liver  is  relieved  of  work,  but  especially 
because  of  fermentation  due  to  intestinal  dyspepsia,  which  almost 
certainly  accompanies  hepatic  disordei'S. 

In  the  later  stages  of  organic  hepatic  disease  and  in  advanced  con- 
gestion red  meat  should  not  be  allowed,  but  white  meats  and  game  are 
admissible.  Fish  and  oysters  can  always  be  used,  except  salmon,  eol, 
and  other  fish  of  an  oily  nature.  Eggs  and  milk,  and  preparations  of 
each,  are  proper  if  they  agree  with  the  })atient,  but  some  pei"sons,  on 
account  of  idiosyncrasy,  find  it  difficult  to  take  them.  Of\en  uniler 
these  circumstances  milk,  which  otherwise  causes  so-rallcd  "  biliousness," 
may  be  used  if  it  is  sterilized  or  if  it  has  previously  been  peptonized. 
It  also  may  be  more  suitable  to  a  jKitient  if  administered  hot — not 
boiled,  but  scalded,  and  with  a  little  salt  added.  Alkaliis  added  to  the 
milk  render  it  less  disagreeable  at  times.  Lime-water,  or  bicarbonate 
of  sodium,  or  a  carbonated  alkaline  water,  such  as  Viehv.  removes  the 
unpleasant  taste  that  many  ])atients  I'omplain  o\i  and  renders  the  milk 
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more  roadily  assimilated.  Tii  ])la('('  of  milk,  wlii-y  or  buttermilk  may  be 
used  ;  the  sli^-lit  acidity  ol"  the  latter  is  very  agreeabh;  to  some  patients, 
and  i)oth  appear  to  be  of"  advantage  if  a  dinretic  effect  is  required. 
Nourishment  may  be  sustained  by  koumyss  and  other  artificially  pre- 
pared forms  of  milk.  To  bridge  over  a  critical  period  malted  milk 
may  be  emj)loyed,  or  condensed  milk  will  stand  in  good  service.  The 
latter  may  be  flavored  with  weak  infusions  of  tea  or  cocoa  to  make  it 
more  palatable. 

While  sugars  and  starches  are  to  be  excluded  in  hepatic  disorders, 
and  beans,  ]iotatoes,  peas,  and  other  legumes  forbidden,  for  a  time  at 
least;  fresh  vegetables  generally  may  be  used.  Lettuce,  if  not  dressed 
in  oil,  celery,  spinach,  tomato,  squash,  pumpkin,  oyster-plant,  and  the 
like,  are  vegetables  from  which  a  number  of  palatable  and  serviceable 
dishes  may  be  made. 

In  the  selection  of  food  the  dictum  of  the  late  Professor  Flint  must 
be  ol)served.  The  appetite  and  common  .sense  are  to  be  consulted.  It 
is  never  to  be  forgotten  that  most  serious  results  may  ensue  from  con- 
tinuing a  .strictly  exclusive  diet  too  long.  The  effect  of  a  rigid  diet  on 
the  stomach  and  the  general  .system  must  be  noted  carefully.  In  every 
ca.se  a  return  to  a  general  diet  is  necessarv.  Some  of  the  most  .severe 
cases  of  functional  gastric  disorder  arise  from  a  too  restricted  dietary. 

Ale,  porter,  and  beer  should  not  be  used.  All  sweet  wines  must  be 
interdicted.  Acid  wines  alone  are  advisable  if  a  .stimulant  is  actually 
required,  and  some  of  the  more  acid  clarets  or  the  Rhine  wines  may 
be  used.  Champagne,  madeira,  port,  and  sherry  mu.st  be  prohibited. 
Coffee  should  almost  always  be  forbidden ;  it  may  be  used  s])aringly, 
provided  the  .state  of  the  gastric  functions  do  not  contraindicate  it. 
Preparations  of  cocoa,  if  free  from  the  oily  substance  that  so  usually 
acconipanies  them,  may  be  given. 

While  a  selection  of  proper  diet  is  necessary,  it  is  also  well  to  insist 
upon  proper  methods  of  eating.  Food  should  not  be  taken  when  the 
body  is  fatigued.  If  at  the  usual  time  for  a  meal  the  patient  feels  ex- 
hau.sted,  fifteen  minutes'  or  a  half  hour's  rest  in  the  recumbent  posture 
.should  be  insii?ted  upon  before  partaking  of  food.  At  the  time  of  rest- 
ing a  plate  of  light  soup  may  be  given.  The  acts  of  ma.stication  should 
be  performed  properly,  and  this  must  be  particularly  insisted  upon  if 
some  starchy  food  is  allowed.  If  the  patient  cannot  ma.sticate  prop- 
erly on  account  of  bad  teeth,  these  should  be  attended  to  at  once.  Food 
should  be  eaten  slowly  and  mixed  with  only  a  moderate  amount  of 
fluids.  In  certain  forms  of  liver  disease,  to  be  .spoken  of  later,  fluids 
must  be  excluded  almost  entirely.  It  is  often  necessary  to  administer 
the  food  frequently,  and  indeed  in  congestion  of  the  liver  and  extensive 
organic  disease  it  is  much  better  to  give  food  four  or  five  times,  rather 
than  three  times,  a  day. 
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Exercise. — An  out-door  life  and  exercise  within  reasonable  limits 
are  of"  the  greatest  importance  in  the  management  of  liver  disease. 
Such  exercise  as  will  contribute  to  the  general  health  is  advised,  as  well 
as  exercise  which  stimulates  the  abdominal  circulation.  It  is  particu- 
larly necessary  to  those  who  are  leading  a  sedentary  life  or  occupation. 
The  exercise  should  not  be  violent,  and  it  should  develop  the  muscles 
of  respiration  as  well  as  the  abdominal  muscles.  This  is  quite  neces- 
sary, for  when  the  respiratory  acts  are  complete  circulation  is  more 
active  in  the  liver.  Of  forms  of  exercise  for  increasing  the  abdomi- 
nal circulation  horseback  riding  and  rowing  are  the  best.  Walking 
is  not  so  good.  Half  an  hour  of  cither  of  the  former  is  of  more 
service  than  two  hours  of  the  latter.  If  exercise  cannot  be  secured 
in  the  open  air,  gymnastics  may  be  resorted  to,  and  special  training 
of  the  muscles  just  indicated  is  necessary.  Massage  must  be  pre- 
scribed for  those  who  are  unable  to  go  about  or  take  exercise  as  they 
should.  The  object  of  massage  is  more  particularly  to  develop  the 
muscles,  to  increase  the  functions  of  the  skin,  and,  in  certain  forms  of 
disease,  notably  functional  disorders  with  constipation,  the  congestions 
of  sedentary  life,  and  the  fat  liver  of  the  obese,  to  stimulate  the  cir- 
culation in  the  abdomen. 

Climate. — The  climate  selected  for  invalids  suffering  from  liver 
disease  should  be  stimulating  and  tonic  in  character.  Tlie  mountains 
of  Switzerland  are  usually  selected  by  the  physicians  of  Carlsbad  and 
other  springs  in  Germany  for  patients  to  resort  to  in  order  to  complete 
a  cure.     Residence  by  the  sea  is  of  benefit  to  many. 

In  tlie  United  States  country  life  generally  answers,  and  Northern 
New  England  and  Northern  New  York  furnish  an  abundance  of  places 
where  the  summers  can  be  spent  profitably.  The  robust  who  suffer 
from  functional  liver  disorder  do  well  camping  out.  A  summer  on  the 
Plains,  in  the  woods  of  the  Adirondacks,  or  in  Northern  Canada  changes 
almost  entirely  the  physical  condition  and  mental  state  of  a  man  who 
by  sedentary  life  and  prolonged  application  has  become  a  physical 
wreck.  The  winter  months  could  be  profitably  spent  in  the  southern 
and  south-western  parts  of  the  United  States.  It  is  essential  to  re- 
member that  an  out-door  life  with  exercise  is  necessary  for  success  in 
the  treatment  of  properly  selected  cases  of  liver  disease. 

Of  course  diseases  of  the  liver  which  arise  on  account  of  climatic 
influences  require  change  to  other  countries.  The  Englishman  in 
India  must  return  home,  and  patients  in  insalubrious  climates  must 
promptly  leave  if  hepatic  disease  arise.  Non-malarious  districts  must 
be  selected  by  persons  in  whom  liver  disease  has  originati\l  on  account 
of  malaria. 

Clothing. — The  clothing  should  always  be  warm  and  its  weight 
graduated  to  the  temperature  ;  woollens  should  be  used  and  the  extremi- 
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ties  be  well  in'otectcd.  Kvcrv  one  wlio  hy  occupation  or  residence  is 
liable  to  congestion  of  the  liver  sIkhiM  have  the;  hepatic  region  and 
abdomen  protected  bv  weariiiu'  a  heavv  llaniiel  bandage.  Ileavv  boots 
slionkl  always  be  worn.  The  habit  of"  wearing  slippers  should  be 
corrected. 

Bathing-. — General  baths,  cold  >i)onge-l)aths,  or  douches  should  be 
insisted  n})on  in  order  to  keep  up  the  action  of"  the  skin,  as  well  as  for 
their  tonic  effect.  The  cold  shower-bath,  followed  by  a  brisk  rubbing, 
or  a  plunge  in  a  tub  of  cold  water,  with  rubbing  afterward,  providing 
reaction  always  takes  place,  will  ensure  healthy  action  of  the  skin  and 
give  general  tone  to  the  patient.  Such  baths  are  particularly  necessary 
in  patients  of  sedentary  occupation,  who  lack  o})i)ortunities  for  acquiring 
tone  and  keeping  up  that  state  of  the  system  which  attends  high  health. 
Sea-bathing  with  the  usual  precautions  will  be  of  great  value  to  broken- 
down  subjects. 

Medicated  baths  are  used  for  chronic  diseases  of  the  liver.  The 
acid  bath  is  the  one  most  frequently  employed.  Eight  ounces  of  nitro- 
hydrochloric  acid  arc  mixed  with  each  gallon  of  water  at  98°  F.  The 
same  solution  may  be  applied  as  a  compress.  A  flannel  roller  about  a 
foot  wide  and  long  enough  to  go  twice  around  the  body  is  saturated  in  the 
acidulated  water,  wrung  out  thoroughly,  and  wrapped  aroinid  the  region 
of  the  liver.  It  should  be  covered  with  a  piece  of  oiled  silk  slightly 
broader  than  the  flannel,  and  may  be  worn  several  days  or  until  de- 
cided irritation  of  the  skin  is  produced.  It  should  be  changed  every 
night.  If  an  acid  bath  is  given,  the  vessel  must  be  of  wood,  earth- 
enware, or  porcelain. 

Hot  baths  are  prescribed  at  many  of  the  springs  where  the  waters 
are  taken  for  liver  disease  At  home  the  general  hot  bath  relieves  the 
pain  of  hepatic  colic  and  aids  the  passage  of  the  gall-stone.  In  con- 
gestion of  the  liver  the  hot  bath,  with  good  rubbing  afterward,  is 
of  great  service.  The  enlarged,  congested  liver  after  catarrhal  jaun- 
dice is  reduced  by  baths.  The  sitz-bath  is  of  value  for  the  relief  of 
abdominal  plethora.  At  Carlsbad  peat-  or  mud-baths  are  used  for 
the  same  purpose.  After  each  hot  bath  the  patient  should  rest  for  two 
hours.  The  bath  should  not  be  taken  until  one  and  a  half  hours  after 
a  full  meal,  and  not  after  violent  exercise  or  great  mental  excitement : 
the  morning  hours  are  the  best.  The  bath  may  be  taken  on  retiring, 
although  additional  rest  is  not  secured.  The  water  should  usually  be 
at  a  temperature  of  90°  to  95°  F.,  but  it  may  be  raised  to  100°. 

Hot  baths  are  weakening,  and  should  be  taken  only  two  or  three 
times  a  week.  If  congestion  of  the  brain,  as  evidenced  by  giddiness, 
noise  in  the  ears,  or  pain  in  the  head,  occurs,  the  patient  should  not 
take  them. 

The  baths  may  be  medicated,  although  the  value  of  the  medication 
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is  doubtful.  Carlsbad  Sprudel  salt  added  to  the  water  may  be  of  ser- 
vice, or  bicarbouate  of  sodium  may  be  used.  For  stimulating  purposes 
common  or  rock  salt  may  be  added  to  the  water. 

Vapor-baths  and  douches  are  often  very  useful.  Douches  or 
"  needle  "-baths,  or  alternating  hot  and  cold  douches  played  on  the 
liver,  are  local  stimulants  of  value.  The  Turkish  bath  may  be  used 
bv  the  robust.  In  jaundice  it  aids  in  removing  the  discoloration  of 
the  skin. 

Residence. — Persons  in  whom  there  is  a  tendency  to,  or  who  are 
the  victims  of,  diseases  of  the  liver  should  reside  in  a  neighborhood  that 
is  dry.  The  house,  of  course,  should  be  supplied  with  all  sanitary- 
comforts,  and  hence  the  drainage  should  be  of  the  best.  For  patients 
with  chronic  liver  disease  a  house  that  is  exposed  to  the  sun  during 
the  most  of  the  day  and  sheltered  from  high  winds  is  of  course  the 
best,  and  to  the  house  a  conservatory  or  sun-parlor  in  wliich  the 
patient  can  take  exercise  ought  to  l)e  attached. 

Occupation. — Of  course  a  sedentary  occupation  for  those  who  are 
liable  to  attacks  of  biliousness,  so  called,  or  who  have  other  manifesta- 
tions of  disordered  hepatic  functions,  should  not  be  permitted.  If 
possible,  an  out-door  occupation  which  admits  of  change  of  pos- 
ture during  business  should  be  selected.  Oltcn  one  which  involves 
horseback  riding  or  methods  of  locomotion  which  compel  exercise  of 
most  of  the  muscles  of  the  body  should  be  advised.  The  bicycle  has 
been  of  service  in  restoring  to  health  many  cases  of  congestion  of  the 
liver  or  of  fetty  liver  due  to  over-eating  and  sedentary  occupation. 

Occupations  which  compel  the  patient  to  be  constantly  nibbling  at 
rich  foods  and  condiments,  or  sipping  at  alcoholic  drinks,  are  to  be  con- 
demned. Some  individuals  who  are  exposed  to  sudden  and  marked 
changes  of  temperature  or  to  repeated  wetting  of  the  skin  are  there- 
bv  rendered  more  liable;  to  hepatic  disorders.  Laborers  in  rolling- 
mills,  furnaces,  or  in  damp,  Avct  places  belong  to  this  class. 

The  foregoing  are  simply  hints  at  occupations  that  are  disadvantage- 
ous. Often  in  individual  cases,  if  sought  for,  the  causal  relation  o{ 
occupation  to  disease  may  be  disclosed. 

Habits. — I^uxurious  habits  must  be  dispensed  with.  In  the  pre- 
vention and  treatment  of  hepatic  disease  the  establishment  of  regular, 
systematic  habits  of  life  is  of  the  greatest  importance.  Proper  and 
fixed  hours  for  retiring  and  rising,  for  meals,  for  work,  for  rest,  for 
batliing  and  exercise,  nuist  be  secured.  If  <'()U]ded  with  proper  fixxl, 
nothini;  is  more  certain  to  produce  good  results  in  mcilicine  than  a 
reuime  of  this  character. 
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Action  of  Drugs  on  the  Liver,  and  the  Method  of  their 

Administration. 

I)rii<:;s  wliicli  act  (tii  the  liver  and  increase  the  flow  of  hile  are  known 
as  hepatic  .stimulants  ;  if  they  diniini.sh  the  flow  of  bile,  they  are  known 
as  hepatic  depressants.  Although  the  .secretion  of  the  bile  is  increased 
by  hepatic  stimulants,  it  is  not  carried  out  of  the  system.  Drugs 
which  act  upon  the  intestine,  and  in  that  manner  remove  bile  from  the 
boily,  arc  known  as  ciiolagogues.  Therefore,  in  order  to  carry  off  bile 
from  the  body  very  thoroughly,  it  is  necessary  to  combine  an  hepatic 
stimulant  with  a  cholagogue.  Any  active  })urgative  is  an  hepatic 
depressant.  It  carries  away  bile  that  would  be  re-excreted  and  food  that 
would  helj)  to  make  bile. 

Hepatic  Stimulants. — Food  is  an  hepatic  stimulant.  After  a 
meal  the  flow  of  bile  is  rapidly  increased.  Some  classes  of  food 
ap})ear  to  cause  this  increase  more  freely  than  others.  The  suc- 
culent vegetables,  as  spinach,  tomatoes,  the  cresses,  and  the  like,  are 
thought  to  have  such  an  effect,  and  .should  be  included,  unless  other- 
wise objectionable,  in  any  regimen  which  attempts  to  increase  biliary 
secretion. 

Water  is  also  an  hepatic  stimulant.  Its  virtue  is  increased  if  taken 
hot,  and  also  if  taken  when  the  stomach  is  empty.  The  hot  water  is 
quickly  absorbed.  It  enters  the  portal  circulation  and  is  carried 
directly  to  the  liver.  The  pressure  in  the  blood-vessels  is  increased 
by  rapid  absorption  of  the  water,  and  the  pressure  on  the  bile-ducts  is 
also  increased ;  hence  bile  which  is  present  is  carried  out  of  the  ducts 
more  rapidly,  and  practically  the  liver  is  washed  out.  If  to  the  hot 
water  some  saline  is  added  Avhich  by  experiment  w'e  know^  increases 
the  flow  of  bile,  the  effects  of  the  water  are  much  increased.  The  salts 
of  Carlsbad  (which  contain  a  large  amount  of  phosphate  of  sodium), 
the  phosphate  of  sodium  alone,  or  any  of  the  alkalies  included  in  the 
list  of  drugs  when  administered  for  the  purpose  of  relieving  congestion, 
and  overcoming  stagnation  of  bile  or  cholelithiasis,  act  very  well. 
It  is  by  virtue  of  this  effect  that  springs  the  waters  of  which  are 
alkaline  and  charged  with  carbonic  acid  are  in  vogue  in  cases  of 
liver  di.sease.  Xo  one  can  doubt  the  effect  of  taking  the  waters  at 
one  of  the  popular  springs,  but  this  effect  is  much  increased  by  the 
strict  regimen  that  the  patient  follows  while  pursuing  the  treat- 
ment. The  springs  which  are  best  suited  for  cases  of  liver  di.sease 
are  those  of  Carlsbad,  Marienbad,  Kissingen  in  Germany,  and  Vichy 
and  Contrexeville  in  France,  and  in  this  country  Saratoga  and 
Bedford. 

Just  here  it  may  be  worth  while  to  speak  of  the  class  of  diseases 
benefited  at  these  resorts,  and  give  some  indication  which  will  be  of 
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value  to  the  clinician  wlu)  wishes  to  send  patients  to  them.  The 
cases  that  are  most  benefited  by  springs,  such  as  those  of  Carlsbad,  are 
those  suffering  from  chronic  congestion  of  the  liver,  fatty  liver,  the  first 
stage  of  cirrhosis  of  the  liver,  and  cholelithiasis  or  gall-stones.  Amy- 
loid disease  of  the  liver,  if  associated  with  much  congestion  of  the 
abdominal  viscera,  may  be  improved  by  the  use  of  such  waters.  The 
use  of  the  waters  of  these  springs  is  contraindicated  in  any  of  these 
diseases  just  mentioned  if  they  are  accomi)anied  by  high  fever.  If 
there  is  also  the  simultaneous  occurrence  of  organic  disease  of  the 
brain  or  spinal  cord,  tuberculosis,  valvular  disease  of  the  heart,  or 
Bright's  disease  of  the  kidney,  the  waters  should  not  be  taken.  Can- 
cer of  the  liver  and  malignant  tumors  generally  should  not  be  treated 
in  this  manner. 

It  nuist  be  remembered  that  patients  who  go  to  springs  for  relief 
must  not  expect  to  leave  the  "  cure  "  and  at  once  return  to  their  avoca- 
tions in  good  liealth.  This  is  particularly  true  when  the  waters  of  hot 
springs,  which  appear  to  be  the  best,  are  taken.  The  action  of  these 
waters  is  rather  weakening.  It  is  by  depletion  that  the  ])atient  is 
relieved.  It  is  necessary,  therefore,  to  complete  a  cure  by  residence 
at  other  springs  which  are  more  tonic  or  by  rest  and  quiet  in  the 
mountains.  Patients  at  Carlsbad  usually  go  to  Switzerland,  or  they 
oarrv  out  a  subsequent  course  of  treatment  in  a  milder  degree  at 
springs  which  do  not  act  so  vigorously.  In  this  country  if  a  ])atient 
has  been  benefited  by  the  waters  of  Saratoga  or  Bedford  or  the  Hot 
Springs  of  Arkansas,  it  is  well  that  he  should  go  to  the  seashore  for 
rest. 

It  has  been  stated  that  the  good  effects  of  the  waters  are  increased 
by  the  strictly  hygienic  life  which  the  patients  lead  at  certain  springs. 
It  is  unfortunate  that  in  this  country  the  springs  which  are  of  value 
for  the  relief  of  liver  diseases  as  well  as  other  complaints  are  useil 
so  much  by  the  votaries  of  fashion.  The  many  distractions  that  exist 
at  these  places,  and  the  constant  catering  of  the  citizens  and  hotel  pro- 
prietors to  fashional)le  people,  render  it  very  difficult  for  an  invalid 
to  carry  out  a  systematic  plan  of  treatment.  It  is  to  be  hoped  that  in 
the  future  the  creation  of  a  proper  sentiment  will  aid  in  changing 
these  resorts  into  their  proper  channels.  This  is  more  possible  each 
year,  for  with  the  increase  of  wealth  in  the  country  more  patients  will 
resort  to  the  springs  who  can  make  it  an  object  for  the  ownei^s  to  cater 
to  them  and  their  needs.  The  broadening  of  therapeutic  methods  by 
the  physicians  of  the  day  will  also  render  sudi  plans  of  treatment  more 
po]Milar. 

Both  experimental  evidence  ami  clinical  experience  show  that  the 
bile-secretion  is  increased  when  milk,  hot  water,  or  other  fiuid  is  taken 
slowly.     Brunton  and  othei*s  have  shown  that  the  act  of  sipping  is  a 
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stiiuulus  to  tliosi'  <'(iitrc.s  wliicli  c(»iitnjl  arterial  pressure  unci  the  heart 
itself.  Beyond  doubt,  sipping  water  with  exercise,  as  carried  out  at 
Carlsbad,  increases  the  secretion  of  bile.  It  increases  the  blood-pres- 
sure within  the  liver,  and  hence  the  bile-j)ressure.  Exercise  always 
helps  the  action  of  medicines  upon  the  liver.  Both  the  above 
adjuncts  are  particularly  useful  in  connection  with  a  carefully-planned 
regimen,  as  conducted  at  most  springs. 

It  has  been  thought  by  some  observers  that  medicaments  for  the 
liver  had  better  be  taken  in  large  (luantities  of  water,  fasting,  in  order 
that  the  liver  may  be  promptly  acted  u[H)n.  In  this  manner  Guiteras 
and  Brueu  used  iodide  of  potassium  in  chronic  catarrhal  jaundice  in 
small  doses  in  a  glass  of  hot  water  before  breakfast.  Other  drugs  may 
be  employed  in  a  similar  manner. 

In  the  main,  our  empirical  knowledge,  derived  from  clinical  experi- 
ence, as  to  the  drugs  which  stimulate  the  liver  is  correct,  as  recent 
experiments  by  Rutherford  and  Vignal,  and  by  Rohrig,  have  corrobo- 
rated this  knowledge.  In  one  or  two  instances  the  clinician  was  notably 
wrono;.  It  was  formerly  thouolit  that  the  mild  chloride  of  morcurv  was 
an  hepatic  stimulant  of  the  first  rank.  Its  administration  had  always 
been  followed  by  the  discharge  of  so-called  bile  and  by  i-elief  from  the 
bilious  symptoms.  It  was  proven  by  the  above-named  ex])erimenters 
that  such  is  not  the  case,  and  that  the  supposed  action  of  calomel  on 
the  liver  is  due  to  the  transformation  of  the  drug  into  the  bichloride 
of  mercury,  the  eifect  produced  being  due  to  the  action  of  the  latter  and 
the  piu'gative  effect  of  the  former.  In  this  way  calomel  is  an  hepatic 
stimulant  and  cholagogue,  and  without  doubt  is  more  efficient  in  small 
and  frequently  repeated  doses.  In  certain  states  to  which  the  term 
"  biliousness  "  is  applied  it  is  the  best  drug  we  have.  It  is  also  an 
intestinal  antiseptic. 

The  following  classification  is  that  of  Rutherford,  and  by  it  the 
practitioner  can  at  a  glance  see  the  armamentarium  with  which  he  can 
attack  hepatic  disorders : 


Powerful  hepatic  stimulants : 

Podophyllin, 

Aloes  in  large  doses, 

Colchicum  in  very  large  doses, 

Euonymin, 

Iridin, 

Sanguinarin, 

Ipecacuanha, 

Colocynth  in  large  doses, 

Dilute  nitro-hvdrochloric  acid. 


Sodium  phosphate, 

Potassium  sulphate, 

Phytolaccin, 

Sodium  benzoate, 

Ammonium  benzoate  (less  than  the 

latter), 
Sodium  salicylate. 
Ammonium  phosphate, 
Mercuric  chloride. 
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3Ioderately  powerful  stimulants 

Leptandra, 

Jalap, 

Sodium  sulphate, 

Baptisin, 


Hydrastin, 
Juglandin, 
Benzoic  acid. 


Drugs  that  have  feeble  or  no 

Croton  oil, 

Rhubarb  (certain,  but  feeble), 

Magnesium  sulphate, 

Castor  oil. 

Gamboge, 

Ammonium  chloride, 

Scammony, 

Taraxacum, 

Rochellc  salt, 

Sodium  bicarbonate. 

Potassium  iodide. 


effect  : 

Calabar  bean  (autogenizefl  by  atro- 
pine, not  powerfully), 

Menispermin, 

Tannic  acid, 

Acetate  of  lead  (lessens  the  secre- 
tion of  bile), 

Jaborandi, 

Sidphate  of  manganese. 

Morphine, 

Hyoscyamus, 

Diluted  alcohol. 

Calomel. 


If  it  is  desirable  to  carry  bile  out  of  tlie  system  as  well  as  increase 
the  secretion,  drugs  which  have  both  effects  in  a  moderate  degree  may 
be  combined.  It  is  always  important  not  to  secure  a  severe  purgative 
effect,  such  as  that  induced  by  magnesium  salts  or  castor  oil.  If  great 
purgation  takes  place,  the  secretion  of  bile  is  diminished.  Hence, 
clinically,  aloes  is  not  a  good  hepatic  stimulant ;  theoretically,  it  is  one 
of  the  best. 

If  it  be  remembered  that  certain  drugs  arc  not  well  borne  by  per- 
sons of  a  so-called  bilious  temperament,  the  therapeutist  will  often  save 
much  trouble,  and  even  gain  a  reputation  in  a  laudable  way.  Tiie 
drugs  which  cause  constij)ation  by  arresting  secretion  are  most  harm- 
ful. Preparations  of  iron  are  usually  not  well  assimilated  antl  create 
disturbances.  Opium  and  its  alkaloids  also  cause  disagreeable  symp- 
toms, and  cannot  be  taken  even  in  small  amounts  by  some. 

Symptoms  of  Hepatic  Disease. 

The  treatment  of  symptoms  common  to  many  disorders  of  the 
liver  will  now  be  discussed.  The  first  symj>tom  mentioned,  ascites, 
occurs  in  all  forms  of  chronir  hepatitis,  in  cancrr  of  the  liver,  ami 
in   inflammation  and  thrombosis  of  the  portal   vein. 

Ascites. — The  measures  employed  to  remove  the  collection  of  fluid  in 
the  peritoneal  cavity  are  of  a  depletory  nature.  Diaphoretics,  diuretics, 
and  cathartics  are  used  in  turn  singly  or  combineil.     Surgical  means 
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must  be  rcsurtfd  to  at  times,  ami  iiidcccl  it  is  a  grave  ({Uestiuii  wlietlier 
it  should  not  be  resorted  to  imicli  cailicr  than  is  customary,  particularly 
in  eases  of  cirrhosis. 

Moderate  diaphoresis  at  least  should  always  be  secured  by  suitable 
clothing,  frictions,  and  the  maintenance  of  a  proper  temperature  of  tiie 
room.  It  is  scarcely  advisable,  unless  there  is  general  anasarca  with 
associated  renal  disease,  to  use  diaphoretics  that  produce  profuse  flow 
of  perspiration — such  as  the  hot  wet  pack,  Simpson  bath,  and  jaborandi 
and  its  alkaloid.  Active  d'a[)horesis  by  this  means  may  be  used  at  rare 
times. 

Diuretics  are  of  more  service,  and  diuretics  which  act  by  means  of 
their  tonic  elfccts  upon  the  general  circulation  are  of  the  greatest  bene- 
fit. Stimulating  diuretics,  so  called,  are  also  of  value.  T(^  the  former 
class  belong  drugs  like  digitalis,  caffeine,  cocaine,  and  strophanthus. 
When  the  heart  is  weak  or  dilated,  some  one  of  these  drugs  is  indicated 
without  doubt,  but  they  may  be  likewise  used  when  the  physical  signs 
of  cardiac  dilatation  are  not  present.  The  best  of  these  is  digitalis, 
of  which  the  tincture  or  infusion  may  be  used  :  large  doses  should  l)o 
given,  and  hence  10  or  15  drops  of  the  former  and  1  or  2  table-spoon- 
fuls of  the  latter  every  three  hours  are  needed.  Tincture  of  strophan- 
thus is  often  of  great  value,  but  its  effect  is  soon  lost  unless  the  dose  is 
frequently  increased.  If  5  drops  are  administered  at  first,  the  dose 
should  be  increased  every  three  or  four  days  to  10,  15,  or  20  drops. 
Caffeine  is  also  a  good  diuretic,  and  acts  well  in  cases  of  ascites.  It 
has  the  disadvantage  of  causing  wakefulness,  which  is  very  persist- 
ent in  some  individuals.  From  2  to  5  grains  of  the  drug  given  every 
three  or  four  hours  promote  abundant  secretion.  Hydrochlorate  of 
cocaine  increases  the  action  of  the  kidneys  when  the  effects  of  other 
drugs  appear  to  be  lost.  One-fourth  of  a  grain  administered  every 
three  hours  is  sufficient  to  cause  an  increase  in  the  flow  of  urine. 
It  may  be  given  with  other  diuretics,  as  will  be  indicated  in  another 
paragraph. 

The  diuretics  which  belong  to  the  stimulating  class  stand  next  in 
order,  the  best  of  them  being  copaiba.  This  drug  should  be  admin- 
istered in  capsules  in  doses  of  5  to  10  minims  three  or  four  times  daily. 
It  almost  always  produces  an  increase  in  the  flow  of  urine.  Scoparius 
is  used  a  great  deal,  and  is  often  of  much  value.  The  infusion,  taken 
ad  libitum,  is  a  domestic  remedy  to  increase  the  action  of  the  kidneys. 
An  alkaline  diuretic  is  often  combined  with  it,  and  a  wine-glassful  of 
an  infusion,  freshly  made  each  day,  may  be  given  every  three  hours 
with  10  to  20  grains  of  acetate  of  potassium  or  bicarbonate  of  potas- 
sium. Cream  of  tartar,  administered  in  the  form  of  cream-of-tartar 
lemonade,  or  the  "imperial  drink,"  is  another  diuretic  which  may  be 
substituted  for  an  infusion  of  scoparius  when  the  latter  becomes  nau- 
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seous.  It  frequently  does  good  service.  The  oil  of  juniper  or  the 
compound  spirit  ^vill  often  avail.  The  tincture  of  apocynum  cana- 
binuni  was  advised  by  older  writers,  and  the  writer  has  seen  several 
instances  of  good  eifects  of  this  drug.  It  acts  chiefly  as  a  diuretic, 
but  often  at  the  same  time  causes  jiurgation — an  effect  generally  desir- 
able. From  10  to  20  drops  of  the  tincture  every  two  or  three  hours, 
Avell  diluted,  are  used. 

One  of  the  best  diuretics  is  calomel.  It  certainly  increases  the  flow 
of  urine  very  much,  and  in  the  course  of  treatment  of  ascites  may 
be  alternated  with  other  diuretics.  The  usual  mode  of  administra- 
tion is  to  give  it  in  J-grain  doses  every  three  hours.  The  writer  has 
seen  a  patient  not  only  very  ascitic,  but  water-logged,  relieved  by  the 
administration  of  this  drug.  It  has  the  advantage  that  it  can  be 
given  when  the  stomach  refuses  to  accept  other  drugs.  Calomel  may 
be  combined  with  other  diuretics.  When  the  tongue  is  furred  and  nau- 
sea is  present  with  constipation,  calomel  combined  with  caifeine  acts 
very  well :  the  influence  of  the  calomel  on  the  gastro-intestinal  tract  is 
secured,  and  a  diuretic  effect  is  obtained  from  both  drugs.  Under  these 
circumstances  caffeine  will  be  retained  by  the  stomach  when  other 
diuretics  will  be  vomited. 

A  very  valuable  diuretic  is  secured  in  the  combination  of  calomel, 
squill,  and  digitalis:  a  pill  containing  1  grain  of  digitalis,  ^  grain 
of  squill,  and  ^  grain  of  calomel,  administered  three  times  a  day,  very 
promptly  produces  an  increase  in  the  flow  of  urine,  and  is  one  of  the 
best  diuretics  that  can  be  employed. 

Purgatives  are  essential.  Either  salines  or  the  vegetable  cathartics 
which  produce  watery  evacuations  are  to  be  selected.  Saline  cathar- 
tics alone  may  be  sufficient :  6  to  10  ounces  of  the  effervescing  citrate 
of  magnesium,  repeated  two  or  three  times  in  the  morning,  will 
produce  free,  watery  evacuations,  attended  with  diminution  of  the 
ascites.  Rochelle  salt,  administered  in  the  morning,  is  likewise  of 
service,  as  is  thesul})hate  of  magnesium,  llunyadi  water,  Friederich- 
shall  water,  the  German  bitter  water,  and  the  jiurgative  waters  of 
Saratoga,  Bedford,  and  other  springs  in  this  country,  are  also 
useful. 

Compound  jalap  powder  is  a  serviceable  purgative.  Copious 
stools  are  produced  without  causing  exhaustion  of  the  patient.  A 
drachm  may  be  administered  daily,  and  rejieated  if  necessary  once 
or  twice  in  the  twenty-four  hours.  It  may  be  used  thus  for  a  week 
unless  exhaustion  becomes  marked.  It  does  not  usually  cause  jxiin. 
Flaterium  is  another  ]niruativc  which  is  of  service.  ClutterlMU'k's 
elaterium,  \  or  ^  grain,  will  usually  produce  free  catharsis.  It  should 
not  be  administered,  however,  continuously,  but  reserveil  for  emer- 
gencies. 


SYMPTOMS  OF  II EPA  TIC  DISEASE.  813 

In  addition  to  tlic  class  ut"  drugs  just  lucntioiiccl,  tonics  are  called 
for.  The  f'ldl  effect  of  a  diuretic  is  kept  up  by  the  use  of  strych- 
nine, increasing  its  dose  in  accordance  with  the  susceptibility  of  the 
patient. 

Faradization  of  the  abdoniiiial  walls  has  been  recomincndcil  by 
some  clinicians  for  the  relief  of  ascites.  Cases  have  been  reported  in 
which,  following  the  use  of  this  method,  the  dropsy  gradually  disap- 
peared ;  the  cases,  however,  are  too  few  to  give  us  much  confidence  in 
this  form  of  treatment. 

It  must  not  be  forgotten  that  rest,  combinetl  with  a  milk  diet  and 
diuretics,  is  of  the  greatest  importance.  The  milk-cure  and  grape-cure 
must  be  utilized. 

Tapping  the  abdomen  is  a  certain  way  to  remove  an  accuumla- 
tion  of  fluid  in  the  peritoneal  cavity.  The  question  does  not  arise 
in  the  mind  of  the  therapeutist  whether  it  is  a  measure  which  will 
succeed,  but  rather  whether  this  operation  should  be  done  earlv  or 
postponed  until  serious  symptoms  develop  on  account  of  the  large 
accumulation  of  fluid.  The  fluid  within  the  cavity  interferes  with  the 
circulation  and  nutrition  of  organs,  prevents  free  movement  of  fluid  in 
the  lymph-spaces  by  pressure,  certainly  interferes  with  the  action  of  the 
kidneys,  and  for  these  reasons  should  be  removed  early.  So  many  fail- 
ures attend  the  use  of  drugs  that  the  writer  feels  sure,  particularly  as 
paracentesis  is  fraught  with  so  little  danger,  that  this  method  of 
removing  the  fluid  should  be  resorted  to  early — before  changes  due  to 
pressure  become  permanent.  If  done  early,  the  fluid  is  not  likely 
to  reaccumulate,  and  even  if  it  should  there  is  no  reason  why 
frequent  aspiration  should  not  be  done.  There  are  a  number  of 
cases  on  record  which  have  been  tapped  many  times  with  no  bad 
results.  The  dangers  thought  to  attend  the  performance  of  this 
operation  are  peritonitis  and  septicsemia  from  primary  infection  or 
after  non-closure  of  the  punctured  wound.  In  the  writer's  experi- 
ence they  have  been  of  little  moment,  and  in  no  case  have  any 
deleterious  results  followed  tapping.  Sometimes  after  tapping  the 
puncture  does  not  close,  and  it  is  thought  that  the  drainage  that  re- 
sults is  weakening  and  indirectly  causes  the  death  of  the  patient.  This 
has  not  been  the  case  in  the  large  number  of  patients  the  writer  has 
treated.  When  the  wound  did  not  close  the  constant  dripping  of  the 
fluid  seemed  beneficial  to  the  patient.  Such  benefit  is  seen  in  cases  in 
which  Nature  performs  the  operation.  In  two  instances  the  Avriter  has 
observed  rupture  to  take  place  at  the  umbilicus,  followed  by  gradual 
draining  of  the  cavity,  with  most  beneficial  results.  It  does  not  appear 
to  exhaust  the  patient  to  tap  frequently,  although  some  assert  that  such 
is  the  case,  and  argue  against  early  tapping  on  this  account.  If,  how- 
ever, the  physician  does  not  believe  in  early  tapping  for  the  treatment 
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of  ascites,  there  are  certain  iiKlieati(His  for  the  performance  of  aspira- 
tion later.  When  the  fluid  accumulates  to  such  an  extent  as  to  inter- 
fere seriously  with  respiration  and  the  action  of  the  heart,  and,  ]irobal)ly, 
causes  attacks  of  i)alpitation  or  of  smothering,  then  the  operation  must 
be  performed. 

Dislocation  of  the  heart,  increased  frequency  of  action  of  that 
organ,  with  shalhnv  and  hurried  breathing,  are  serious  effects  of 
ascites.  Even  before  more  marked  threatening  symptoms  occur,  in 
the  writer's  opinion  the  abdomen  should  be  tapped  whenever  it  has 
become  so  large  as  to  compel  the  patient  to  assume  an  upright  position 
in  bed.  If  the  operation  is  delayed,  death  frecpiently  takes  place  sud- 
denly on  account  of  interference  with  the  heart's  action,  especially  after 
exertion,  even  if  symptoms  pointing  to  this  interference  have  not  been 
present  previously. 

Paracentesis  Abdominis. — The  instruments  required  are  simple. 
An  ordinary  trocar  and  canula  may  be  employed.  Southey's  trocars,  or 
the  trocar  and  canula  which  Dr.  Douglass  Powell  devised,  are  used  if 
it  is  thought  better  to  drain  gradually.  In  order  to  remove  the  fluid 
Avithout  soiling  the  ])aticnt  and  bedding,  a  flexible  rubber  tube  may  be 
attached  to  the  trocar  to  conduct  the  fluid  to  a  vessel  near  the  bed.  The 
abdomen  should  be  cleaned  with  an  antiseptic  solution  in  accordance 
with  the  rules  for  the  ])erformanee  of  any  al)dominal  o])eration.  The 
bladder  should  be  emj)tied  before  the  operation  and  the  ])atient  given  a 
stimulant.  The  point  selected  for  inserting  the  trocar  should  be  in  the 
median  line,  about  midway  between  the  umbilicus  and  sym])hysis  pubis, 
or  about  four  inches  above  the  latter  point.  Before  the  operation  the 
abdomen  should  be  enveloped  in  a  broad  bandage,  the  ends  of  which 
have  been  equally  divided  into  a  number  of  tails,  and  this  bandage  held 
in  place  by  an  assistant  at  the  back  of  the  patient.  In  order  to  induce 
gentle,  equable  pressure  over  the  abdomen  and  sujijiort  the  abdominal 
Avails,  traction  on  the  different  portions  of  the  bandage  should  be  made 
as  the  fluid  flows  out ;  first  the  tails  in  the  upj>er  portion  should  be 
drawn  upon,  and  as  the  abdomen  decreases  in  size  the  middle  and 
lower  tails  should  be  tightened.  When  the  operation  is  comjiU'ted 
they  may  be  tied  at  the  back  or  side.  In  order  to  ]>revent  pain, 
the  skin  at  the  point  det(M'inined  lor  jiuncture  should  be  anaesthe- 
tized. This  may  be  done  with  salt  and  ice,  holding  them  in  contact 
with  the  skin  until  it  is  frozen.  Phigoline  sjM-ay  or  other  methods 
of  anfesthetizing  the  skin  may  be  used.  During  tlu>  flow  of  the  lluid 
the  ])atient  ol'ten  becomes  i'aint,  and  stinuilants  shouUl  be  administered 
at  this  time.  Sometimes  the  fluid  becomes  blootlv  as  it  flows  out. 
This  should  not  necessarily  cause  alarm.  If  the  trocar  comes  in 
contact  with  the  intestine,  it  may  cause  a  little  bleetling,  or  adhesions 
may  also  be  the  cause  of  the  flow  of  blood.     Very  frcciuently  it  occurs 
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at  the  latter  part  of"  the  operation,  -dud  eoiae.'?  iroiu  the  wound  in  tlie 
abdominal  walL 

Sliould  all  tiie  fhiid  he  i-cinoveil  ?  Prol)al)ly  with  the  first  aspira- 
tion, cspeeially  if  the  aeennudation  had  been  very  great,  the  entire 
amount  shonld  not  be  removed  at  once,  but  more  thorough  aspiration 
done  the  next  day.  If,  liowever,  no  uncomfortable  symptoms  arise 
and  the  lluid  is  small  in  amount,  it  may  all  be  withdrawn  v/ith  safety. 
Tiiis  can  be  quite  Avell  accomplished  by  the  pressure  of  the  bandage 
on  the  abdominal  M-alls,  aided  by  pressure  of  the  hands  of  the  assist- 
ant in  the  Hanks,  and,  if  necessary,  tilting  the  external  end  of  the 
trocar  upward  in  order  to  reach  the  fluid  in  the  lowest  portions.  The 
patient  may  safely  lean  forward  in  order  to  favor  the  gravity  of  the 
fluid  toward  the  trocar.  After  removing  the  trocar,  which  should  be 
done  rapidly,  the  point  of  puncture  should  be  covered  with  borated 
cotton  or  an  antis(>ptic  dressing  held  in  place  by  adhesive  strips.  Some 
authors  advise  closing  the  wound  by  a  stitch  if  leakage  continues 
after  operation,  but,  as  stated  above,  the  writer  does  not  fear  any  bad 
results  from  this  leakage,  and   would  let  it  alone. 

It  is  not  to  be  forgotten  that  freezing  the  skin  in  old  people  or 
debilitated  subjects  may  cause  serious  sloughing,  hence  in  such  cases 
it  should  be  avoided  or  else  gr(>at  care  exercised. 

Jaundice. — The  method  of  treatment  selected  for  the  relief  of  this 
symptom  will  depend  entirely  upon  the  cause.  Jaundice  that  arises  from 
catarrhal  inflammation  of  the  bile-ducts  requires  treatment  directed  to  the 
relief  of  the  associated  catarrh.  In  jaundice  from  obstruction  by  gall- 
stones efforts  should  be  made  to  remove  the  stones  and  cure  the  state  which 
leads  to  their  formation.  If  the  obstruction  is  irremovable  by  medical 
means,  surgical  interference  will  be  necessary.  Jaundice  due  to  obstruc- 
tion from  causes  outside  of  the  dnct,  as  well  as  from  malignant  diseases 
or  organic  diseases  of  the  duct,  such  as  stricture,  adhesive  inflammation, 
etc.,  is  treated  as  a  symptom  only,  the  cause  being  generally  not  remov- 
able. Jaundice  which  occurs  independently  of  mechanical  obstruction 
of  the  ducts  is  likewise  treated  on  general  principles.  The  cause,  if 
possible,  is  removed,  and  the  deleterious  effects  of  the  presence  of 
bile  in  the  blood  and  tissues  is  counteracted  by  remedial  measures. 
In  this  section  jaundice  will  be  discussed  as  a  symptom  only,  bear- 
ing in  mind  the  general  principle  of  the  removal  of  the  cause  if 
possible. 

The  most  serious  effects  of  jaundice  are  upon  the  blood  and  the 
nerve-structures.  Such  methods  should  be  used  as  will  keep  up  the 
integrity  of  the  blood  as  much  as  possible.  This  can  only  be  done  by 
the  food  and  stimulants  which  ensure  the  highest  degree  of  nutrition 
possible.  The  character  of  the  food  selected  must  be  in  accord- 
ance M'ith  the  principles  of  the  dietetic  management  of  liver  disease. 
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Tonics  and  stimulants  also  are  required.  Jn  addition  to  proper  feed- 
ing, attempts  must  be  made  to  eliminate  the  bile  as  rapidly  as  j)o&sible, 
and  therefore  one  of  the  first  principles  of  the  treatment  of  jaundice  is 
to  attend  to  the  secretions.  The  bile  is  discharged  from  the  blood 
chiefly  by  the  kidneys,  and  the  functions  of  these  organs  should  be 
kept  active.  This  must  be  accomplished,  first,  by  hygienic  regula- 
tions that  will  ensure  their  action  and  prevent  congestion  or  inflam- 
mations; secondly,  by  the  use  of  food  and  fluids  which  tend  to 
increase  the  flow  of  urine.  Large  amounts  of  water  are  of  use,  and 
milk  and  diluents  may  be  given  freely.  The  mild  diuretics  are 
admissible.  Alkaline  waters  that  are  diuretic  and  the  alkaline 
chalybeate  waters  are  preferable.  Citrate  of  potassium,  bicarbonate 
of  potassium,  cream  of  tartar  well  diluted,  and  infusion  of  scoparius 
are  the  diuretics  to  be  selected.  The  action  of  the  heart  must  be 
watched  closely,  and  digitalis  given  as  a  diuretic,  and  also  with  the 
view  of  keeping  up  the  strength  of  the  heart.  Any  tendency  to 
diminution  in  the  flow  of  urine  should  be  met  by  cupping  over  the 
kidneys,  by  rest,  and  by  diversion  of  the  blood  to  the  skin,  with  dia- 
phoretics and  warm  applications ;  or  a  hot  bath  may  be  used.  The 
constant  irritating  effect  of  the  bile  is  liable  to  excite  nephritis,  and 
this  must  be  carefully  guarded  against  if  possible. 

Jaundice  is  always  attended  by  mental  sluggishness,  drowsiness,  or 
even  stupor,  increasing  to  coma.  Just  as  the  effects  on  the  blood  are 
to  be  averted  by  the  elimination  of  bile,  so  when  symptoms  of  stupor 
develop  the  organs  which  discharge  bile  should  be  stimulated.  In- 
creased action  of  the  skin  and  the  kidneys  must  be  secured.  Stinudauts 
must  be  used  in  the  more  severe  cases,  and  preparations  of  ammonia 
administered  freely.  Apart  from  stimulants  there  are  no  drugs  which 
will  relieve  the  symptoms  of  cholsemia — symptoms  which  are  always 
very  grave. 

Itching. — The  sleep  of  the  patient  is  so  much  disturbed,  and  the  ner- 
vous system  so  perturbed  by  the  itching  that  froquontly  ensues  in  all 
forms  of  jaundi(;e,  that  some  means  must  be  used  to  control  it.  In  former 
times  it  was  thoujrht  that  the  itching^  was  an  indication  of  the  obstructive 
form  of  jaundice,  but  undoubtedly  it  is  seen  in  all  varieties,  and  grave 
obstructive  jaundice  may  occur  without  itching.  Warm  baths,  spong- 
ing the  body  with  hot  water,  and  stimulating  frictions  may  suffice. 
Solutions  of  bichloride  of  mercury,  1  :  10,000,  are  often  beneficial. 
Hot  alkaline  waters,  as  bicarbonate  of  sodium,  i  ounce  to  the  gallon, 
may  be  required  ;  sponging  with  10  to  20  drops  of  carbolic  aciil  in  a 
pint  of  water  will  also  relieve  the  troublesome  itching.  Frequently 
remedies  that  induce  a  general  action  of  the  skin  are  of  service.  Hot 
drinks  may  allay  the  itching  for  a  time,  hot  sage  tea  being  used  by  a 
number  of  practical  physicians  witli  good  results.     Hot  alkaline  dia- 
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phorc'tk's  likewise  will  give  .some  leliel".  l)i\  Goodliart  has  reeorn- 
meiuled  the  use  of  pilocarpine  and  gives  very  strong  testimony  in  its 
liivor.  The  thnig  is  administered  hypodermieally,  antl  its  adminis- 
tration is  ioUowed  by  relief  after  a  few  hours;  ^.j  grain  is  given  in 
each  dose.  In  the  use  of  the  biehloride  of  mercury  care  must  be 
taken  not  to  employ  it  too  freely  when  the  skin  is  broken  by  scratch- 
marks.  Discoloration  of  the  skin  may  be  removed  or  its  removal 
hastened  by  hot  baths  or  hot  alkaline  baths,  by  the  use  of  fric- 
tions, and  by  the  ai)plieation  of  stimulating  liniments  to  the  surface 
of  the  body. 

The  derangements  of  digestion  that  attend  jaundice  are  to  be  re- 
lieved by  a  diet  caretully  selected  and  regularly  administered.  Articles 
that  undergo  fermentation  are  forbidden,  ^\llen  jaundice  is  present, 
there  is  usually  deranged  secretion  of  bile,  and  hence  foods  the  diges- 
tion and  assimilation  of  which  depend  upon  this  Huid  in  the  intestinal 
.anal  must  be  excluded.  It  is  sufficient  to  say  that  starches,  fats,  and 
sugars  are  to  be  left  out  of  the  dietary.  Flatulency  is  usually  a  very 
marked  symptom,  on  account  of  the  fermentation  due  to  the  absence  of 
bile.  It  may  be  relieved  by  drugs  that  prevent  fermentation,  such  as 
carbolic  acid,  creasote,  naphthol,  salicylic  acid,  and  salol.  If  these 
remedies  do  not  give  relief,  absorbents  may  be  necessary.  Bismuth 
and  charcoal  are  the  best  of  this  class.  Drugs  that  aid  intestinal 
digestion  are  of  service.  Pancreatin  and  preparations  of  a  like  nature 
relieve  the  symptoms.  Formerly  the  deficiency  of  bile  was  supplied 
by  the  use  of  inspissated  ox-gall,  and  it  has  been  thought  that  by  o-  or 
10-grain  doses  every  five  hours  the  indications  are  fully  met  and  the 
antifermentative  and  laxative  effects  of  bile  secured.  The  large  amount 
of  bile  in  the  intestinal  canal  in  health  renders  it  quite  doubtful  that 
such  small  doses  are  of  much  service.  The  purgative  effect  of  healthy 
bile  in  the  intestine  must  be  secured  by  the  use  of  laxatives.  The  alka- 
line and  purgative  waters  may  be  used,  or  the  phosphate  of  sodium  and 
drugs  of  a  similar  character  may  be  given.  Constipation  must  be 
relieved  or  it  will  become  a  very  troublesome  and  distressing  symptom^ 
particularly  if  flatulency  accompanies  it. 

In  some  forms  of  jaundice  it  is  not  advisable  to  use  drugs  wdiich 
stimulate  the  secretion  of  bile  very  much.  In  fact,  in  all  forms  of 
jaundice  from  obstruction  they  should  be  excluded.  If  the  purgatives 
suggested  cannot  be  administered,  the  bowels  should  be  opened  by 
an  enema  or  a  glycerin  suppository. 

Haemorrhages. — Haemorrhages  occurring  in  jaundice  are  an  indi- 
cation of  the  condition  of  the  blood.  They  can  be  foreseen  almost 
always  if  careful  observations  of  the  globular  richness  of  the  blood 
are  made.  They  are  most  difficult  to  control,  and  are,  in  the  first 
place,  to    be   prevented,  if  possible,  by  healing  up   all   abraded  or 
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ulcerating  surfaces  that  may  be  ]>re.scnt,  and  by  taking  care  not  to 
cause  any  wounds.  Surgical  o])erations  are  ncjt  to  be  considered 
unless  absolutely  unavoidable.  If  they  must  be  performed,  thev 
should  be  done  before  the  richness  of  the  blood  is  much  reduced. 
Haimorrhages  may  occur  from  the  nose,  the  fauces,  the  stomach, 
and  the  bowels.  They  are  to  be  treated  by  the  local  applica- 
tion of  unirritating  astringents,  by  cold,  by  rest  in  Ijcd,  injections 
of  ice-water  into  the  nostrils  or  fauces,  or  large  enemata  of  ice- 
water  into  the  rectum  when  they  arise  in  this  region.  Ice  may 
be  swallowed  for  gastric  haemorrhage,  and  cold  applied  to  the  epi- 
gastrium. The  internal  administration  of  astringents,  as  gallic  acid, 
astringent  solutions  of  iron,  or  diluted  aromatic  sulphuric  acid,  is 
advisable.  llockbridge  alum-water,  taken  internally,  appeared  to 
have  had  some  effect  in  checking  the  luemorrhages  of  intense  jaun- 
dice in  a  case  occurring  in  the  practice  of  the  writer.  Artificial 
solutions  of  aliun-water  may  be  used  for  hseraorrhages  that  are  ex- 
ternal or  in  those  occurring  in  the  nose  or  rectum.  Turpentine  and 
hydrastis  are  useful,  and  preparations  of  ergot  are  advised.  The 
latter  drugs  are  usually  most  nauseous  to  ])atients,  especially  those 
with  liver  disease. 

Vomiting. — Vomiting  is  liable  to  occur  in  many  forms  of  liver  dis- 
ease. It  arises  usually  from  congestion  or  from  fulness  of  the  ]>ortal  cir- 
culation due  to  obstruction  of  the  circulation  of  the  liver.  It  occurs 
reflexly  when  gall-stones  are  moving  or  attempting  to  move  in  the  bile- 
ducts  or  gall-bladder.  In  order  to  relieve  the  symptom  the  ]>atient 
must  be  properly  led  with  liquids.  They  shoidd  be  frecpiently  admin- 
istered in  small  quantities.  Lime-water  should  be  added  to  milk  in 
proper  proportions,  or  carbonated  waters  may  take  its  jilace.  Car- 
bonated waters,  as  the  plain  soda-water  of  the  sho])s,  may  also  be  used 
with  much  advantage.  Champagne  will  often  beef  service.  Koumyss, 
whey,  and  buttermilk  often  answer  if  given  in  small  quantities  fre- 
quently. External  applications  may  be  used,  such  as  nuistard  or  any 
similar  counter-irritant.  When  the  vomiting  is  protracted  a  fly  lilister 
should  be  applied  to  the  cjiigastrium.  After  vesication  is  produced  the 
raw  surl'ace  may  be  dustcnl  with  morphine.  The  choice  ot"  internal 
remedies  depends  upon  the  cause.  If  the  vomiting  is  associated  with 
portal  congestion,  it  must  be  relieved  by  enemata.  jiarticularly  it" 
purgatives  are  not  retained  by  the  stomach.  The  mercurials,  and 
especially  calomel,  in  small  doses  will  produce  catharsis,  and  in  that 
way  relieve  the  congested  stomach.  The  alkaline  jnirgative  siilts,  well 
diluted,  are  also  of  service.  They  may  be  fre(|neiulv  administered  in 
very  small  ([uautities,  as  a  tea-spoonful  of"  iced  li(|uid  citrate  of  mag- 
nesium every  ten  or  fifteen  miimtes.  Equal  jiarts  of  ITunyadi  water  and 
Apollinaris  will  often  j)roduce  watery  evacuations,  with  prompt  relief  of 


4 


VOMITING.  Xjf) 

the  voinitin*^,  hut  uiilt'ss  pnrjialioii  is  produced  tlio  vomiting  will  [)roh- 
ably  not  cease.  If"  the  voniitiuj^  is  due  to  the  presence  of  gall-stones, 
of  course  the  remedies  directed  to  the  relief  of  the  foreign  body  are 
to  l)c  used.  If  the  cause  cannot  be  relieved,  in  addition  to  the  blister 
and  a  selection  of  ])roper  foods  measures  addressed  to  the  stomach  must 
be  resorted  to.  The  troublesome  and  persistent  retching  that  attends 
"  biliousness  "  and  the  passage  of  a  gall-stone  is  relieved  by  lukewarm 
water,  which  causes  free  vomiting.  Weak  infusions  of  bitters,  such 
as  sage,  produce  the  same  effect.  If  there  is  undigested  food  in 
the  stomach,  an  emetic  must  be  administered.  AVashing  out  the 
stomach  thoroughly  with  hot  water,  or  with  hot  water  in  which  boric 
acid  has  been  dissolved  in  j)roper  proportion,  will  often  allay  tlie  vom- 
iting. If  these  means  fail,  gastric  sedatives  are  necessary.  Small 
doses  of  morphine,  given  dry  on  the  tongue,  will  often  allay  the  vomit- 
ing. In  combination  with  calomel  its  effect  is  even  more  marked — 
Tg"  ^^  TT  &™"i  of  morphine  and  -^  to  -^2  gi'ain  of  calomel  admin- 
istered every  half  hour.  Bismuth  is  a  useful  sedative.  It  may  be 
given  in  powder  alone  or  combined  with  mor])liine,  or  the  effervescing 
salts  of  bismuth  may  be  used.  Oxalate  of  cerium  and  hydrocyanic 
acid  are  also  advised.  Cocaine  in  doses  of  |  grain  in  solution  or  pill 
form  very  promj)tly  relieves  persistent  vomiting  in  some  cases.  Crea- 
sote,  administered  in  pill  form,  is  also  often  of  service,  as  is  deodorized 
tincture  of  opium  in  doses  of  2  or  3  drops  every  one  or  two  hours. 
Alkalies  are  often  of  service,  and  bicarbonate  of  sodium  or  potassium 
or  neutral  mixture  may  be  used. 

Diarrhcea. — If  the  diarrhoea  is  associated  with  fermentation  and  the 
stools  are  very  large  and  Avatery,  it  should  be  checked  by  astringents 
and  antifermentatives.  Creasote,  carbolic  acid,  charcoal,  and  bismuth 
are  ofiten  used.  Alkalies,  as  bicarbonate  of  sodium  alone  or  wnth 
pancrcatin  or  liquor  pancreaticus,  may  be  given.  Aromatic  sulphuric 
acid  in  doses  of  5  to  10  drops,  well  diluted,  is  one  of  the  most  serv- 
iceable astringents.  Preparations  of  zinc,  as  the  oxide,  and  of  lead, 
as  the  acetate,  yield  good  results.  These  remedies,  if  the  secretion 
of  the  kidney  is  healthy,  may  be  administered  with  opium  and  its 
preparations,  or  may  be  used  alone.  Diarrhoea  will  sometimes  require 
purgatives  to  relieve  it.  This  is  particularly  true  if  the  stools  are 
small  and  frequent  and  associated  with  dysenteric  symptoms ;  alka- 
line purgatives,  as  large  doses  of  sulphate  of  magnesium,  are  then 
required.  Frequently  relief  is  given  by  the  use  of  a  large  enema 
given  early  in  the  day,  which  irrigates  the  colon.  The  water  used 
should  be  hot,  and  an  antiseptic  may  be  dissolved  in  it,  such  as  boric 
acid  or  creolin.     Proper  food  nuist  of  course  be  selected. 

Hcemorrhokh. — Haemorrhoids  are  liable  to  be  present  in  patients 
suffering  from  diseases  of  the  liver.     There  is  no  contraindication  to 
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surgical  measures  for  their  relief,  except  protracted  jaundice,  when 
haemorrhage  at  the  operation  is  likely  to  be  excessive.  We  do  not 
know  whether  prompt  healing  is  interfered  with  by  portal  conges- 
tion, nor  do  we  know  whether  local  and  general  infection,  in  spite 
of  antiseptic  measures,  is  more  liable  to  occur  when  the  haemorrhoids 
are  due  to  intercurrent  liver  disease.  In  order  to  relieve  them  the 
bowels  must  be  kept  open.  The  patient  should,  if  possible,  have 
an  evacuation  in  the  recumbent  posture,  and  a  rectal  bougie  may 
be  used  with  great  comfort.  After  the  evacuation  the  parts  are 
to  be  thoroughly  cleansed  and  disinfected.  A  small  clyster  of  olive 
oil  will  give  relief.  If  the  bowels  are  not  too  constipated,  a  small 
amount  of  laudanum  may  be  added  to  the  oil.  If  the  alkaline 
]>urgative  waters  do  not  produce  evacuations  of  proper  consistence^ 
preparations  of  sulphur  will  sometimes  provoke  an  easy  movement^ 
which  gives  great  relief.  The  sulphur  is  to  be  used  at  night, 
either  alone  or  in  the  combination  knoAvn  as  compound  licorice 
powder.  Astringents,  ointments,  and  washes  are  to  be  used  when 
distressing  symptoms  arise. 

Biliousness. 
If  premonitory  symptoms  prevail  before  the  more  acute  symptoms 
arise,  the  attack  may  be  averted  by  a  saline  purgative  or  an  emetic. 
A  glass  of  hot  water  in  which  Carlsbad  salt  has  been  dissolved  will 
often  clear  the  tongue  and  remove  the  bad  taste  in  the  mouth,  par- 
ticularly if  proper  food  is  taken  and  restriction  in  the  duties  of  the  tiay 
is  carried  out  during  the  succeeding  twenty-four  hours.  Podo})hyllin, 
^  grain,  or  a  mercurial,  as  5  grains  of  blue  mass,  at  bed-time,  may 
produce  the  same  result.  If,  in  spite  of  the  measures  indicated, 
which  may  be  continued  two  or  three  nights,  the  acute  symptoms 
develop,  rest  and  quiet  must  be  enjoined.  Bland  articles  of  diet, 
chiefly  liquids,  should  be  frequently  administered  in  small  quantities. 
Large  draughts  of  lukewarm  water  will  relieve  retching,  and  the 
sipping  of  hot  water  stop  the  vomiting.  Sinapisms  to  the  epigastrium 
are  of  value.  The  excessive  vomiting  may  also  be  relieved  by  carbonic- 
acid  "water  or  cracked  ice.  Etiervescing  alkaline  watei's  are  etticient  if 
they  are  laxative.  In  minute  quantities  the  effervescing  salts  of  bis- 
muth are  of  special  advantage  in  some  cases.  As  soon  as  purgation  is 
secured  the  vomiting  generally  ceases,  (^flen,  sedative  doses  of  calo- 
mel, just  large  enough  to  act  upon  the  bowels,  can  be  given,  and  |- 
or  |-  grain  every  half  hour  or  hour,  dry  on  the  tongue,  is  generally 
efficient.  It  may  be  combinwl  with  small  doses  (1  grain)  of  subni- 
trate  or  subcarbonate  of  bismuth.  In  some  cases  with  restlessness 
minute  doses  of  morphine  may  be  added.  Indeed,  ^  to  ^  grain 
of  calomel  and  4^  to  -g^  grain  of  morj)hine,  dry  on  the  tongue,  is  the 
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best  remedy  for  vomitiiifj!;  the  writer  has  used.  If  tliere  is  hcadaclie 
caifeiiie  may  ue  added  to  the  eahjinel  in  ^-,  i-,  or  1-grain  doses. 
Lately  acetaiiilid  has  seemed  to  be  of  advantage.  It  does  iK^t  nau- 
seate, and  in  1-  or  2-grain  doses  soon  relieves  the  pain.  The  ])ur- 
gative  aetiou  of  calomel  may  be  aided  by  an  enema  or  glycerin  sup- 
])ository. 

Some  patients  crave  an  acid  when  suffering  from  l)iHousncss.  The 
iU'omatic  sulphuric  acid,  in  doses  of  2  or  3  drops  in  a  table-spoonful 
of  aniseed-water  or  cinnamon-water  given  every  half  hour,  will  be 
found  to  be  gratefid.  A  drop  of  deodorized  tincture  of  opium  may 
be  added,  and  augments  the  sedative  effect  of  the  acid.  The  fore- 
going remedies  are  of  service  after  the  bowels  have  been  moved  by 
a  ])urgative  or  if  a  symptomatic  diarrhoja  attends  the  attack. 

In  some  cases  neutral  mixture  or  the  officinal  solution  of  citrate  of 
potassium  in  ^-ounce  doses  checks  the  vomiting.  Equal  parts  of  the 
latter  and  paregoric  in  a  dose  of  1  or  2  drachms  is  a  favorite  prescrip- 
tion with  the  writer. 

Lime-water  alone  or  added  to  milk  is  used  frequently.  Milk 
diluted  with  lime-water  or  carbonated  water  and  administered  in  small 
quantities  allays  thirst  and  vomiting.  Stinudants  luay  be  necessary. 
Small  amounts  of  fine  brandy  or  good  rye  whiskey  added  to  lime-water, 
if  iced,  are  often  grateful.     Champagne  is  also  very  good. 

When  the  symptoms  of  biliousness  are  less  acute  and  more  pro- 
tracted, the  diet  must  be  regulated  in  accordance  with  the  principles  of 
the  dietetics  of  liver  disease.  The  drugs  to  be  used  are  those  which  in- 
crease the  action  of  the  liver  and  relieve  portal  stagnation  by  producing 
a  movement  of  the  bowels  each  day.  Alkalies  are  the  best,  and  the 
alkaline  purgative  waters  or  salines  dissolved  in  large  amounts  of  water 
.soon  remove  the  disagreeable  symptoms.  The  writer  usually  selects 
phosphate  of  sodium,  and  has  seen  the  state  of  biliousness  removed  by 
the  use  of  this  drug  dissolved  in  hot  water  and  sipped  slowly  at  bed- 
time. In  more  severe  cases  it  may  also  be  taken  in  the  morning  before 
breakfast.  Carlsbad  or  Saratoga  Vichy  salts  in  the  same  way  are  also 
of  service.  The  vegetable  hepatic  stimulants  may  answer  instead,  and 
indeed  have  been  of  service  when  alkaline  waters  could  not  be  taken. 

It  is  of  great  advantage  to  combine  an  alkali  with  a  vegetable 
cathartic,  and  in  cases  of  biliousness  in  which  the  patient  is  liable  to 
acute  exacerbations  bicarbonate  of  sodium  and  salicylate  of  sodium, 
alone  or  together,  combined  with  rhubarb  in  tincture  or  with  infusion 
of  gentian,  given  before  meals  have  been  of  service  to  the  Avriter.  The 
dose  of  rhubarb  is  such  as  to  ensure  one  or  two  evacuations  of  the 
bowels  each  day.  Instead  of  the  bitter,  for  children  an  aromatic  §yrup 
may  be  used  as  the  excipient.  The  writer  is  satisfied  that  an  alkali 
administered   in  this  way  is  of  much  service  in  cases  of  biliousness 
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which  occur  in  persons  of  phlegmatic  temperament  who  are  over- 
weight and  leading  a  sedentary  life  without  much  strain  or  excitement. 

The  mineral  acids  are  of  decided  advantage  in  biliousness,  particu- 
larly if  associated  with  abundant  discharge  of  urates  and  uric  acid. 
For  this  purpose  nitro-hydrochloric  acid  and  dilute  hydrochloric  acid 
have  served  the  writer  well.  They  should  be  given  after  meals,  well 
diluted,  and  may  be  combined  advantageously  with  a  bitter,  as  nux 
vomica  in  small  doses.  It  has  seemed  to  the  writer  that  persons  of 
spare  build,  of  dark  complexion,  engaged  in  a  sedentary  occupation 
with  much  worry,  are  best  relievefl  by  acids.  They  are  also  indicated, 
according  to  Ringer,  if  there  is  headache  situated  along  the  eyebrows. 

At  the  same  time,  drugs  which  aid  gastric  and  intestinal  digestion 
or  which  allay  the  distressing  symptoms  must  be  usefl.  Preparations 
of  pepsin  and  pancreatin  are  required.  The  vegetable  bitters  or  min- 
eral acids,  bismuth,  carbolic  acid  or  creasote,  charcoal,  and  similar 
drugs,  are  to  be  used  if  indications  require  them. 

Patients  who  can  do  so  are  always  benefited  by  a  course  of  waters 
at  any  good  "  cure,"  while  a  life  in  the  woods,  a  sea-voyage,  travel, 
or  light  occupation,  if  carried  out  in  accordance  with  hygienic  rules, 
removes  all  traces  of  sluggishness  of  the  liver. 

The  administration  of  drugs  is  the  least  important  element  in  the 
cure  of  biliousness.  Attacks  must  be  prevented  and  the  tendency 
removed  bv  a  properly-regulated  life.  If  the  diet  is  selected  in  accord- 
ance with  the  rules  previously  indicated,  it  will  aid  much.  Proper 
exercise  must  be  taken,  occupation  inquired  into,  hours  of  work  and 
rest  regulated,  systematic  bathing  directed,  and,  in  fact,  the  life  of  each 
day  conducted  in  a  strictly  hygienic  manner.  In  children  the  best  residts 
are  seen  if  the  patient  is  properly  managed.  In  accordance  with  the 
foregoing  their  life  must  be  regulated,  and  in  addition  the  proper 
development  of  all  the  functions  should  be  aided.  Their  muscular 
svstem  must  be  developed  and  the  skeleton  strengthened.  Pro|>er 
attention  must  be  given  to  the  eyesight.  Often  the  evolution  of  the 
naso-pharvngoal  structures  is  overlooked.  An  excess  of  lymphoid  tis- 
sue, as  seen  in  adenoid  growths  in  the  naso-pharynx,  interferes  with 
development,  curtails  breathing,  requires  hurried  eating,  and- hence  dis- 
turbs digestion  and  interferes  with  nutrition.  In  the  writer's  hands  the 
removal  of  such  growths  has  been  followed  by  as  striking  results  as  are 
seen  when  pn^per  glasses  are  fitted  to  a  sufferer  from  a  refraction  error. 
Outdoor  life,  bathing,  gymnastics,  exercise,  and  proper  food  and  iiours 
for  sleep  will  produce  remarkable  changes  for  the  better. 

Fatty  Liver. 
Fatty  degeneration  of  the  liver  dependent  upon  disease  of  other 
organs  requires  for  its  treatment  the  relief  of  such  disease  if  possible. 
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or  ail  attt'iiipt  to  coiintoract  the  debilitating  effects  of  the  disease.  The 
general  health  of  the  patient  demands  attention,  and  with  tiie  removal 
(if  the  i-ause,  tonics  and  stimulants  and  out-door  life,  with  well- 
regidated,  highly-nutritious  diet,  and  all  measures  to  j)romote  the 
general  health,  must  be  resorted  to.  Fatty  infiltration  of  the  liver, 
or  the  fat  liver,  as  it  may  be  termed,  like  the  fatty  heart,  is  usually 
associated  with  general  obesity  and  an  increase  of  fat  in  other  organs. 
The  presence  of  fat  in  the  liver  is  not  as  serious  as  its  presence  in 
other  situations ;  as,  for  instance,  in  the  heart.  The  treatment,  there- 
fore, of  fatty  liver  is  the  same  as  advised  in  the  treatment  of  obesity, 
the  method  selected  being  dependent  upon  the  cause  of  the  obesity 
and  the  condition  of  the  heart  and  arteries  of  the  patient.  The 
methods  of  Oertel,  Banting,  Ebstein,  Schwenninger,  and  others  are  of 
avail.  In  the  use  of  these  methods  reduction  of  the  aaiount  of  food  is 
insisted  upon  and  plenty  of  exercise  ordered.  Oertel  also  reduces  the 
quantity  of  fluids.  All  of  these  authors  allow  a  mixed  diet,  with  the  excep- 
tion of  Banting,  who  orders  an  exclusive  albuminous  diet.  Ebstein  per- 
mits the  fats  to  be  taken,  but  requires  a  reduction  in  the  starch  and  the 
saccharine  foods.  In  proper  eases  purgatives  may  be  used,  and  espe- 
cially in  the  form  of  mineral  waters.  Oertel,  however,  advises  against 
the  use  of  the  Carlsbad  waters  or  the  "cure"  at  Carlsbad.  The 
Marienbad  waters  are  advised  by  Kisch,  but  it  is  to  be  remembered 
that  an  an»mic  patient  would  be  prostrated  by  such  a  course,  while 
a  plethoric  one  would  be  improved.  Graduated  exercise,  of  course, 
must  be  allowed,  the  amount  dependent  upon  the  condition  of  the 
heart.  Such  exercise  gradually  strengthens  the  heart-muscle  and 
increases  its  function.  In  grave  cases  it  should  be  attempted  only 
in  the  strictly  accurate  manner  laid  down  by  Oertel.  The  circulation 
in  the  right  heart  and  pulmonary  vessels  is  increased  and  the  general 
circulation  benefited  thereby.  The  portal  circulation,  particularly, 
would  be  stimulated  by  proper  exercise  by  gymnastics  and  properly- 
directed  massage.  Drugs  are  not  of  much  service.  Preparations  of 
arsenic  may  be  used,  and  iron,  if  the  patients  are  aneemic,  is  always 
of  service. 

Congestion  of  the  Liver. 

Active  hyperremia  of  the  liver  is  seen  more  particularly  in  hot 
climates.  It  follows  the  abuse  of  stimulants.  Rich  food  and  alcoholic 
drinks  must  be  avoided,  and  checking  of  the  perspiration  prevented. 
A  repetition  of  the  attack,  so  liable  to  take  place,  can  be  prevented  by 
these  means.  The  diet  must  be  simple.  Milk,  broth,  beef-essence, 
and  the  most  easily  digested  semi-solids  must  be  employed.  Active 
hyperfemia,  if  attended  by  pain,  may  require  local  bloodletting,  as 
by  cups  or  leeches.     The  latter  may  be  applied  to  the  anus.     Deple- 
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tion  can  sometimes  be  secured  by  active  purgation  with  salines.  A 
warm  bath  at  the  time  of  the  attack  is  of  service.  Sinapisms,  fol- 
lowed by  large  poultices  of  flaxseed  or  cloths  wrung  out  of  hot  water, 
with  or  without  turpentine,  give  great  comfort.  Some  internal  reme- 
dies appear  to  relieve  the  congestion.  Alkalies,  chloride  of  ammo- 
nium, and  ipecacuanha  are  highly  spoken  of.  Mercurials  are  not  re- 
sorted to.  P^ffervescing  alkalies  may  be  administered  before  meals 
with  a  weak  bitter  infusion.  J3icarbonate  of  sodium,  with  tarax- 
acum, is  often  prescribed,  and  Carlsbad,  Vichy,  and  Bedford  salts 
are  valuable.  Chloride  of  ammonium  is  considered  by  some  almost  a 
specific.  Large  doses  are  administered  frequently,  and  in  twenty-four 
or  forty-eight  hours  the  acute  symptoms  disappear.  Ten  grains  of  the 
drug  may  be  given  every  two  hours,  largely  diluted,  or  20  grains  at 
intervals  of  four  hours  until  six  doses  have  been  taken,  when  the 
amount  may  be  reduced.  McLean  has  called  attention  to  the  value 
of  ipecacuanha.  Large  doses  alone  are  of  service;  15  to  30,  or  even 
40,  grains  are  administered,  care  being  taken  not  to  provoke  emesis. 
In  order  that  this  may  be  prevented,  the  patient  should  lie  down  and 
precede  the  doses  of  ipecacuanha  by  10  drops  of  deodorized  tincture 
of  opium,  and  at  the  same  time  a  mustard  plaster  should  be  applied 
to  the  epigastrium.  The  ipecac  should  be  repeated  in  three  houi"s,  and 
after  the  second  dose  relief  is  usually  secured.  If  not,  a  tiiird  dose 
may  be  taken. 

Chronic  Congestion  or  Chronic  Hypersemia  of  the  liver  requires 
treatment  with  two  objects  in  view :  first,  to  remove  the  cause  ;  and 
.second,  to  deplete  the  engorged  liver.  In  order  to  secure  the  first,  the 
circulation  must  be  carefully  studied.  Lesions  of  the  heart  which 
produce  venous  stasis  must  be  overcome  if  possible :  digitalis  is 
therefore  to  be  used  in  full  doses  until  the  dilatc^d  heart  responils  to 
treatment.  Other  cardiac  tonics  are  likewise  of  service.  Saline 
cathartics,  as  the  sulphate  of  magnesium  or  the  saline  purgative 
waters,  must  be  judiciously  administered.  The  congestion  may  be 
due  to  disease  of  other  organs  within  the  abdomen  or  arise  from  the 
pressure  of  growths  or  hvpertrophied  organs.  If  possible  they  should 
be  removed.  Malarial  congestion  requires  for  its  treatment  the  use  of 
proper  antiperiodics,  of  saline  purgatives,  counter-irritation  or  fre- 
quent cuppings,  and  even  occasional  leechings,  over  the  liver  or  about 
the  Jinus.  A  certain  amount  of  anannia  is  frequently  jiresent,  and 
must  be  treated  in  tlu'  usual  way.  Arsenic  meets  several  indications 
when  used  cautiously  :  the  chronic  malaria,  the  ]>oor  digestion,  and 
the  weak  iieart  are  benefited.  The  general  indications  concerning 
diet  and  exercise  ])reviously  mentioned  nnist  be  carefully  attendcxi 
to.  When  congestion  of  the  liver  is  fiillowtnl  by  atrophy  or  by  the 
*' nutmeg"  liver,  symptoms  of  ])ortal  obstruction  arise,  as  in  cirrhosis. 
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The  treatiuent  tletaik-il  in  the  section  on  tlu'  latt(U'  di.st'a.se  and  in  tiie 
discussion  of  Ascites,  etc.  is  applicable  t(^  atrophy  and  "nutmeg  liver." 
Pigment  liver  is  due  to  congestion,  with  deposition  of  luematin  in  the 
vessels  and  secondary  interstitial  hepatitis.  The  treatment  is  evident 
from  what  has  already  been  said. 

Amyloid  Degeneration  of  the  Liver. 

There  are  no  druy;s  which  havi-  anv  influence  on  amvloid  dcffen- 
eration,  although  at  one  time  it  was  thought  that  alkalies  administered 
freely  had  a  decided  effect  upon  the  condition.  The  cause  must  be  com- 
bated in  the  management  of  amyloid  disease,  and  its  baneful  infiueuce 
removed  if  possible.  Suppuration  must  therefore  be  checked,  bone  dis- 
eases treated  actively  and  as  early  as  possible,  and  syphilis  and  tuber- 
culosis treated  in  accordance  with  the  well-known  methods  for  their 
limitation.  It  should  not  be  forgotten  by  surgeons  who  hesitate  in  the 
performance  of  operations  that  the  continuance  of  chronic  suppuration 
or  of  any  chronic  necrotic  ]>rocess  is  liable  to  be  attended  by  amyloid 
degeneration.  Imminent  danger  from  this  cause,  therefore,  urges  to 
early  operation. 

Iodine  is  said  to  be  of  service  in  amyloid  disease.  Murchison 
advises  the  administration  of  the  tincture  in  doses  of  10  or  15  minims, 
diluted,  three  or  four  times  a  day.  No  doubt  cases  of  amyloid  disease 
are  benefited  by  this  drug,  but  it  is  not  likely  that  the  degenerative 
process  is  checked. 

The  general  rules  regarding  diet,  habits,  and  exercise  that  pe:  lain 
to  all  forms  of  hepatic  disease  must  be  enjoined,  as  far  as  practicable. 

In  the  course  of  amyloid  disease  of  the  liver  complications  will 
arise  and  demand  attention.  The  disease  is  likely  to  cause  most 
obstinate  vomiting  and  excessive  diarrhoea,  both  of  which  are  dif- 
ficult to  control.  For  the  vomiting  counter-irritation  over  the  epi- 
gastrium may  be  used,  and  bismuth  and  hydrocyanic  acid  administered 
internally.  Cocaine  appeared  to  be  of  service  in  one  of  the  writer's 
cases.  Whether  to  check  the  diarrhoea  or  not  is  always  a  problem, 
because  albuminuria  is  generally  present.  Opiates  must  be  used  under 
these  circumstances  with  great  caution,  and  even  with  care  uraemia 
may  occur.  Large  doses  of  bismuth  and  aromatic  sulphuric  acid  mav 
be  given,  and  hot  fomentations  and  counter-irritation  used  upon  the 
abdomen. 

Hydatid  Cysts  of  the  Liver. 

The  treatment  of  hydatid  cysts  is  preventive,  symptomatic  and 
curative.  Care  should  alwavs  be  taken  by  those  who  are  amour  io^s 
and  other  animals  to  avoid  contracting  the  disease. 

The  symptoms  which  require  relief  are  usually  due  to  pressure  or 
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to  local  inflammation,  indicated  by  pain.  In  mnltiple  hydatid  cysts, 
jaundice  and  ascites  are  tlie  symptoms  which  demand  the  attention  of 
the  therapeutist. 

At  one  time  it  was  thought  tliat  medicine  by  the  mouth  would  cause 
destruction  of  the  parasite,  followed  by  absorption  of  the  cyst.  Chamo- 
mile alone  or  with  bromide  of  potassium  was  advised  ;  turpentine  was 
administered  by  others;  iodide  of  potassium  has  been  vaunted;  and 
Davine  thought  he  obtained  some  good  results  from  salts  of  mercury. 
The  argument  against  the  administration  of  drugs  is  that  by  disturb- 
ing the  intestinal  canal  risk  of  rupture  from  vomiting  or  diarrhoea  is 
increased. 

It  does  not  seem  probable  that  internal  remedies  can  be  so  absorbed 
and  taken  uj)  by  the  cyst  as  to  influence  the  life  of  the  parasite.  If 
any  curative  treatment  is  advisable,  operative  measures  of  some  form 
slundd  at  once  be  decided  upon.  Various  method  are  advocated,  but 
tapping  and  free  excision  have  the  support  of  most  men  of  experience. 
The  injection  of  medicated  fluids  and  the  use  of  electricity  are  not  with- 
out advocates.  Tapping  may  be  done  with  a  trocar  and  canula,  or  by 
means  of  aspiration  with  the  Dieulafoy  apparatus,  which  is  usually 
employed.  The  advocates  of  puncture  of  the  cyst  believe  that  it  is 
the  simjilest  method  and  attended  with  the  least  danger.  Of  course 
if  suppuration  has  taken  place  in  the  cyst  no  cure  can  be  brought 
about  simply  by  tapping  or  aspirating.  Surgeons  who  oppose  tap- 
ping or  the  use  of  the  aspirator  believe  that  serious  results  sometimes 
follow  this  method.  There  is  no  doubt  that  in  a  measure  one  is  strik- 
ing in  the  dark  when  the  needle  is  plunged  into  the  region  in  which  a 
hydatid  cyst  is  situated. 

Graham  in  his  recent  work  on  Hydatid  Dii^eascs  relates  a  number 
of  cases  which  died  a  short  time  after  tapping.  In  one  case  the 
cause  of  death  could  not  be  found  at  the  post-mortem  examination  ;  in 
another,  sudden  cough  on  the  introduction  of  the  needle  led  to  rupture 
of  the  cyst  into  the  lung,  with  luTUiorrliage  which  filled  the  whole  left 
lung.  In  two  of  his  patients  tapping  had  to  be  immeiliatcly  followed 
by  free  incision,  l:)ecause  of  the  onset  of  alarming  symptoms.  It  is  fair 
to  state  that  in  both  these  cases  the  cyst  was  in  the  lung.  Graham 
states,  however,  that  he  has  frequently  noticed,  after  evacuating  an 
abdominal  liydatid,  troublesome  and  intense  symptoms,  such  as  vom- 
iting, severe  pain,  high  temperature,  and  a  rapid  pulse  j^ersisting  ^or 
several  days.  He  does  not  believe  that  this  is  due  to  ]H'ritonitis,  but 
that  either  absorption  of  the  fluid  had  taken  place  or  else  the  symptoms 
were  reflex  in  their  character.  In  the  very  limitetl  experience'  of  the 
writer  aspiration  with  antisejitic  precautions  was  not  fi>lIo\ve<l  by  grave 
symptoms,  and  resulte<l  in  cure  in  two  patients,  a  chiUl  and  an  adult. 
It  is  thought  tliat  in  the  ]iroccss  of  cure  after  tajtjiing  tlic  ryst-walls 
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collapse  and  fall  away  from  the  adveiititia  ;  an  exiKlatioii  of  serum 
then  takes  plaee  as  the  new  cyst  forjus,  while;  the  eyst-wall  heeomes 
a  suppurating  mass,  brcaUinjx  down  into  an  ainoi'phous  debris.  Some 
authors  believe  that  it  is  ncccssarv  t»j  evacuate?  oidv  a  small  amount  of 
fluid. 

Graham  advises  the  physieian  not  to  allow  the  patient  to  go  out  of 
his  care  until  some  time  has  elapsed,  as  there  is  danger  of  sup})ura- 
tion.  Fagge  recommends  that  a  year  of  quiet  should  elapse  after 
the  cyst  has  been  tai)i)ed,  in  order  that  suppuration  may  not  be 
set  up.  It  has  just  been  mentioned  that  it  is  uncertain  what  is 
touched  by  the  exploring  needle  when  it  is  introduced  in  the  hepatic 
region.  The  dangers  that  raay  arise  from  tapping  are  increased  often 
because  of  the  difficulty  of  localizing  the  cyst.  The  cyst  may  be 
either  directly  beneath  the  diaphragm,  behind  the  pendent  lobes  of 
the  liver,  or  in  the  median  line  near  the  suspensory  ligament.  For 
these  reasons,  while  exploratory  puncture  in  certain  regions  is  sim- 
ple and  apj)arently  free  from  risk,  tapj)ing  operations  are  not  to  be 
generally  advised  in  the  treatment  of  hydatid  disease. 

Direct  incision  and  evacuation  of  the  contents  of  the  hydatid  is  cer- 
tainly the  most  rational  method  of  treatment.  The  operation  is  per- 
formed as  are  other  abdominal  operations.  Lindemann  is  said  to  have 
performed  the  first  operation  in  1871.  He  stitched  the  cyst- Avail  to  the 
abdominal  parietes,  and  his  patient  made  a  rapid  recovery.  Tait  makes 
an  abdominal  incision,  aspirates  the  fluid,  then  opens  the  cyst,  and 
stitches  its  edges  to  the  external  wound.  Simons  operates  differentlv. 
He  first  inserts  a  fine  trocar  and  canula,  and  withdraws  the  canula  to 
verify  the  diagnosis.  He  then  inserts  a  larger  instrument,  which  allows 
some  fluid  to  escape.  He  keeps  this  in  position,  and  applies  an  anti- 
septic dressing.  The  plugs  in  the  canula  are  removed  at  intervals  of 
a  few  days  in  order  to  study  the  character  of  the  disease.  As  soon  as 
pus  is  found  inflammatory  adhesions  have  resulted,  and  he  then  cuts 
directly  into  the  cyst.  This  method  is  tedious,  and  even  uncertain  as 
a  means  of  procuring  adhesions. 

If  the  direct  incision  is  decided  upon,  the  most  prominent  part 
of  the  tumor  is  selected,  and  an  incision  two  inches  long  is  made 
to  the  surface  of  the  peritoneum.  The  further  technique  is  the 
same  as  the  operation  for  ovarian  tumors,  care  being  taken  to  attach 
the  edges  of  the  cyst  to  the  abdominal  incision  and  not  to  allow  fluid 
to  escape  into  the  abdominal  cavity,  After  the  cyst  is  stitched  to 
the  wound  it  is  opened  wuth  a  knife  and  the  finger  inserted.  The 
contents  are  thoroughly  evacuated  and  the  daughter-cysts  are  removed 
by  curetting.  The  cyst  must  be  completely  emptied.  Anything  like 
force  must  be  avoided,  as  ble^ling  may  result  from  the  pericystic  con- 
nective tissue.     After  the  contents  are  evacuated  a  drainage-tube  is 
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inserted  and  the  wound  dressed  antisej)tieally.  Tlie  method  of  direct 
incision  has  also  been  performed  in  two  parts:  First  incise  duwn  to 
the  peritoneum  and  plug  the  wound  witii  serum  gauze.  In  about  a 
week  adhesions  are  formed.  The  cyst  is  then  opened  with  a  knife,  as 
in  Lindemann's  operation.  Barwell  has  advocated  this  method  in 
England.  Graham  argues  that  it  has  no  advantage  and  necessitates 
the  shock  of  two  operations,  while  adhesions  are  not  always  procured. 
Cysts  that  grow  on  the  upper  surface  of  the  liver  must  be  reachetl 
by  removing  the  ribs  at  the  most  dependent  part.  Care  must  1)6 
taken  not  to  allow  fluid  to  escape  into  the  pleural  cavity.  Usually 
a  counter-opening  must  be  made  in  order  to  favor  drainage.  The 
cyst  after  operation  should  be  frequently  syringed  with  a  few  drops 
of  iodine  and  water  or  a  bichloride-of-mercury  solution,  care  being 
taken  not  to  inject  the  fluid  forcibly. 

An  article  by  Fagge  and  Durham  in  1871  called  attention  to  the  use 
of  electricity  in  the  treatment  of  hydatid  cysts,  but  the  rej^ort  of  their 
cases  in  which  comi)lete  cure  was  claimed  has  not  been  fjllowed  by 
enthusiastic  reports  of  other  operators.  The  needles  were  electro-gilt 
and  introduced  into  the  cyst  a  few  inches,  and  were  made  to  touch 
each  other  when  inserted.  The  negative  pole  of  the  galvanic  battery 
was  attached  to  the  needles,  wdiile  the  positive  pole  terminated  in  a 
sponge,  which  Avas  rubbed  over  the  tumor.  The  current  was  allowed 
to  pass  for  ten  minutes.  The  advocates  of  this  treatment  believe  that 
the  saline  solution  in  the  cyst  is  decomposed,  and  that  the  j)arasite  in 
consequence  loses  its  vitality. 

A  large  number  of  materials  have  been  injected  into  the  cysts. 
Iodine  seems  to  have  been  the  favorite,  carbolic  acid  next,  and  finally 
a  solution  of  bichloride  of  mercury  and  carbolic  acid.  Pover  recom- 
mended a  mixture  of  J  drachm  each  of  fluid  extract  of  male  fern 
and  liquor  potassii.  Batchelli  used  a  strong  solution  of  bichloride 
of  mercury,  and  permanganate  of  potassium  is  said  to  cure  cases  of 
hydatid  cyst  with  daughter-cysts  if  injected  into  the  cavity. 

Acute  Yellow  Atrophy  of  the  Liver. 
This  peculiar  affection,  rare  and  always  fatal,  is  unfortunately  of  no 
interest  to  the  therapeutist  who  is  anxious  to  secure  good  results.  Tiiere 
are  no  remedies  or  methods  of  procedinv  which  will  sto]>  the  progress 
of  the  disorder  or  even  relieve  any  of  the  symptoms.  Whatever  treat- 
ment is  used  must  be  entirely  symptomatic.  The  vomiting  that  occui-s 
will  require  attentioTi ;  lueniorrhages  may  be  checked  ;  if  possible  the 
pain,  which  sometimes  is  complained  of,  relieved  in  a  partial  manner; 
and  exhaustion  and  prostration  treated  by  stinudants.  In  pregnant 
Avomen  it  is  barely  ])ossible  that  the  induction  of  lnl)or  might  be  of 
service  if  performed  sulliciently  early,  and  yi't  the  dangers  from  uterine 
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ha3morrliat;'('  would  maUc  (lie  procedure  ino.st  grave.  If"  tlie  hlood  slidiild 
not  show  niucli  recluetiou  iu  tlie  utunlter  of  red  corpuscles  ami  the  ope- 
ration were  resorted  t(»  early,  it  nii^ht  he  of  service.  If  the  r(!d  hlood- 
corpusclcs  are  destroyed,  certainly  latal  lueniorrhage  will  ensue,  and 
therefore  it  is  scarcely  worth  while  to  interfere.  Attempts  might  be 
made  also  to  invoke  the  action  of  the  skin,  and  thereby  relieve  the  con- 
gested and  degenerated  kidneys.  The  renal  organs  should  also  receive 
attention  and  their  functions  be  excited  if  possible  by  cups  and  fomen- 
tations. The  cases  which  the  writer  has  seen  did  not  respond  to  any 
treatment  whatsoever,  except  that  pain  was  relieved  apparently  by  ano- 
dynes. Of  course  these  cases  have  led  the  writer  to  insist  upon  the 
induction  of  labor  as  soon  as  the  diagnosis  of  acute  yellow  atrophy  of 
the  liver  is  made,  with  the  hope  that  by  removing  the  predisposing 
factor  of  pregnancy  life  may  be    saved. 

Acute  Localized  Hepatitis  or  Abscess  of  the  Liver. 

Multiple  abscesses  of  the  liver,  pysemic  abscesses,  or  emboli  and 
tropical  abscess  will  be  considered  together.  Although,  in  accordance 
with  our  classification,  they  belong  to  another  section,  space  is  saved 
by  considering  them  here.  Pyiemic  abscesses  are  not  curable  The 
symptoms  which  accompany  the  affection  alone  can  be  treated.  Pain 
and  tenderness  must  be  relieved  by  local  applications  of  heat ;  large 
poultices  or  hot  cloths  will  be  found  to  be  of  comfort.  Anodynes  must 
be  used  in  accordance  with  the  circumstances  of  the  case.  Jaundice 
generally  does  not  require  much  treatment,  as  it  is  often  due  to  a  mor- 
bid condition  of  the  blood.  If  the  inflammation  is  due  to  the  presence 
of  gall-stones,  the  jaundice  is  more  intense,  and  is  to  be  treated  in 
accordance  with  the  principles  laid  down  in  an  earlier  part  of  this 
article.  For  the  constitutional  symptoms  quinine  and  the  mineral 
acids  are  to  be  used.  Stimulants  of  course  will  be  necessary.  Other 
symptoms  that  arise,  such  as  vomiting  and  diarrhoea,  will  require  atten- 
tion.    The  diet  must  be  nutritious  and  abundant. 

Even  in  cases  of  multiple  abscess  surgical  methods  of  relief  are 
sometimes  necessary.  Aspiration  may  be  required  with  the  hope  of 
relieving  symptoms ;  permanent  good  would,  of  course,  not  ensue. 
Multiple  abscesses  that  result  from  dysentery  should  not  deter  one 
from  an  operation.  If  the  operation  is  properly  done  and  proper 
drainage  secured,  it  will  do  no  harm  and  may  result  in  cure.  The 
presence  of  two  or  more  abscesses  does  not  necessarily  compel  us 
to  withhold  our  hands,  as  any  number  may  be  operated  upon  and 
drained  simultaneously. 

Tropical  abscess  of  the  liver  requires  treatment  differing  in  charac- 
ter in  the  two  stages  of  the  disease.  In  the  first  stage  the  treatment  is 
not  unlike  that  of  congestion  of  the  liver.    Dietetic  and  hygienic  meas- 
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ures  must  be  employed.  Local  applications  and  remedies  for  the  relief 
of  pain  are  to  be  given,  such  as  chloride  of  ammonium,  ipecacuanha, 
and  saline  aperients.  They  are  administered  by  the  methods  advised 
in  congestion  of  tiie  liver.  Should  the  congestion  of  this  form  of 
hepatitis  not  be  relieved  and  suppuration  take  place,  a  different  plan 
is  required.  The  pain  and  local  discomfort  will  require  local  appli- 
cations of  heat  and  m(jisture  and  the  use  of  sinapisms  or  blisters. 
The  fever  must  be  treated  in  accordance  with  the  usual  methods  for 
the  treatment  of  hectic,  and  the  strength  of  the  patient  must  be  kept 
up.  Nutritious  food,  not  too  stinuilating,  must  be  given,  and  quinine 
and  the  mineral  acids  used.  The  presence  of  pus  can  be  accurately 
determined  only  by  the  aspirator. 

Puncture  of  the  liver  for  this  j)urpose  is  not  generally  attended 
with  danger.  A  long,  fine  needle  attached  to  the  end  of  the  ordinary 
aspirating  apparatus  of  Bowditch  or  Diculafoy  may  be  used.  The 
puncture  should  be  made  at  the  most  prominent  or  swollen  part,  par- 
ticularly if  it  is  cedematous.  When  on  the  right  side,  the  needle  sliould 
be  thrust  uj)ward  to  the  left ;  and  if  in  the  left  side,  its  point  should  be 
directed  obliquely  to  tlie  right.  The  needle  should  then  be  withdrawn 
slowly.  If  pus  is  present,  a  drop  or  two  will  be  found  in  the  canula 
or  on  the  point  of  the  needle.  The  absence  of  pus  does  not  necessarily 
signify  the  absence  of  an  abscess.  Sometimes  the  material  forming  the 
abscess  is  so  thick  that  it  will  not  become  attached  to  the  exploring 
needle,  or  the  abscess  may  not  have  been  reached.  Repeated  punctures 
are  not  harmful,  and  may  be  required  before  the  question  of  abscess 
is  definitely  settled.  Instead  of  harm  being  done,  there  are  quite  a 
number  of  cases  on  record  in  which  the  symptoms  were  benefitKl 
by  puncturing.  If  pus  is  obtained,  further  procedures  will  depend 
upon  the  position  of  the  abscess  and  its  size.  If  near  the  surface  and 
of  large  size,  it  should  be  ojiened  freely  with  the  usual  antiseptic  pre- 
cautions. An  antiseptic  solution  should  be  used  to  wash  it  out  and 
proper  drainage  instituted.  If  the  abscess  is  presumably  very  deep, 
in  opening  it  the  danger  of  hajmorrhage  from  the  tissue  of  the  liver 
must  bo  considered.  In  these  cases  it  is  probably  better  to  aspirate 
Avith  a  large  canula,  through  which  drainage  material  can  be  conducted 
to  the  wound.  Such  aspiration  should  not  be  performed  if  the  abscess 
can  onlv  be  reached  through  the  ])leura  behind.  lender  these  circum- 
stances it  is  better,  after  cutting  down  on  the  ])leura,  if  adhesions  have 
not  formed,  to  stitch  it  by  a  ilonble  row  to  tiie  diajihragm  and  then 
o]ien  freelv  with  a  bistoury.  \i'  the  abscess  is  anterior,  adiiesions  of 
the  peritoneum  to  the  liver  are  of  advantage  ;  if  not  ]>resent,  the 
walls  of  the  abscess  could  be  stitched  to  the  pt  ritoueum  and  tiieu 
opened. 

If  the  abscess  has  ruptured  into  i\w  lung  or  j)leura.  or.  in  thi't.  into 
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any  of"  tlir  lU'iulihorin^  stnicttircs,  it  should  Ix'  ()j)f'iK'(l  luxl  drained  as 
early  as  j)(>ssil)h'.  If"  tliero  .sceius  to  be  deep-seated  siij)j»iiratioii  which 
is  not  likely  io  open  into  important  parts,  and  if  the  patient  is  not 
losing  ground,  the  surgeon  may  wait  a  f"ew  days  until  the  pus  is  in 
a  more  favorable  situati(»n.  Otiierwise,  as  soon  as  the  presence  of  pus 
is  determined  the  ()i)eration  f"or  its  removal  should  be  done. 

Cirrhosis  of  the  Liver. 

No  doubt  the  early  stages  of  this  disease  are  amenable  to  treat- 
ment if  the  habits  of  the  patient  are  fully  under  the  control  of 
the  })hysieian.  In  all  probability  the  stage  of  congestion  wliich  is 
thought  to  precede  an  overgrowth  of  the  connective  tissue  may  be  re- 
moved. Treatment  with  this  end  in  view  is  similar  to  the  treatment 
of  congestion  of  the  liver.  In  addition  to  regulation  of  diet  and 
habits,  the  use  of  alkaline,  ])urgative,  and  diuretic  waters  is  recom- 
mended ;  occasionally  local  depletion  is  used.  The  administration  of 
iodide  of  potassium  is  looked  upon  with  favor  by  some.  Chloride  of 
ammonium,  administered  in  large  doses,  is  also  useful,  and  often  the 
enlarged  and  congested  liver,  the  first  stage  of  cirrhosis,  which  is  indi- 
cated by  the  habits  and  associate  symptoms,  diminishes  rapidly  when 
this  drug  is  administered.  Some  practitioners  give  small  doses  of 
mercury,  Avhile  others  advise  external  ajiplications  of  the  drug.  The 
green  iodide  of  mercury,  administered  three  times  a  day  in  J-grain 
doses,  appears  to  act  as  a  resolvent  according  to  the  testimony  of  some 
authors,  and  at  the  same  time  relieves  the  overloaded  portal  circula- 
tion. 

The  writer  has  full  confidence  in  the  importance  of  stopping  the 
use  of  stimulants  and  in  depletion.  He  is  not,  however,  satisfied  as 
to  the  curative  effects  of  iodide  of  potassium,  although,  as  it  is  advo- 
cated by  high  authorities,  the  drug  should  be  given  a  fiiir  trial.  It 
may  be  administered  by  the  method  indicated  in  the  section  on  the 
Achuinistration  of  Drugs.  A  course  of  waters  at  Carlsbad  or  Yichy,  at 
Bedford  or  Saratoga,  with  a  proper  regimen,  may  relieve  the  first  stage. 
The  course  should  be  repeated  annually  for  a  few  years.  If  the  disease 
has  gone  on  to  the  stage  of  overgrowth  of  connective  tissue,  there  are 
no  remedies  of  any  service.  The  measures  resorted  to  must  have  for 
their  object  diminution  of  the  congestion  which  is  present,  thereby 
avoiding  further  proliferation  of  connective  tissue.  Dietetic  means, 
of  course,  are  necessary  to  bring  this  about.  The  liver  must  be  re- 
lieved from  the  performance  of  its  functions  as  much  as  possible,  and 
hence  starchv  foods,  sugars,  and  fats  must  be  diminished  in  amount  or 
withdrawn  entirely.  Stimulants  or  highly-seasoned  dishes  of  course  are 
not  to  be  allowed.  In  order  to  reduce  the  congestion,  the  portal  circu- 
lation must  be  relieved  by  means  of  alkaline  purgative  waters,  as  Carls- 
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bad  water,  Hiuiyadi  water,  Friederichshall  water,  and  the  Saratoga  or 
Bedford  Avater  of"  this  country.  If  after  these  measures  the  disease 
progresses,  attention  must  be  paid  to  the  congestion  in  the  portal  area 
of  the  circulation,  and  measures  used  which  will  lessen  the  deleterious 
results  of  such  congestions  in  the  abdominal  viscera.  In  the  earlier  sec- 
tions of  this  article  the  treatment  of  these  congestions  was  referred  to. 

The  gastric  and  intestinal  catarrh,  the  gastro-intestinal  haemor- 
rhages, haemorrhoids,  and  ascites,  are  treated  in  cirrhosis  of  the  liver 
just  as  they  are  treated  in  other  affections  of  the  organ  in  which  the 
portal  circulation  is  obstructed.  The  condition  of  the  skin  and  kid- 
neys must  of  course  be  looked  after  most  carefully.  Tonics  and  meas- 
ures to  keep  up  the  strength  of  the  jnitient  are  required.  The  mineral 
acids,  quinine,  nux  vomica,  and  otlier  bitter  tonics,  serve  a  good  pur- 
pose, and  in  the  course  of  the  disease  may  be  alternated  from  time  to 
time.  In  the  later  stages  of  the  disease  it  is  necessary  to  administer 
stimulants.  Prostration  is  so  great  and  digestion  so  poor  that  without 
stimulating  the  raucous  membrane  of  the  stomach  digestion  cannot  be 
carried  on,  while  the  prostration  of  course  cannot  well  be  relieved  by 
other  means.  It  is  necessary,  therefore,  to  relax  the  regulations  re- 
garding the  use  of  alcohol,  and  spirituous  liquors  or  wines  must  be 
ordered.  Any  one  who  sees  a  case  through  a  long  })eriod  of  time  will 
readily  understand  how  necessary  it  is  to  administer  stimulants  in  the 
later  stages. 

In  the  latter  stages  of  hepatic  cirrhosis  a  cachexia  develops  which 
requires  most  careful  hygienic  treatment,  including  the  use  of  stimu- 
lants. In  the  cachexia  the  nutrition  of  the  skin  particularly  suffers. 
It  should  be  kept  well  oiled,  as  it  is  liable  to  become  dry  and  scaly, 
and  bed-sores  or  low-grade  inflammations  and  ulcers  are  likely  to 
develop.  Pressure-points  must  be  kept  dry  by  powders  and  stimu- 
lated by  friction.  Cleanliness  of  the  patient  must  be  insisted  upon, 
and  local  inflammatory  areas  prevented  by  proper  bedding  and  cloth- 
ing. As  a  summary  of  the  treatment  of  cirrhosis  of  the  liver  we  may 
sav  that  the  following  measures  are  necessary  :  regulation  of  the  diet ; 
attention  to  tiie  functions  of  the  skin  and  kidneys  ;  treatment  of  symp- 
toms due  to  portal  congestion  ;  attention  to  gastric  and  intestinal  diges- 
tion ;  an  occasional  use,  therefore,  of  calomel  associated  with  bitter 
tonics,  particularly  after  indiscretion  in  diet  or  work,  when  the  tongue 
becomes  heavily  coated,  the  appetite  is  lost,  bowels  costive,  and  stools 
clavev  ;  and  the  administration  of  the  mineral  acids,  bitter  tonics,  and 
stimulants  when  indicated. 

Svphilitic  h('j>atitis  is  to  be  treated  in  accordance  with  nietiiods 
established  for  the  treatment  of  tlie  latter  stages  of  syj^hilis.  The 
iodides  are  to  be  given  freely,  alternating  with  or  combiiuxl  with  tonic 
courses  of  mercury.     Tonics  are  to  be  uswl  when  ret[uirtHl.      Proju'r 
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dit't  is  to  bo  sc'kx'tcd  ami  general  liygiene  regulated.  Tubercular 
hepatitis  or  tuberculosis  of  the  liver  does  not  ret^uiro  treatruent 
directed  to  that  organ  ])articularly. 

Leucocythieinia  will   l)e  considered  elsewhere  in  this  volume. 

Thrombosis  of  the  Portal  Vein. 

If  occlusion  of  the  portal  vein  occurs,  ascites  and  congestion  of  the 
vessels  in  the  gastro-intestinal  tract,  with  subsequent  catarrhs,  haemor- 
rhages, and  other  symptoms  of  portal  congestion,  are  also  present. 
Treatment  which  ameliorates  the  symptoms  should  be  resorted  to : 
to  remove  the  cause  is  scarcely  to  be  hoped  for. 

If  suppuration  exists,  efforts  should  be  made  to  lessen  its  effects  by 
tonics  and  stimulants.  Otherwise,  drugs  will  not  be  of  service,  and 
may  prevent  the  good  results  of  stimulants,  food,  and  rest. 

Acute  Catarrhal  Inflammation  of  the  Gall-ducts. 

At  the  beginning  of  an  attack  of  acute  catarrh  of  the  gall-ducts 
liquid  food  that  is  not  stimulating  is  required.  Diluted  milk  or 
milk  and  lime-water,  peptonized  milk,  whey,  buttermilk,  beef-tea, 
animal  broths,  and  ''  slops  "  generally  are  required.  As  the  attack 
subsides  more  solid  food  may  be  used.  Oysters,  white  meat  of 
chicken,  a  finely-minced  steak  made  into  a  pate,  and  broiled  sweet- 
bread, gradually  passing  on  to  other  meats,  eggs,  fish,  and  easily- 
digested,  succulent  vegetables,  may  be  used. 

The  patient  should  be  put  to  bed  and  kept  warm.  Warmth  should 
be  applied  particularly  to  the  extremities.  ]Mustard  plasters,  or  even 
more  active  counter-irritation,  to  the  epigastrium  and  right  hypochon- 
drium  are  necessary. 

Sedatives  to  relieve  vomiting,  as  in  biliousness,  are  to  be  used. 
Calomel  or  alkaline  draughts  to  secure  purgation  should  be  given  in 
the  first  twenty-four  hours.  The  bile  is  retained  in  the  liver  by  a 
very  slight  obstacle.  The  pressure  which  causes  it  to  pass  out  in 
health  is  very  small ;  if  this  pressure  be  increased,  the  plug  of  mucus 
or  other  obstacle  in  the  biliary  canal  may  be  removed.  An  emetic  will 
have  this  effect.  A  sufficient  dose  of  ipecacuanha  or  -^graiu  doses  of 
tartar  emetic,  given  every  hour  in  a  large  amount  of  hot  water  until 
emesis  is  produced,  will  often  relieve  the  obstructive  jaundice. 

Drugs  which  liquefy  the  bile  and  at  the  same  time  increase  secretions 
from  mucous  membranes  or  dissolve  mucus  are  indicated.  Of  these, 
phosphate,  bicarbonate,  benzoate,  and  salicylate  of  sodium  are  the  best. 
At  first  the  drug  which  is  used  may  be  combined  with  calomel  in 
small  doses,  and  afterward  given  alone  freely  diluted.  Alkalies  may 
be  given  with  taraxacum  in  decoction  or  in  pill  or  capsule,  followed 
by  large  amounts  of  hot  water.     Chloride  of  ammonium  is  another 
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drug  of  great  service  :  5  grains  every  two  or  three  hours,  masked  by 
licorice  or  by  simple  syrup,  may  be  given.  It  can  also  Ije  given  in 
capsule,  compressed  pill,  or  cachet.  If  the  bowels  have  been  freely 
opened  and  the  jaundice  does  not  show  signs  of  disappearing,  nitrate 
of  silver  may  be  used.  It  should  be  given  in  })ill  form  and  on  an 
empty  stomach. 

Ipecacuanha  in  small  doses  as  an  hepatic  stimulant  is  advised  by 
many  writers.  It  should  be  given  after  the  nausea  and  vomiting  of 
the  first  period  of  the  attack  have  passed  off ;  ^  to  1  grain  every  two 
or  three  hours  is  sufficient.  It  may  be  combined  with  nitrate  of  silver 
if  that  drug  is  given.  Hydrastis  is  much  employed  in  certain  parts  of 
this  country  under  similar  circumstances.  In  more  protracted  cases 
nitric  acid  is  often  of  service,  and  the  acid  pack  over  the  liver  or  the 
general  acid  bath  may  be  used.  The  method  of  Krull  has  been 
advocated  during  the  past  five  years,  and  the  writer  has  observed 
some  cases  that  were  rapidly  relieved  by  it.  From  1  to  4  i)ints 
of  water,  at  a  temperature  of  59°  F.,  are  slowly  injected  into  the 
rectum  once  daily.  It  must  be  retained  as  long  as  possible.  On 
subsequent  days  the  tem]>erature  of  the  water  is  gradually  raised 
until  it  is  injected  at  72°  F. 

Other  methods  for  the  relief  of  the  jaundice  have  been  advisetl. 
"When  the  gall-bladder  is  enlarged  and  accessible,  its  com]5ression  must 
be  very  gradual,  and  in  some  cases  the  patient  improves  by  relief  to 
the  obstruction  and  hence  diminution  of  the  inflammation.  Some  high 
authorities  recommend  faradization  of  the  gall-ducts. 

It  is  not  to  be  forgotten  that  some  cases  of  acute  catarrh  of  the 
ducts  are  of  malarial  origin,  and  require  quinine  and  arsenic. 

Catarrhal  inflammation  of  the  ducts,  if  due  to  syphilis,  must  be 
treated  accordingly.  Often  it  is  of  gouty  or  rheumatic  origin,  and 
in  such  cases  Murchison  recommends  the  use  of  colchicum  in  addi- 
tion to  alkalies  in  suitable  doses. 

Chronic  Catarrhal  Jaundice. 

In  cases  of  chronic  catarrhal  jaundice  proper  dietetic  and  hygienic 
regulations  arc  to  be  ordered,  ^Malaria,  heart  disease,  or  any  remov- 
able cause  must  be  attended  to.  Mild  counter-irritation  should  be 
used.  Hot  water  in  large  amounts,  or  Carlsbad,  Saratoga,  ov  Vichy 
water,  may  be  given. 

Phosphate  of  sodium  and  chloride  of  ammonium  must  be  given 
for  a  long  time.  The  prolonged  use  of  the  nitrate  of  silver  seems 
to  be  of  the  greatest  value.  The  extract  of  belhuh)nna  may  lx>  addeil, 
and  ^  to  ^  grain  of  each  given  before  meals. 

The  mini>ral  acids  and  the  acid  ]xick  are  adviscxl  by  many,  and  their 
use  has  been  followed  by  cure.    This  variety  of  jaundii-e  nwives  bene- 
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fit  Jit  spring-.s  and  baths.  The  waters  of"  Carlsbad,  Mariciibafl,  \'ichy, 
Saratoga,  and  Bedford  are  almost  always  benefieiul  in  cases  of  uneoiii- 
plieated  ehronic  catarrh   of"  the  ducts. 

Adhesive  Inflammation  of  the  Bile-ducts. 
Adhesive  iiiflaiiimation  of  the  ducts,  with  or  without  stricture, 
which  has  followed  the  passage  of  a  gall-stone  or  the  healing  of  an 
ulcer,  can  only  be  treated  syinptoniatically.  l^  the  gall-bladder  is 
enlarged,  it  is  possible  that  the  stricture  is  below  the  cystic  duct, 
arid  a  cholecystotoniy  or  cholecystenterostomy  may  give  relief  by 
establishing  an  outlet  for  the  bile. 

Occlusion  of  the  Gall-ducts. 

If  the  cause  of  occlusion  of  the  duets  can  be  ascertained,  its 
removal,  if  possible,  is  necessary.  The  removal  of  gall-stones  will  be 
considered   in  another  section. 

Acute  and  suppurative  inflammation  of  the  ducts  can  only  be  treated 
by  removal  of  the  cause.  If  a  gall-stone  or  other  foreign  body  has 
excited  the  inflammation,  its  removal  with  proper  drainage  will  cure 
the  patient.  Otherwise,  the  pain,  hectic  fever,  and  jaundice  can  only 
be  treated  symptomatically. 

It  is  to  be  remembered  that  such  occlusion  may  sometimes  be  due  to 
the  pressure  of  accumulated  foBces  in  the  colon. 

Carcinoma. 

In  this  outline  of  diseases  carcinoma  is  placed  under  Diseases  of  the 
Ducts.  Primary  cancer  without  doubt  always  originates  in  the  ducts. 
The  secondary  variety  does  not  ditt'cr  in  symptoms  from  the  primary. 

A  few  words  only  are  necessary  in  the  disoussion  of  the  treatment 
of  cancer  and  other  tumors  of  the  liver.  The  treatment  is  that  of 
the  complications,  of  which  local  hepatitis,  gastro-intestinal  conges- 
tions, ascites,  and  jaundice  are  the  most  important.  The  pain  will 
demand  local  counter-irritation,  occasional  blisters,  and  the  internal 
use  of  opium.  The  remaining  complications  are  discussed  in  other 
sections. 

Gall-stones. 

A  discussion  of  the  treatment  of  a  patient  subject  to  gall-stones 
must  include — first,  the  treatment  of  the  habit  wdiich  predisposes  to 
their  formation  (cholelithiasis) ;  secondly,  the  treatment  of  an  attack  of 
biliary  colic ;  thirdly,  the  treatment  of  the  stones  in  the  ducts  or  bladder 
— (a)  when  free  from  symptoms ;  (6)  when  they  cause  occlusion  of  the 
biliary  passage  or  set  up  suppurative  inflammation. 

In  order  to  prevent  the  formation  of  gall-stones,  dietetic  and  other 
hygienic  means  are  necessary.     Fatty  and  saccharine  articles  of  food, 
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ricli  food,  and  malt  li({U(jrs  must  Ix'  interdicted.  Exercise  in  the  open 
air  must  be  insisted  upon,  especially  such  forms  as  increase  the  strength 
of  the  abdominal  and  respiratory  muscles. 

If  the  patient's  occupation  is  sedentary  he  should  chancre  his  position 
frequently.  Sitting  and  standing  should  alternate.  In  women  particu- 
larly improper  habits  of  sitting  should  be  corrected^  and  the  wearing 
of  corsets  and  other  tight  clothing  forbidden.  If  by  reason  of  some 
other  ailment  they  have  not  taken  exercise  sufficient  for  the  wants 
of  the  body,  the  ailment  of  course  should  be  first  corrected  :  this  refers 
more  particularly  to  uterine  disease.  In  many  cases  it  is  quite  neces- 
sary to  teach  patients  how  to  exercise,  or  rather  to  make  them  ap- 
preciate how  little  exercise  they  really  take.  It  is  surprising  how, 
through  the  force  of  long  habit,  many  women  will  be  content  to  keep 
in-doors,  and,  practically,  almost  in  one  position.  Indeed,  the  phy- 
sician must  preach  the  gospel  of  exercise,  diet,  and  general  hygienic 
care  in  cases  of  this  character,  as  in  many  others,  with  an  enthusiasm 
equivalent  to  that  needed,  as  many  think,  for  the  saving  of  souls. 

The  bile  should  be  made  thinner  and  its  movements  throuorh  the 
ducts  hastened.  To  secure  the  former,  large  quantities  of  water  should 
be  taken.  It  should  be  very  hot  and  swallowed  slowly  and  at  night. 
Carlsbad  Sprudel  salts  dissolved  in  the  water,  the  Vichy  or  Saratoga 
salts,  ])hosphate  or  salicylate  of  sodium,  are  important  and  almost 
essential  adjuncts.  If  the  patient  is  constipated,  the  above-mentioned 
salines  and  alkalies  are  particularly  necessary,  and  may  be  used  with 
other  purgatives  and  hepatic  stimulants.  The  use  of  alkalies  not  only 
prevents  the  formation,  but  seems  to  dissolve  or  aid  in  the  dissolution, 
of  the  concretions.  In  order  to  secure  a  discharge  of  bile  the  charac- 
ters of  which  do  not  favor  the  formation  of  calculi,  the  long-continued 
use  of  salicylate  of  sodium  is  advised. 

For  the  class  of  cases  under  discussion  a  course  at  the  saline  springs 
is  of  gres*t  advantage.  If  the  patient  is  careful  subsequently,  the  for- 
mation cf  the  stones  may  be  permanently  prevented.  The  springs 
should  be  selected  in  accordance  with  rules  previously  indicated ;  suf- 
fice it  to  say  that  the  Carlsbad  and  Vichy  abroad,  and  the  Saratoga 
and  Bedford  in  this  country,  are  the  best. 

Biliary  Colic. — The  passage  of  gall-stones  always  requires  medical 
attention.  Pain  and  collapse,  vomiting  and  perhaps  jainidice,  are  the 
symptoms  demanding  relief. 

For  the  ])ain  local  applications — poultices,  hot  cloths,  the  hot-water 
bag,  and  nuistard  j)lasters — are  useful.  Local  dej)lotion  is  not  necessary 
unless  a  local  intlammation  arises.  The  general  hot  bath  may  give 
great  relief  through  the  relaxation  it  produces,  whereby  the  passage 
of  the  stone  is  favored. 

Opiates  are  generally  necessary  ;  morphine  may  be  administereil  by 
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the  inoutli  or  by  liypodcnnic  iiijcctioii.  11'  {riven  hypodennic^ally, 
atropine  may  be  added  to  it  with  great  advantage;  \  grain  of  raor- 
j)hin(!  and  y^  grain  of  atruj)inc  in  a  robust  .subject  will  be  sufficient. 
The  injection  may  be  repeated  in  half  an  hour.  The  morphine  should 
be  given  by  tlie  mouth  in  small  and  frequently-rei)cated  doses  unleas 
the  pain  is  excessive.  Opium  may  also  be  given  by  the  rectum,  either 
by  suppository  or  enema — \  grain  of  the  extract — and  the  same  dose 
of  belladonna  gives  relief.  Ringer  advises  gelsemium  ;  5  drops  of  the 
tincture  are  to  be  given  every  fifteen  minutes.  If  the  patient  walks 
about,  relief  may  follow  sooner. 

If  the  above-mentioned  drugs  are  not  sufficient,  inhalations  of 
chloroform  or  etiicr  may  be  required.  Neither  of  these  drugs  can 
be  given  internally,  on  account  of  vomiting. 

To  relieve  the  pain  and  favor  the  passage  of  the  gall-stone,  sipping 
hot  water  made  alkaline  with  bicarbonate  of  sodium  may  be  of 
advantage. 

Vomiting  is  a  most  distressing  symptom.  It  may  not  be  relieved 
until  the  full  effect  of  the  anodyne  is  produced.  Alkaline  waters,  hot 
or  effervescing,  are  of  advantage.  Cracked  ice  in  small  particles  may 
be  swallowed,  and  measures  suggested  in  the  preceding  section  tried. 

If  the  stone  does  not  pass  through  the  common  duct — which  may 
be  determined  by  an  examination  of  the  stools — it  will  remain  either 
in  the  gall-bladder  or  in  one  of  the  ducts.  In  this  situation  no  symp- 
toms may  indicate  its  presence,  but  it  is  desirable  to  get  rid  of  it  and 
prevent  the  formation  of  others.  The  methods  to  prevent  the  forma- 
tion of  stones  have  been  described.  To  remove  existing  stones,  solv^- 
€nts,  as  chloroform  and  turpentine,  have  been  used,  but  they  are  not 
worthy  of  further  trial.  More  can  be  expected  from  alkalies  and 
salines  when  largely  diluted  and  hot,  combined  with  a  regimen  of 
diet  and  exercise  like  that  followed  at  Carlsbad.  It  is  thought  that 
olive  oil,  in  |-ounce  or  1 -ounce  doses  three  or  four  times  a  day,  will 
move  the  calculus.  Particles  of  fat  in  the  stools  must  not  be  mis- 
taken for  cholesterine  bodies.  If  a  solitary  stone  remains  in  the 
gall-bladder  or  duct,  gentle  compression  on  the  enlarged  gall-blad- 
der may  cause  its  expulsion. 

If,  in  spite  of  these  measures,  the  stone  is  fixed  and  grave  symptoms 
of  obstruction  arise,  surgical  measures  must  be  resorted  to. 


DISEASES  OP  THE  SPLEEN. 
With  rare  exceptions,  affections  of  the  spleen  are  either  secondary 
disorders  or  occur  conjointly  with  diseases  of  other  organs.    The  spleen 
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may  be  the  seat  of  acute  or  chronic  congestion  or  inflammation,  of 
infarction,  of  larclaceous  degeneration,  of  carcinoma,  and  of  hydatid 
disease.  Hypertrophy  of  the  spleen  is  frequently  seen,  but  is  almost 
always  associated  with  leucocythsemia,  the  treatment  of  which  is  dis- 
cussed in  the  article  on  Diseases  of  the  Blood. 

As  the  affections  of  the  spleen  are  usually  secondary,  the  reader  must 
look  to  the  appropriate  articles  for  an  account  of  the  therapy  of  particu- 
lar diseases.  It  is  sufficient  to  say  that  tlie  therapeutic  management  of 
affections  of  the  spleen  is  not  dissimilar  to  the  management  of  similar 
affections  in  other  organs.  The  removal,  if  possible,  ov  treatment,  of 
the  cause  is  primarily  to  be  attended  to.  Then  hygienic  measures  or 
therapeutic  methods  are  to  be  used  which  will  lessen  congestion  of  the 
organ,  and  hence  congestion  or  over-fulness  of  the  portal  circulation 
nuist  be  removed.  Congestions  and  inflammations,  which  olten  result 
in  suppuration,  degenerations,  and  other  processes,  require  the  local 
and  general  treatment  applied  to  such  morbid  processes. 

It  may  be  worth  while  to  remark  that  in  acute  affections  of  the 
spleen — acute  congestion,  acute  inflaniiuation,  and  recent  infarcts — the 
organ  should  be  manipulated  with  the  utmost  care  and  as  infre(piently 
as  possible.  Rupture  has  been  known  to  occur  from  too  careless  and 
energetic  palpation. 

Acute  congestion,  present  in  fevers,  may  require  anodynes  and 
local  ap[)lications  to  relieve  the  jiain  and  sense  of  distension  which  are 
present.  Depletion,  locally  with  cups  or  leeches,  or  by  saline  purga- 
tives, mav  be  required,  and  the  abdomen  may  be  surrounded  by  a  firm 
bandage  to  secure  support.  Acute  swelling  or  acute  congestion  attend- 
ant upon  or  following  miasmatic  disorders  is  reduced  as  soon  as  the 
causal  disease  is  controlled  by  quinine,  arsenic,  etc. 

Passive  congestion  of  the  sple<'n  due  to  cardiac  disease  or  secondary 
to  disturbances  of  the  portal  circulation  requires  remedies  which  con- 
trol or  modifv  the  original  disease.  In  addition  to  cardiac  and  vas- 
cular tonics,  the  saline  ])urgatives  must  be  administered  cautiously, 
and  mineral  waters  which  relieve  portal  congestion  are  to  be  taken 
freely. 

If  long  continued,  passive  congestion  is  attended  with  hypertrophy 
of  the  organ,  due  to  overgrowth  of  the  connective  tissue.  The  treat- 
ment of  such  hypertrophy  includes,  first,  the  treatment  of  the  cause  ; 
secondlv,  the  use  of  tonics  and  stinnilauts  ;  thirdly,  salines  and  other 
cathartics  to  deplete  the  ])oi-tal  eireulatiou  ;  fourthly,  tlu*  extei'ual 
a])plieation  of  stimulating  lininuMits  ;  and  finally,  the  use  of  «lrngs 
externallv  which  act  as  alisorbeuts.  Tlu>  stimulating  application  most 
in  favor  is  iodine.  It  may  be  uschI  in  the  torm  of  either  the  tinetui-e 
or  ointment.  The  best-known  remedy,  Mhit-h  has  had  a  long-est:il»- 
lished  reputation   for  its  resolvent  properties  in  this  disease,  is  mer- 
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ciirv.  Stille  advi-scs  that  lucnurv  be  not  adiniiii.-tcrcd  in  cases  of  eii- 
largcnicnt  of  the  sploeii  whicli  have  arisen  in  the  course  of  hepatic  dis- 
ease. He  refers  to  the  papers  of  Twining,  Crane,  Veteli,  Ahercronihie, 
and  othi'rs  in  su|)port  of  this  opinion,  and  insists  that  cinchona  and 
iron  should  be  jjiven  alone.  McLean,  who  has  had  a  large  experience 
in  tiie  hospital  at  Xetlcy,  advises  the  use  of  an  ointment  of  biniodide 
of  mercury.  The  ointment  should  be  rubbed  into  the  skin  of  the 
splenic  region  for  about  ten  minutes;  the  patient  should  then  be 
exposed  to  the  heat  of  a  fire.  This  a]ij)lieation  may  be  made  daily 
Until  the  surface  is  irritated  by  the  ointment,  when  it  must  be  withheld 
until  the  irritation  has  subsided.  Care  must  be  taken  to  prevent  sali- 
vation. Some  authorities  advise  the  use  externally  of  cloths  saturated 
with  dilute  nitro-hydrochloric  acid.  The  compress  when  applied  should 
be  kept  in  place  by  a  broad  bandage,  and  should  be  changed  every  two 
or  three  days.  Recently,  injections  of  various  drugs  directly  into 
the  tissue  of  the  spleen  have  been  advised.  Mosler  has  used,  with 
apparently  favorable  results,  tincture  of  iodine.  Pepper  strongly 
urges  the  hypodermic  use  of  ergotin  or  of  ergot  in  the  form  of  the 
fluid  extract.  While  benefit  has  been  apparently  derived  from  the  use 
of  drugs  in  this  way,  the  writer  believes  that  the  hypertrophy,  if 
reducible  at  all,  can  be  reduced  by  other  and  safer  means,  and  that 
the  risks  attendant  upon  injections  into  the  spleen  do  not  warrant 
their  use. 

Acute  inflammation  or  abscess  of  the  spleen  is  exceedinglv  rare, 
and  can  be  recognized  only  with  great  difficulty.  It  is  to  be  treated 
symptomatically.  Pain  is  to  be  relieved  by  poultices  or  hot  fomen- 
tations and  by  the  use  of  anodynes.  The  general  symptoms  of  such 
inflammation  are  to  be  treated  as  in  inflammation  of  other  organs. 
Operative  methods  have  not  been  resorted  to  on  account  of  the  difficulty 
of  diagnosis.  Inflammation  of  the  capsule  is  to  be  treated  like  localized 
peritonitis  in  any  other  portion  of  the  abdomen.  Blisters,  poultices, 
and  anodynes  are  required.  Chronic  inflammation  of  the  spleen  with 
enlargement  is  to  be  treated  in  accordance  with  the  methods  described 
under  Passive  Congestion. 

Hseraorrhagic  infarcts  are  presumably  present  when  with  an  evi- 
dent predisposing  cause  the  spleen  is  found  to  be  enlarged,  pain- 
ful, and  the  seat  of  tenderness.  Sometimes  an  indurated  area  can  be 
discerned  on  palpation.  If  these  symptoms  occur  in  such  diseases  as 
ulcerative  endocarditis,  there  is  not  much  doubt  as  to  the  nature  of  the 
process.  The  pain  alone  will  demand  relief,  and  it  is  to  be  treated  as 
is  the  pain  in  abscess  or  perisplenitis. 

Amyloid  disease  of  the  spleen  calls  for  the  same  general  principles 
of  management  as  are  indicated  in  similar  disease  of  the  liver — 
namely,  the  removal  or   mitigation  of  the   cause,  the  institution   of 
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proper  hygienic  and  dietetic  regimen,  and  the  use  of  tonics  and   of 
remedies  to  lessen  congestion  in  the  portal  circulation. 

The  treatment  of  carcinoma  and  hydatid  disease  is  symptomatic. 
Tapping  may  be  resorted  to  in  the  latter  affection,  and  subsequently 
the  cyst  may  be  opened  and  drained. 


DISEASES  OF  THE  THYMUS  AND  THYROID 
GLANDS,  AND  EXOPHTHALMIC  GOITRE. 

By  RICHARD  C.  NORRIS,  A.  M.,  M.  D. 


DISEASES  OF  THE  THYMUS. 

From  a  careful  study  of"  the  literature  of  the  thymus  gland  it  will 
be  found  that  diseases  of  this  organ  are  very  rare.  This  is  not  surpris- 
ing when  it  is  remembered  that  its  functional  activity  is  confined  to  the 
first  few  years  of  life,  fatty  degeneration  and  atrophy  occurring  about 
the  tenth  or  fourteenth  year.  Hypertrophy  of  the  thymus,  and  the 
compression  of  the  trachea  resulting  therefrom,  have  been  the  cause  of 
sudden  death  in  new-born  infants.  An  autopsy  upon  a  case  under 
my  observation  showed  the  trachea  to  be  almost  completely  occluded. 
Jacobi  ^  in  an  extensive  study  of  diseases  of  the  thymus  records  the 
occurrence  of  hypertrophy,  liseraorrhages,  cysts,  inflammation,  tuber- 
culosis, syphilis,  diphtheria,  and  persistence  of  the  gland.  Malignant 
diseases  have  occasionally  been  found.  The  character  of  these  affec- 
tions is  such  as  to  baffle  efforts  at  diagnosis,  and  opportunity  for  treat- 
ment is  not  likely  to  arise. 

The  gland  has  been  removed  from  animals  with  no  apparent  ill 
effect,  and  in  cases  in  which  its  hypertrophy  Avill  certainly  produce 
fatal  asphyxia  its  extirpation  would  seem  justifiable.  Syphilitic 
enlargement  calls  for  inunctions  of  blue  ointment  over  the  gland,  and 
the  administration  internally  of  calomel  in  fractional  doses  guarded 
with  chalk.     Cysts  will  require  puncture  and  aspiration. 


DISEASES  OF  THE  THYROID. 
The  disease  of  this  organ  of  greatest  clinical  importance,  and  the 
one  most  commonly  requiring  treatment,  is  goitre.  Hypersemia,  acute 
inflammation,  and  suppuration  independent  of  any  previous  enlarge- 
ment, sometimes  occur.  Other  pathological  processes  occasionally  met 
with  are  syphilis,  tuberculosis,  and  malignant  disease,  either  carcinoma 
or  sarcoma. 

^  "  Contributions  to  the  Anatomy  and  Pathology  of  the  Thymus  Gland,"   Trans. 
Assoc.  Amer.  Phys.,  1888. 
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Hypercemia  of  the  thyroid  may  be  secondary  to  or  coincident  with 
pregnancy  and  menstruation,  affections  of  the  bronchi  or  lungs,  valvu- 
lar diseases  of  the  heart,  acute  rheumatic  or  malarial  fever,  and  arthritis. 
Originating  in  this  way,  the  hypersemia  is  usually  not  ver}-  great,  and 
requires  no  special  treatment  except  in  rare  instances :  the  sudden  com- 
pression of  the  trachea  and  veins  of  the  neck  by  an  acute  enlargement 
may  demand  phlebotomy  or  tracheotomy  to  prevent  a  rapidly  fatal 
asphyxia.  When  the  physiological  hypercemia  and  enlargement  of  the 
thyroid  body  in  pregnancy  becomes  exaggerated  to  such  a  degree  as  to 
produce  alarming  symptoms,  the  advisability  of  inducing  premature 
labor  should  be  considered. 

Acute  idiopathic  thyroiditis  is  certainly  of  rare  occurrence.  Should 
it  develop  as  the  result  of  injury  inflicted  upon  the  gland,  it  will  be 
necessary  to  resort  to  the  ordinary  treatment  of  acute  glandular  inflam- 
mation, including  incision  and  drainage  in  the  event  of  suj^puration. 

Syphilis  and  tuberculosis  of  the  thyroid  are  very  rare.  Their  treat- 
ment combines  active  measures  directed  to  the  constitutional  affection, 
and  the  same  local  and  surgical  treatment  as  for  goitre,  when  suffoca- 
tive symptoms  indicate  the  necessity  for  such  a  procedure. 

Carcinoma  and  sarcoma  of  the  thyroid  gland  are  com})aratively  rare. 
Their  rapid  growth  and  involvement  of  the  entire  gland,  and  the  speedy 
generalization  of  the  disease,  render  treatment  by  any  means  practically 
useless.  Surgeons  are  now  almost  unanimous  that  with  but  few  excep- 
tions surgical  interference  beyond  tracheotomy  is  not  justifiable.  In 
Kocher's '  statistics  25  cases  were  subjected  to  surgical  treatment,  with 
a  mortality  of  17  per  cent. 

Goitre. 

It  Avill  be  convenient  to  discuss  the  treatment  of  goitre  as  applica- 
ble to  the  following  varieties  :  fibrous,  follicular,  cystic,  and  vascular. 
Exophthalmic  goitre,  being  distinctly  different  clinically,  will  receive 
separate  consideration.  The  treatment  of  goitre  may,  in  general,  be 
said  to  comprise  the  use  of  drugs,  administered  internally,  externally, 
and  by  injection  ;  electricity  ;  or  one  of  the  various  surgical  proceilures. 
The  choice  of  treatment  should  be  determined  by  the  size,  form,  situa- 
tion, and  variety  of  the  tumor.  When  the  latter  by  its  size  ov  by 
its  situation,  as  in  substernal  goitre,  produces  ]n-essure-symptonis,  such 
as  suffocative  dyspnoea,  dysphagia,  or  tracheal  stridor,  it  is  certain 
that  a  plan  of  treatment  re(|uiring  for  its  C(tmpletion  days  or  weeks 
is  not  to  be  thought  of,  and,  as  will  be  pointed  out  later,  one  variety 
of  goitre  is  often  amenable  to  a  plan  of  treatment  which  would  prove 
utterly  useless  in  nnotlier  variety.     It  should  also  be  rcmcniberetl  that 

*  "Berioht  iil>er  weiti  ro  'ioO  Kii>iiroxtiriiatioiK'ii,"  Com.^potulcnzbl.j.  Schwcizcr  Aerzte, 
Basle,  188'.),  xix.,  L.  33. 
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tilt'  clill'i'i-c'iit  varii'tic's  sIkuK'  into  oik'  another,  and  in  rcacliinj^  u  diaj^- 
nosis  ut"  tile  vaiioty  the  con.sistcnce  of  the  enlargement  will  be  fonnd 
to  vary  aceordiiii:-  to  the  pathological  processes  which  have  been  going 
on.  In  fibrous  goitre  the  enlargement  will  be  hard,  resisting,  and 
knotty,  j)artieiilariy  at  those  portions  of  the  gland  where  the  over- 
growth of  interstitial  tissue  is  pronounced  and  vascularity  diminishcfl. 
The  follicular  variety,  in  its  early  stages  of  development  at  least,  will 
be  soft  and  yielding.  Cystic  goitre  is  soft,  and  presents  in  certain 
situations  distinct  Huctuation,  or  the  latter  may  be  detected  through- 
out the  entire  tumor  when  the  follicles  and  their  cystic  contents 
finally  intercommunicate. 

Sometimes,  when  the  contents  of  the  gland  are  gelatinous,  it  is 
comparatively  firm  and  of  doughy  consistence,  its  vascularity  disap- 
pearing under  the  pressure  of  the  increased  distension  of  the  follicles 
by  their  accumulating  colloid  contents.  When  the  enlargement  and 
hyperplasia  of  the  blood-vessels,  either  arteries  or  veins,  constitute  the 
special  feature  of  the  tumor,  forming  the  vascular  variety,. it  will  be 
compressible,  soft,  and  elastic,  and  there  may  be  pulsation  and  a  distinct 
bruit,  resembling  that  of  aneurism. 

Prophylactic  Treatment. — Change  of  climate  to  a  region  where 
goitre  is  not  endemic,  and  strict  attention  to  diet  and  hygienic  sur- 
roundings, will  do  much  to  prevent  the  development  of  this  disease, 
and  effect  a  cure  in  those  already  affected,  particidarly  when  the  tumor 
is  of  small  size.  When  this  change  of  climate  is  impossible,  the 
drinking-water  should  be  investigated,  and  freed  as  far  as  possible 
from  the  earthy  salts  by  boiling,  by  distillation,  or  by  precipitation  of 
these  ingredients.  The  temporary  enlargement  of  the  thyroid  during 
pregnancy  and  the  menstrual  tlow  has  long  been  observed,  and  it  is 
claimed  that  when  there  exists  this  tendency  to  the  development  of 
goitre  in  a  pregnant  woman,  nursing  the  child  had  best  be  discarded, 
since  it  has  sometimes  appeared  to  bear  a  causal  relation  to  the  devel- 
opment of  goitre.  AYhen  hypertrophy  of  the  gland  exists,  influences 
likely  to  check  the  menstrual  flow  should  also  be  avoided. 

Internal  Treatment. — Of  the  various  methods  of  treatment  by 
medicines,  constitutionally  or  locally,  the  one  most  commonly  em- 
ployed is  the  use  of  iodine  or  mercury  in  one  form  or  another. 
Though  occasionally  successful,  in  the  majority  of  cases  failure  to 
effect  complete  cure  has  more  often  followed  their  use,  due  unquestion- 
ably, in  many  instances,  to  the  fact  that  the  variety  of  the  tumor  has 
not  been  recognized.  It  is  true  that  precise  diagnosis  of  the  variety 
is  often  difficult  and  sometimes  impossible,  as  there  is  so  frequently  a 
combination  of  pathological  processes,  yet  the  preponderance  of  one  or 
the  other  will  often  be  sufficient  to  make  clear  the  proper  plan  of  treat- 
ment.    In  all  varieties  of  goitre,  iodine  and  its  various  preparations 
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have  been  largely  used  internally  since  first  recommended  by  Dr. 
Coindet  of  Geneva,  and  the  testimony  of  its  curative  value  is  strong. 
On  the  other  hand,  however,  it  has  signally  failed  very  many  times, 
and  the  recorded  cases  of  both  successes  and  failures  indicate  that 
administered  internally  it  is  of  value  only  in  the  fibrous  and  follicular 
varieties  and  in  the  early  stages  of  the  disease.  The  compound  solu- 
tion of  iodine,  iodide  of  potassium,  and  iodide  of  iron  are  eligible 
preparations,  varying  the  dose,  interchanging  them,  or  intermitting 
their  use  as  the  stomach  and  general  condition  of  the  patient  (iod- 
ism)  may  indicate. 

Agnew*  thus  formulates  the  method  of  their  administration  :  "  If  the 
patient  is  in  all  other  respects  in  good  health,  and  especially  is  some- 
what fleshy  or  given  to  obesity,  the  compound  solution  of  iodine  should 
of  preference  be  selected.  At  first  the  dose  should  be  small,  in  order 
to  test  the  tolerance  of  the  stomach,  not  exceeding  5  or  6  drops  three  1 
times  a  day,  taken  in  some  sweetened  water,  orange  syrup,  or  curayoa, 
and  always  about  one  hour  after  meals.  Every  two  or  three  days  the 
dose  may  be  increased  one  or  two  drops  until  IS  or  20  are  taken,  be-  ,, 
yond  which  it  is  not  desirable  to  go."  Should  iodism  occur,  or  after 
tAvo  or  three  months'  continuous  treatment  should  no  impression  be 
made  on  the  disease,  he  advises  the  sul)stitution  of  the  iodide  of  potas- 
sium, 5  to  20  grains  three  times  a  day,  dissolved  in  water  and  syrup 
and  well  diluted.  When  anaemia  is  associated  with  the  disease,  iodide 
of  iron  and  cod-liver  oil  may  be  alternated  with  the  remedies  already 
directed. 

Local  Treatment. — In  conjunction  with  the  constitutional  treat- 
ment just  described  in  these  varieties  of  goitre,  considerable  improve- 
ment can  be  expected  from  local  applications,  either  in  the  form  of 
ointments  or  by  hypodermic  injections.  For  the  former,  iodoform  and 
the  iodide  or  red  oxide  of  mercury  will  be  found  useful.  Iodoform  may 
be  prescribed  in  the  strength  of  1\  drachms  to  1  ounce  of  lanolin, 
petrolatum,  or  benzoated  lard,  to  be  rubbed  into  the  gland  morning 
and  evening,  preferably  before  an  open  fire,  antl  lint  spread  with  the 
ointment  should  be  kept  in  contact  with  the  swelling.  Should  the 
preparations  of  mercury  be  selected,  the  following  formula  will  be 
found  of  service : 

^.  Ung.  hydrarg.  iodid.  rub., 

Petrolati,  da.  3ss. — M. 

A  portion  of  this  ointment  about  the  size  of  a  walnut  should  bo  rubixxl 
in  daily  or  every  other  day,  according  to  the  degree  of  irritation  ])ro- 
duced  : 

'  Pepper's  System  of  Medicine,  vol.  iii.  p.  i)81,  Pluhi.,  1SS5. 
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I^.   Piilv.  Iiydiar^-.  oxid.  rub.,  gij  ; 

L:iii()liiii,  5J. — M. 

Brown  '  rcconiiiU'iKls  this  ointment  very  highly,  chiiniinj;'  that  it  I'arcly 
irritates  the  skin  except  in  warm  weatlier,  when  its  strenj^th  should  be 
reduced.  ?Tc  insists  u|>()U  havint;  the  dru<^  in  very  fine  powder  betbre 
its  incorporation  into  the  huiolin,  and  advises  the  strength  to  be  increased 
to  saturation,  as  it  is  found  to  be  well  borne.  Frequently  the  efficacy 
of  an  ointment  can  be  increased  by  the  application  of  pressure  to  the 
gland,  but  should  the  skin  begin  to  resent  it  by  giving  evidence  of 
irritation,  it  should  be  discontinued. 

In  a  large  proportion  of  cases  this  local  treatment  will  accomplish 
little  more  than  slight  reduction  in  the  size  of  the  tumor,  and  injec- 
tions may  at  this  time,  or  even  earlier,  be  resorted  to  with  more  hope 
of  success ;  yet  this  ])r{)cedure  will  also  frequently  be  more  or  less  of 
a  failure  in  effecting  conqilete  cure.  It  is  more  apt  to  be  serviceable  ^^ 
in  follicular  and  cystic  than  in  fibrous  enlargement.  The  drugs  A 
employed  for  this  purpose  are  numerous.  Iodine,  ergotin,  iodo-  ' 
form,  alcohol,  osraic  acid,  perchloride  of  iron,  and  solutions  of  arse- 
nic, have  all  been  used  with  asserted  success,  iodine  occupying  the 
foremost  rank  in  follicular  and  fibrous  goitre  since  first  recommended 
by  Liick  in  18G7.  The  syringe  and  the  skin  over  the  point  o{"])uneture  ~\ 
should  be  antiseptieally  clean,  and,  the  needle  being  thrust  in  h;df  an  "7 
inch  to  an  inch,  from  8  to  30  drops  of  the  tincture  are  slowly  injected, 
after  which  the  opening  is  to  be  closed  by  adhesive  plaster  or  similar 
dressing.  The  injections  should  usually  be  made  twice  a  week,  and  the 
quantity  used  is  that  given  above,  but  the  frequency^nd  amount  are 
determined  for  each  individual  case  by  the  degree  of  reaction.  After 
one  or  two  injections,  a  different  point  of  entrance  being  selected  each 
time,  a  syringeful  has  been  used  without  causing  complications.  A 
single  injection  in  cases  of  small  tumors  has  been  sufficient.  Following 
the  operation,  pain,  varying  in  severity,  is  usually  to  be  expected  iu 
the  teeth,  ear,  eye,  and  maxillary  articulation  on  the  side  on  which  the 
injection  has  been  made;  and  if  the  latter  is  low  down  some  discom- 
fort in  the  chest  may  be  present.  Elevation  of  temperature  and 
signs  of  aggressive  inflammation  contraindicate  a  repetition  of  the 
injection  until  they  have  completely  subsided. 

Ergotin  by  injection  has  given  good  results.  It  has  been  used 
with  success  by  Pepper,  DaCosta,  and  others.  The  solution  em- 
ployed is  made  by  dissolving  96  grains  of  ergotin  in  1  ounce  of 
distilled  water,  of  which  6  to  10  minims  are  injected  weekly.  The 
fluid  extract  of  ergot  may  be  similarly  used,  the  dose  being  from  10  to 
20  drops.  Mosetig  v.  Moorhof  claims  that  iodoform  has  the  advan- 
^  North  American  Practitioner,  Aug.,  1890. 
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tage  over  other  drugs  for  hypodermic  injection  that  inflammatory 
complications  never  occur.  He  recommends  the  following  solutions : 
Iodoform  1  part,  ether  5  parts,  olive  oil  9  parts;  or  iodoform  1, 
ether  and  olive  oil,  each  7  parts.  He  injected  from  15  to  30  drojjs  of 
this  mixture  five  to  ten  times,  at  intervals  of  three  or  four  davs,  in  79 
cases,  and  invarialjly  noticed  a  decrease  in  the  size  of  the  neck  of  from 
one  to  two  inches.     In  no  instance  did  suppuration   occur. 

While  the  treatment  of  goitre  bv  parenchymatous  injection  is  often 
measurably  successful,  it  is  attended  by  many  complications,  such  as 
hemorrhage  or  embolism,  violent  inflammation,  suppuration,  and 
septic  poisoning,  and  is,  therefore,  by  no  means  devoid  of  danger. 
Death  has  occurred  in  several  reported  cases  after  many  weeks  of  pro- 
longed suppuration,  or  more  speedily  from  ob.-truction  to  respiration 
occasioned  by  rapid  swelling  of  the  gland.  Doubtless  there  are  many 
unrecorded  cases  of  this  unfortunate  result.  Its  relative  value  as  a 
method  of  treating  the  varieties  of  goitre  to  which  it  is  applicable  is 
certainly  less  since  the  results  of  the  recent  surgery  of  the  thyroid 
body  have  been  made  known. 

Although  constitutional  treatment,  of  the  character  outlined  when 
discussing  fibrous  and  follicular  goitre,  has  been  resorted  to  very  fre- 
quently in  the  treatment  of  cystic  bronchocele,  it  has  invariably  l>een 
a  signal  failure.  The  only  possible  benefit  to  be  derived  from  drugs 
is  by  their  local  application  in  the  form  of  injection.  When  tlie 
cysts  are  multiple  and  thick-walled,  the  process  is  tetlious,  repeated 
injections  being  required,  or,  as  recommended  by  Agnew,  it  may  be 
necessary  to  break  up  the  separating  walls  of  the  cyst  by  a  plunger, 
so  as  to  favor  the  diffusion  of  the  drug  used.  In  a  single  cyst  with  thin 
walls  puncture  followed  by  injection  is  usually  curative.  The  }>erchloride 
of  iron  is  preferable  to  iodine,  being  less  dangerous,  and  the  method  to 
be  employed  is  that  of  Morel  1  Mackenzie.  The  cyst  is  tappetl  at  its 
most  dependent  part  with  a  trochar,  the  canula  of  which  corres})onds 
in  size  to  a  No.  8  or  9  English  catheter.  After  the  contents  partially 
escape,  1  to  2  drachms  of  a  solution  of  pcrchloride  of  iron  (2  drachms 
to  distilled  water  1  ounce)  is  injected,  and  allowed  to  remain  for  three 
days,  the  canula  having  been  corked  and  kept  in  position  In-  a  tape 
passed  around  the  neck.  At  the  end  of  this  time  the  plug  is  removeil, 
and  if  suppuration  has  not  occurred  the  injection  is  rei>eated.  When 
suj>puration  occurs  the  plug  is  removed,  and  the  cavity  is  treated  as 
a  chronic  abscess  by  washing  with  antiseptic  solutions  and  apjilying 
poultices  to  the  neck.  In  193  eases  so  treatixl  there  were  2  dtaths. 
the  goitres  in  the  fatal  cases  being  partly  fibrous. 

In  the  vascular  variety  o{  goitre,  or  when  the  goiti'e  is  rich  in  its 
bluod-supply,  ergot  ndministereil  internally  in  10-  to  30-drop  doses 
of  the  fluid  extract   will  be  useful.     Iodine  is  practically  worthless. 
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Locally,  10  to  .'iO  drops  of  tlic  lliiid  extract  of  crLrot  may  l)r'  iiijcftod, 
or  rrt;"oliii  iii:i\'  Ik-  w^vd  as  lias  hccii  directed  I'oi'  the  lihroiis  and  lollic- 
ular  varieties.  Deep  iiijeetioiis,  at  iiilei'vals  of  four  or  iive  days,  of  4 
or  5  drops  oi'  earholic  aei<l,  li(|iiefH'd  1)V  the  smallest  possiljle  (|naiitity 
of  glycerin,  are  also  worthy  of  ti-ial. 

Electrical  Treatment  of  Goitre. — The  siu'ccssful  treatment  of 
<«;oitre  l)v  electricity  is  confined  to  the  use  of  electrolysis  by  galvano- 
puncture,  and  jxissihlv  the  employment  of  the  <ialvanic  (Mirrent  in  eou- 
jnnction  with  dru<;s  to  secure  a  cataphoric  action. 

Tliat  electrolysis  is  curative  in  some  varieties  of  jjoitre  is  nnqiies- 
tionable,  and  it  is  equally  true  that  it  sometimes  utterly  fails.  It  will 
be  most  useful  when  employed  for  goitres  of  comi)arative]y  small  size 
— /.  c.  in  the  early  stai>e  of  their  development,  when  they  are  solt  and 
of  the  follicular  variety,  as  is  so  olten  the  case.  Purely  fibrous 
goitres  arc  also  frequently  benefited,  if  uot  cured.  Even  the  vascular 
variety  has  improved,  under  its  action,  although  it  usually  fails,  as  it 
does  in  cystic  goitre,  and  in  both  it  may  prove  harmful.  Successful 
treatment  of  goitre  by  this  means  has  been  fre(|ucntly  reported,  not- 
ably by  Amory,  liaird,  C'am])bell,  Chvostek,  Duncan,  Groh,  Ingalls, 
Lloyd,  and  others.  Duncan  '  completely  cured  6  of  14  cases,  the 
others  being  more  or  less  benelited.  Ingalls  reports'^  success  w^ith 
electrolysis  after  failure  with  aspiration  and  injection  of  carbolic  acid. 
Lloyd  cured  2  favorable  cases. 

In  the  application  of  electrolysis  the  following  points  should  be 
borne  in  mind  :  ^  The  negative  needle  or  needles,  properly  cleaned  and 
well  insulated  to  protect  the  skin,  should  be  introduced  into  the  tumor 
about  one-third  of  an  inch,  care  being  taken  to  avoid  blood-vessels. 
The  positive  pole  is  applied  to  the  nape  of  the  neck  by  means  of  a 
large  flat  sponge  electrode.  The  strength  of  the  current  should  be  as 
great  as  the  patient  can  bear,  the  average  being  from  14  to  20  milli- 
amperes,  which  should  always  be  measured  accurately  by  a  milliampere- 
meter,  and  a  water  rheostat  should  be  used  to  avoid  shocks.  The  length 
of  each  sitting  should  be  about  twenty  minutes,  and  the  application 
repeated  at  intervals  of  about  two  weeks.  Inflaunnation  in  the  gland 
"vvill  sometimes  follow,  although  it  is  usually  mild  and  transient,  sup- 
puration being  of  very  rare  occurrence.  Permanent  results  sometimes 
are  not  manifest  until  the  treatment  has  been  persisted  in  for  some 
time,  and  once  begun  the  decrease  in  the  sw^elling  progresses  after  the 
applications  have  been  discontinued.  As  the  gland  is  not  completely 
destroved,  the  possibility  of  the  development  of  myxoedema  is  reduced 
to  a  minimum. 

At  a  meeting  of  the  Richmond  Academy  of  Medicine  and  Surgery, 

1  British  Med.  Journ.,  Nov.  3,  1888.  ^  journ.  Am.  Med.  Aasoc,  xiv.,  1890. 

^  See  paper  by  Dr.  James  Hendrie  Lloyd,  Trans.  Coll.  Physicians,  Pliila.,  1890. 
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July  6,  1891/  Hunter  ]McGuire  described  the  catai)horic  treatment  of 
goitre  by  means  of  a  cup-shaped  electrode,  in  wiiich  is  placed  some 
absorbent  cotton  first  dipped  in  water  and  squeezed  as  dry  as  possible; 
and  on  this  cotton  10  or  15  drops  of  the  tincture  of  iodine  is  poured. 
The  electrode,  thus  prepared,  is  placed  on  the  most  prominent  part  of 
the  goitre,  the  negative  pole  on  the  back  of  the  neck.  A  galvanic 
current  of  6  or  8  milliamperes  is  passed  daily  for  ten  minutes  over  a 
period  of  several  weeks.  Three  cases  of  chronic  goitre  treated  in  this 
way  gave  the  same  result:  the  hypertrophy  diminished,  rapidly  at  first, 
then  more  slowly,  and  finally  became  stationary.  In  4  cases  of  recent 
hypertrophy  of  the  thyroid  in  young  women  the  enlargement  rapidly 
disai)peared.  What  proportion  of  the  good  results  from  this  plan  of 
treatment  is  due  to  one  or  the  other  of  these  agents  it  is  impossible  to 
say.  The  varieties  of  goitre  most  likely  to  be  benefited  are  those 
which  are  more  or  less  amenable  to  the  injection  of  iodine  and  the 
employment  of  electrolysis — namely,  the  follicular,  fibrous,  and  pos- 
sibly the  vascular  varieties. 

Surgical  Treatment. — While  a  discussion  of  the  surgical  treat- 
ment of  goitre  is  not  altogether  in  place  in  a  volume  of  the  character 
of  this  work,  it  may  not  be  amiss,  in  a  general  way,  to  outline  the 
resources  of  surgical  intervention  and  its  results,  in  view  of  the  fiict 
that  in  recent  years  the  most  noteworthy  advance  in  the  treatment  of 
goitre  is  certainly  the  resort  to  surgical  procedures.  Among  those  who 
have  done  most  to  advance  the  surgery  of  the  thyroid  gland  are 
Kocher,  Keser,  Billroth,  Socin,  Niehaus,  Mikulicz,  Trzcbicky,  Porta, 
Julliard,  Miillcr,  Garr^,  and  Berry.  To  the  work  and  literary  contri- 
butions of  the  last  the  writer  acknowledges  especial  indebtedness  for 
many  facts. 

When,  in  spite  of  thorough  medical  and  electrical  treatment,  hyper- 
tro])liv  of  the  thvroid  gland  continues  until  the  life  of  the  patient  is 
threatened  by  the  appearance  of  pressure-symptoms — an  event  which 
fortunately  is  rare — or  when,  before  this  occurs,  application  is  made  to 
surgical  art  for  relief,  the  procedures  to  be  considered  are  the  introduc- 
tion of  a  seton,  incision  and  drainage,  ligature  of  the  thyroid  arteries, 
division  of  the  isthmus  or  middle  lobe,  extirpation  of  a  portion  of  the 
gland,  and  enucleation. 

Introduction  of  a  fScton. — This  is  an  antiquated  method  of  treat- 
ment and  is  no  longer  employed.  Its  great  dangei-s  of  ha^uorrhage 
and  long-continued  su]>pur:itiou  have  finally  made  it  obsolete,  and  it  is 
onlv  mentioned  to  be  I'ondemned. 

Incision  and  Drainac/c. — For  cases  wholly  or  in  large  part  i-ystic^ 
■when  emu'leation  is  for  any  reason  contraindicateil — this  operation  may 
be  perlbrmed.     The  cyst  should  be  exposed  by  a  careful  dissection  and 

'  Quoted  in  Cincinnati  Lancet  Clinic,  Aug.  15,  1891,  from  Virg.  Mai.  Monthly. 
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incised,  the  cyst-wall  stitdicd  to  the  sUiii,  and  the  cavity  irrigated  with 
an  antiseptic  sohitimi.  A  (h-ainai;('-tiih('  and  iodoform  ganze  packing 
are  intnxhiced  into  the  cavity  and  an  antiseptic  dressinfj;  ap[)lie(h  Dr. 
rroiin  B.  Dcaver'  heUeves  that  this  operation  oilers  the  West  treatment 
for  such  cases  when   thyioidectomy  is  contraindicated. 

Ligature  of  the  Thyroid  Arteriea. — This  method  of  treatment,  first 
suggested  by  WolHer  of  Gratz,  aims  to  cause  atrophy  and  gradual  dis- 
appearance of  the  tumor  by  ligature  of  the  nutrient  arteries.  The  dif- 
ficult character  of  the  operation,  the  danger  of  injuring  the  sympathetic 
nerve,  and  the  usual  estal)lishment  of  an  extensive  collateral  circulation, 
have  made  it  a  question  to  most  surgeons  whether  much  is  to  be  gained 
by  this  method  of  treatment.  It  is  not  suitable  for  cystic  and  fibrous 
goitres,  and  should  be  reserved  for  cases  of  early  follicular  or  vascular 
tumors.  It  can,  })erhaps,  be  done  with  advantage  in  conjunction  with 
division  of  the  isthmus  when  for  any  special  reason  the  latter  is  employed. 
In  7  cases  of  ligature  of  the  atferent  arteries  in  Billroth's  clinic,^  in  3 
enucleation  had  to  be  performed  within  three  years ;  4  were  perma- 
nently cured.  Rydygier^  reports  16  cases,  in  1  of  which  there  was 
only  slight  diminution  in  the  size  of  the  tumor;  in  another  one  lobe 
contained  a  cyst  which  subsequently  required  enucleation.  Whether 
the  arteries  on  both  sides  or  on  one  side  only,  or  the  lower  l)lood- ves- 
sels alone,  or  the  afferent  vessels  of  the  large  portion  of  the  goitre, 
are  ligated,  as  have  severally  been  recommended,  the  operation  is  now 
generally  thought  to  be  of  very  restricted  usefulness. 

Division  of  the  Isthmus  or  Middle  Lobe. — When  the  tumor  is  very- 
large,  involving  the  entire  gland,  division  of  the  isthmus  will  fre- 
quently relieve  the  dyspnoea  mechanically,  the  two  halves  of  the  tumor 
being  thus  separated.  Mr.  Berry  ^  believes  that  it  more  often  relieves 
the  respiratory  difficulty  by  draining  the  gland  of  its  colloid  secretion, 
and  that  while  the  relief  afforded  may  be  permanent,  the  goitre  frequently 
returns  when  the  wound  has  healed,  and  the  secretion  is  again  pent  up 
in  the  gland.  It  should  be  remembered  also  that  urgent  dyspnoea  has 
sometimes  not  been  relieved  sufficiently  quickly,  and  in  some  cases 
tracheotomy  or  removal  of  a  large  portion  of  the  gland  has  been 
necessary. 

E.vtirpation  of  a  Portion  of  the  Gland. — The  immediate  danger 
of  injury  to  the  recurrent  laryngeal  nerve  and  the  remote  danger  of 
myxoedema  or  tetany  have  rendered  the  operation  of  complete  removal 
of  the  thyroid  body  generally  unjustifiable.  Partial  extirpation,  how- 
ever, has   been    attended  with   such  success   as  to   give  it  a  definite 

1  American  Lancet,  July,  1891.  ^  ^^,y.  3Ted.  Journ.,  May  31,  1890. 

^  Wien.  med.  Wochensch.,  1888,  xxxviii.,  1683  ;  Ceniralb.  f.  C'kir.,  Leipzig,  1889,  xvi. 
241. 

*  British  Med.  Journ.,  June  20,  1891. 
Vol.  11.-54 
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and  meritorious  position  in  tlie  surgery  of  the  thyroid.  It  includes 
the  removal  of  one  lobe ;  resection  of  the  chief  part  of  one  or  both 
lateral  lobes,  avoiding  the  recurrent  laryngeal  nerves  by  leaving  behind 
in  relation  to  them  sutiicient  gland-tissue  to  carry  on  the  functions  of 
the  gland  ;  and  resection  of  the  intervening  portion  of  the  isthmus 
between  two  ligatures.  When  the  goitre  is  unilateral,  the  removal  of 
the  enlarged  lobe  is  indicated.  "When  there  is  diffuse  hypertrophy  or 
numerous  small  nodules  witii  no  normal  gland-tissue,  resection  is  to  be 
performed.  Resection  of  the  isthmus  is  rarely  indicated,  as  it  does 
not  usually  remove  enough  tissue  to  relieve  the  dyspnoea  permanently, 
and  is  not  devoid  of  danger. 

Enucleation. — This  oj)eration  is  ajiplicable  to  cystic  and  fibroid 
tumors  which  are  surrounded  by  a  capsule  and  more  or  less  healthy 
gland-tissue,  thus  permitting  the  removal  of  the  solid  or  cystic  tumor 
from  the  interior  of  the  gland,  the  surrounding  glandular  tissue  being 
left  intact.  Keser^  and  Kocher,^  who  have  contributed  largely  to  our 
knowledge  of  the  value  of  this  operation,  discuss  its  advantages  and 
limitations.  Keser  states  that  the  operation  can  be  done  rapidly,  usu- 
ally without  great  haimorrhage ;  that  the  recurrent  laryngeal  nerves 
are  never  injured ;  and  that  cachexia  strumipriva  or  tetany  is  never  a 
sequel.  When  the  gland  is  the  seat  of  diffuse  hypertrophy  or  dissemi- 
nated nodules  or  malignant  disease,  he  considers  enucleation  contrain- 
dicatcd.  Kocher  favors  the  operation  in  many  cases,  and  his  greatest 
objection  to  it  is  that  recurrence  is  more  apt  to  occur  than  after  partial 
extirpation.  He  considers  enucleation  applicable  to  single  large  cysts 
or  large  solid  tumors  loosely  imbedded  in  healthy  gland-tissue.  Of  the 
recorded  cases  of  enucleation  in  the  hands  of  the  best  operators,  I  find 
the  death-rate  somewhat  less  than  1  per  cent. 

Cachexia  Strumipriva. 
As  to  the  occurrence  of  cachexia  strumipriva  as  a  remote  result  of 
thyroidectomy,  I  cannot  do  better  than  quote  the  conclusions  of  Berry ,^ 
based  upon  an  extensive  statistical  study.  If  the  gland  be  completely 
removed,  there  is  very  great  risk  that  this  sequel  will  supervene, 
although  it  is  not  absolutelv  certain  that  it  will  do  so  in  all  cases. 
The  risk,  however,  is  sufficiently  great  to  warrant  us  in  laying  down 
the  rule  that  complete  extirpation  of  a  goitrous  thyroid  gland  should 
never  be  performed.  It  has  unfortunately  followed  ]iartial  extirpation 
in  a  few  cases,  but  the  cases  in  which  this  has  happened  are  exeee<l- 
ingly  few  in  number,  and  in  them  the  symptoms  o^  tiie  disease  have 

'  L' Enucleation  ou  Extirpation  intraglandidaire  du  Gottre  jxircnchymatcux,  Paris, 
1887. 

''"Bericht  iilior  wcitere  250  Kropfextirpationeu,"  Corrcspondenzbl.  f.  Schu:  Aerzte, 
Basle,  188'.),  xix.  L.  33. 

'  Drit.  3Icd.  Journ.,  June  27,  1891. 
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usually  been  sli<2;ht  and  toiiiporarv.  The  treatment  of  tliis  secjiiel  is 
unloi-tiinately  very  uiisatisliiclorv.  The  patient  should  he  kept  warm, 
and,  if  possible,  sent  to  a  warm  climate.  Pilocarpine,  jaborandi,  and 
nitro-<::lycerin  have  been  recommended,  as  in  myxoedema.  The  trans- 
j)lantation  of  thyroid  tissue  into  the  abdominal  cavity  of  the  patient 
lias  been  suggested  and  ])ractised,  and  Mr.  Horsely '  believes  that  the 
beneficial  results  of  the  o])eration  liave  been  established.  It  has,  how- 
ever, been  done  i)ut  seldom,  and  then  with  only  tem])orarv  improvement, 
so  that  future  experiments  must  decide  the  true  value  of  the  procedure. 


EXOPHTHALMIC  GOITRE  (GRAVES'  DISEASE;   BASE- 
DOW'S DISEASE;. 

The  plans  of  treatment  advocated  and  the  numerous  drugs  which 
have  from  time  to  time  been  reported  as  successful  in  the  treatment  of 
this  mysterious  disease  simply  emi)hasize  our  ignorance  of  its  precise 
etiology  and  pathology,  and  therefore  render  the  treatment  in  great- 
est measure  symptomatic.  The  theory  of  nervous  origin  is  most  gen- 
erally believed  in,  and  the  lesion  thought  to  be  most  probably  in  the 
medulla  and  upper  cervical  ])orti()n  of  the  cord — a  conclusion  which 
seems  warranted  by  the  involvement  so  frequently  in  this  disease  of 
other  centres  known  to  be  situated  there — namely,  the  cardio-inhib- 
itory,  accelerator,  vaso-motor,  vomiting,  and  glycogenic  centres.  In 
the  absence,  therefore,  of  accurate  knowledge  as  to  etiology  and  pathol- 
ogy upon  which  to  lay  the  foundations  of  an  exact  and  rational  therapy, 
it  will  be  convenient  to  direct  our  treatment  to  the  important  symptoms 
and  complications  which  arise  in  this  disease.  It  should  be  remembered 
that  there  is  no  specific  or  special  mode  of  treatment  applicable  to  all 
cases. 

The  principal  element  in  the  successful  management  of  exophthal- 
mic goitre  is  the  removal  of  the  patient  from  the  environment  in  which 
the  disease  has  had  its  origin  to  surroundings  agreeable  and  most  likely 
to  secure  rest  of  mind  and  body.  Occasional  mental  diversion  is  desirable, 
particularly  when  despondency  is  pronounced.  AVhen  possible,  an  inland 
region  of  not  very  great  altitude  should  be  selected.  The  well-known 
ill  effect  of  the  atmosphere  of  elevated  situations  upon  an  exhausted 
and  irritable  nervous  system  indicates  very  clearly  that  a  mountainous 
district  of  great  altitude  is  not  to  be  selected  as  the  abode  for  sufferers 
from  this  disease.  Curtin,^  who  has  made  a  careful  clinical  study  of 
the  disease,  and  has  observed  a  large  number  of  cases  over  a  period  of 
years,  concludes  that  a  mountain  residence  is  unfavorable  for  developed 
cases,  and  even  for  persons  who  have  only  a  hereditary  tendency  in  this 

^  Brit.  Med.  Journ.,  1890,  ii.  201.  ^  Trans.  Amer.  Climat.  Soc,  Sept.,  1888. 
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direction.  Dampness  and  exposure  to  cold  should  be  scrupulously 
avoided,  as  so  many  cases  give  evidence  of  past  or  present  atlections 
of  the  respiratory  tract,  such  as  chronic  rhinitis,  pharj-ngitis,  or  bron- 
chitis; and  when  those  exist  appropriate  treatment  will  be  f(jllowe<l  by 
marked  improvement  in  the  general  condition.* 

Patients  suffering  from  this  disease  frequently  do  badly  by  the  sea, 
yet  when  sea-bathing  is  known  to  be  agreeable,  and  not  t<jo  invigorat- 
ing, to  tiie  j)atient,  it  can  be  moderately  indulged  in  with  strikingly  good 
effect.  Considerable  success  has  been  attained  in  many  cases  by  hydro- 
])athic  treatment,  as  recommended  by  the  French  physicians.  The 
hvu-ienic  surroundiny-s  should  be  most  carefullv  attended  to — reo;ular 
rest,  exercise  with  salt  sponge-baths,  and  frictions.  The  diet  should 
be  such  as  to  improve  the  general  nutrition,  and  tobacco  and  alcoholic 
and  malt  liquors  must  be  discarded.  This  complete  change  in  the 
patient's  surroundings,  and  careful  attention  to  the  details  of  his 
daily  life,  are  absolutely  essential  to  the  success  of  any  special  form 
of  treatment. 

]\Iiik  in  generous  quantity,  cod-liver  oil,  arsenic,  quinine,  iron,  and 
other  tonics  are  to  be  employed  when  specially  indicated.  Coexisting 
disorders  of  any  nature  should  be  corrected.  This  is  jiarticularly  true 
of  anaemia,  which  is  rarely  absent,  and  when  present  to  a  marke<l 
degree  is  productive  of  the  mental  depression,  hysterical  manifesta- 
tions, neuralgic  ])ains,  vertigo,  etc.  which  are  so  frequently  noted  in 
this  disease.  Preparations  of  iron  should  be  administered  continuously 
over  a  long  period  of  time.  Flint"  records  a  case  in  which  rwovory 
took  place,  the  patient  having  taken  2  grains  of  reduced  iron  thrice 
daily  for  three  years.  As  the  greater  proportion  of  cases  of  Graves' 
disease  is  found  in  women  between  puberty  and  middle  age,  and  since 
uterine  disorders  so  fre({uently  coexist,  the  latter  should  always  be 
looked  for  and  if  present  appropriately  treated. 

Digestive  derangements  are  very  prone  to  occur,  and  should  always 
receive  first  attention,  as  without  their  correction  other  treatment  will 
avail  but  little.  A  diet  restrictetl  to  milk,  broths,  farinaceous  food- 
stuffs, etc.   may  be  required. 

Rest  in  bed  is  advisable  when  the  patient  is  very  weak  or  nervous, 
and  troublesome  insomnia  requires  narcotics.  It  is  besr  to  avoid  opium 
as  far  as  possible,  the  bromides  being  chosen  in  their  })lace,  but  it  may 
be  necessary  to  enq)loy  the  former. 

The  cardinal  symptoms  of  exophthalmic  goitre  are  cardiac  palpita- 
tion and  jiulsations  in  the  larger  blood-vessels,  goitre,  exophthalmos, 
and  vibratory  tremor.  It  is  to  the  amelioration  of  these  tiiat  treatment 
will  be  directtxl.     Tlu'  patient   should   be  told  that  the  disease  is  not 

'  Fiske-Brvson,  X  1'.  Mnl  Journ.,  Dec.,  1SS9. 
*  Pepper's  System  of  Medicine,  vol.  iii.  p.  766. 
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directly  (langcroiis  to  life;  that,  while  it  tends  to  long  continuance,  it 
not  inlre<iiiently  improves  to  u  very  marked  degree;  and  tiiat  some- 
times  it  disa|)|)ears  aUogethcr. 

Treatment  directed  to  the  Heart  and  Circulation. — ( )t'  the  car- 
dinal symptoms  of  Graves'  disease,  cardiac  palpitation  and  pulsation 
in  the  larger  blood-vessels  are  the  most  constant,  and  usually  the  first 
to  develop.  They  arc  also  the  symptoms  which  usually  cause  most 
discomfort  to  the  patient,  disturbing  as  they  do  other  functions  of  the 
body,  and  for  which  relief  is  sought.  When  the  disease  is  of  long 
standing,  inducing  dilatation,  or  when  from  other  causes  there  exist 
organic  changes  in  the  heart,  treatment  should  be  directed  to  these 
changes,  as  under  other  circimistanccs.  The  rapid  and  tumultuous 
heart-action  is  a  rational  indication  for  the  em})loyment  of  drugs 
known  to  lessen  the  frequency  and  force  of  the  cardiac  pulsations. 
For  the  former  purpose  digitalis  or  strophanthus  is  to  be  used.  All 
writers  ao;ree  that  dij>;italis  is  a  useful  remedv  in  this  disease.  Re- 
cently  the  reports  of  the  use  of  strophanthus  are  numerous  iind  satis- 
factory Mn  improving  the  j)ulse-rate  and  rhythm  of  the  cardiac  con- 
tractions in  exophthalmic  goitre.  Unlike  digitalis,  it  does  not  much 
contract  the  calibre  of  the  arterioles,  and  thus  increase  the  work  of  the 
heart,  yet,  like  digitalis,  it  markedly  lengthens  the  intervals  between 
the  contractions.  In  a  case  under  my  observation  it  afforded  great 
relief  after  digitalis  had  been  faithfully  tried  with  only  slight  benefit. 
The  tincture  should  be  given  three  times  daily  after  meals,  the  initial 
dose  being  from  8  to  10  drops,  which  may  be  increased,  if  necessary  to 
reduce  the  frequency  of  the  pulse,  to  even  25  drops. 

In  some  cases  the  sedative  action  of  aconite,  veratrum,  or  gelsemium 
may  be  resorted  to  with  more  benefit  than  either  digitalis  or  stro- 
phanthus. Flint  speaks  highly  of  aconite,  and  says^  it  has  proved 
more  satisfactory  than  digitalis  in  his  experience.  When  the  muscular 
action  of  the  heart  is  vigorous  and  powerful,  particularly  when  associ- 
ated with  hypertrophy,  which  is  not  infrequent,  their  depressant  action 
M^ould  seem  desirable.  Under  such  circumstances  veratrum  viride  will 
be  found  of  service,  1  drop  of  the  fluid  extract  given  every  three  hours, 
and  increased  or  diminished  according  to  the  effect  upon  the  pulse  and 
cardiac  contractions.  Belladonna  and  its  alkaloid,  atropine,  have  been 
larsrelv  used,  and  in  some  cases  have  been  more  beneficial  than  the 
drugs  just  mentioned.  Ramsay,^  who  has  studied  this  disease  ex- 
haustively, concludes  that  of  all  drug  treatment  probably  that  from 
which  the  best  results  are  most  frequently  obtained  is  the  use  of  bella- 
donna or  atropine,  and  that  ergot,  the  bromides,  and  the  iodides,  in  spite 

»  N.  F.  Med.  Journ.,  Aug.  4,  1888,  and  Nov.  8,  1890 ;  Joum.  Am.  Med.  Assoc,  Sept. 
1,  1888,  and  Nov.  3,  1888. 

^  Loc.  cit.  ^  Glasgow  Med.  Journ.,  Aug.,  and  Sept.,  1S91. 
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of  all  that  has  been  written  in  their  favor,  rarely  fail  to  give  disap- 
pointing results. 

Since  first  recommended  by  Benedikt'  in  1865,  electricity  has  l)een 
used  with  undoubted  success.  ]Many  chronic  cases  have  been  benefited 
by  its  use  after  drugs  have  proven  an  absolute  failure.  It  is  said  to 
cause  undue  excitement  in  acute  forms  of  the  disease.^  XothnageP 
considers  persistent  electrical  treatment,  combined  with  a  liydrothera- 
peutic  course,  the  most  efficient  treatment  of  the  disease.  Galvanism 
is  superior  to  faradism  for  this  purpose.  A  current  of  2  to  3  milliam- 
peres  is  sufficient,^  the  applications  being  made  three  times  a  day,  each 
lasting  six  minutes.  The  anode  should  be  placed  on  the  nape  of  the 
neck,  the  centre  of  its  lower  border  corresponding  to  the  seventh  cervi- 
cal spinous  process.  The  cathode  should  be  moved  up  and  down  the 
side  of  the  neck  from  the  mastoid  process  along  the  course  of  the  great 
nerves.  Bartholow  ^  gives  the  following  directions:  "  An  electrode — 
the  anode — is  placed  in  the  angle  behind  the  jaw,  and  the  cathode  on 
the  epigastrium,  and  a  stabile  current  is  allowed  to  flow  for  three  to 
five  minutes.  The  cervical  spine  should  also  be  galvanized.  It  may 
be  included  in  a  circuit  by  placing  the  anode  over  the  vertebrae  in  turn, 
whilst  the  cathode  rests  on  the  epigastrium.  Stabile  may  be  varied  by 
labile  a])plications."  After  application  of  the  current  by  either  of  the 
above  plans,  the  frequency  and  force  of  the  heart-beat  are  reduced  tem- 
porarily, prolongation  of  the  diastole  being  most  marked ;  and  as  the 
treatment  is  continued  these  effects  become  permanent.  Charcot  ad- 
vises the  application  of  the  faradic  current  to  the  eyelids,  the  goitre, 
and  the  cardiac  region,  in  addition  to  the  current  applied  to  the  neck. 
In  a  case  of  pronounced  exophthalmic  goitre  Hunter  McGuire*  ob- 
tained by  cataphoric  treatment  with  iodine  rapid  diminution  of  the 
enlarged  thyroid  gland,  and  a  decided  amelioration  of  the  other  symp- 
toms. 

Although  the  majority  of  cases  of  Graves'  disease  continue  for 
several  years,  and  are  rarely  directly  dangerous  to  life,  not  infre- 
quently the  attacks  of  ]>alpitation  are  of  such  violent  character  as  to 
jeopardize  life  and  call  for  prompt  and  active  treatment.  When 
the  patient's  general  condition  will  permit  it,  venesection  may  be 
resorted  to,  but  usually  the  attack  will  be  more  safely  combattnl  by 
an  ice-bag  to  the  pnocordial  region  or  over  the  neck,  as  recommended 
by  Nothnagel  ;  the  free  use  of  cardiac  stimulants,  as  ether,  Hoflmau's 
anodvne,  digitalis,  strophnnthus,  nitrite  of  aniyl  by  inhalation,  and 
morphine  and  atropine  hypodermically.     The  violence  of  the  heart's 

'  Aerzt.  Zcihchr.f.  Pralt.  Ileilk.,  ISfio. 

«  (hontlle,  Brit.  Med.  Jon  rn.,  Jan.,  1S90.  ^  Practitioner,  March,  1S90. 

♦  ("anli'w,  Laiicd,  1891,  No.  3540.  "  MaUcal  Ekctricitii,  Phila.,  ISSl. 

^  Loc.  cit. 
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actiun  caa  also  be  greatly  diiniiii.-hed  by  the  ap[)licatiou  ut"  a  jjuilifieiitly 
strong  galvanic  current  to  the  pneumogastric  nerve. 

Treatment  directed  to  the  Enlarged  Thyroid. — Usually  the 
enlargement  o(  the  thyroid  gland  ret|uire.--  no  special  treatment.  The 
measures  recommended  above  will  in  most  cases  cause  a  diminution  in 
the  size  of,  and  lessen  the  pulsations  in,  the  <^\-,\\u\,  pdri  paasii  with 
the  improvement  in  the  cardiac  symptoms.  In  addition  to  these,  how- 
ever, a  weak  continuous  current  applied  to  the  gland  with  a  large  plate 
electrode  may  be  resorted  to.  Lister's  cold  coil  has  benefited  some 
cases,  and  DaCosta^  has  recommended  the  daily  application  of  ice. 
Recently,  MacXulty  ^  has  employed  a  Martin's  bandage  around  the 
throat,  to  be  worn  during  the  day  and  taken  off  during  the  night. 

Belladonna  collodion  has  been  found  of  service  for  the  violent 
pulsations  in  the  gland.  Iodine,  so  commonly  used  in  ordinary 
bronchoccle,  should  not  be  employed  in  exo[)hthalmic  goitre.  Prac- 
tically, the  same  may  be  said  of  ergot,  although  it  has  sometimes  been 
of  apparent  service,  administered  both  internally  and  by  hypodermic 
injection,  the  dose  and  method  being  the  same  as  described  for  ordinary 
bronchoccle.  Sulphuric  acid  has  apparently  been  of  service  in  some 
cases.^  Without  further  mention  of  the  various  drugs  extolled  from 
time  to  time,  it  may  be  remarked  that  the  tranquillizing  effect  of  a 
placebo  has  often  been  followed  by  marked  improvement,  and  no  doubt 
the  beneficial  results  claimed  for  various  drugs  can  in  great  measure  be 
thus  explained.  Tracheal  obstruction  by  pressure  of  the  enlarged  gland 
is  very  rare  in  exophthalmic  goitre.  Its  occurrence  should  be  promptly 
met  by  the  inhalation  of  chloroform,  followed  if  necessary  by  trache- 
otomy, incision  of  the  capsule  of  the  tumor,  or  division  of  the  isthmus, 
and  even  partial  extirpation. 

Treatment  directed  to  the  Exophthalmos. — Whether  the  pro- 
trusion of  the  eyeball  be  due  to  turgescence  of  the  blood-vessels  of 
the  orbit  and  an  increase  or  swelling  of  the  orbital  fat,  or  to  contraction 
of  a  layer  of  unstriped  muscular  fibre  crossing  the  spheno-maxillary 
fissure  described  by  Miiller,  there  is  as  yet  no  means  of  directly 
lessening  to  a  great  extent  this  distressingly  prominent  symptom. 
This  is  particularly  unfortunate,  since  the  prominence  of  the  eyeball 
is  so  frequently  a  source  of  mortification  to  the  patient,  contributing  to 
despondency  by  its  being  an  ever-present  deformity.  A  compress  and 
bandage  worn  during  sleep  have  been  of  service,  and  in  conjunction  with 
this  a  mild  faradic  current  may  be  used  daily.  As  a  matter  of  experi- 
ence DaCosta  *  has  found  it  very  suitable  to  give  an  occasional  saline 
purge.     It  is  always  followed  by  better  vision,  and  is  all  the  more 

'  College  and  Clinical  Record,  Oct.  15,  1880. 

*  Rev.  international  de  Bibl.  medicak,  No.  2,  1891. 

3  Med.  Sews,  Sot.  3,  1888.  *  Loc.  cit. 
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indicated  when  cerebral  symptoms  exist.  By  far  the  most  important 
treatment  directed  to  tlie  eyes  is  tlie  prevention  of  an  irritative  con- 
junctivitis and  consequent  corneal  ulceration,  which  not  infrequently 
occurs  as  the  result  of  the  insufficient  covering  and  excessive  dryness 
of  the  protruding  eyeballs.  As  far  as  possible,  reading,  writing,  or 
other  efforts  in  any  way  productive  of  eye-strain  should  be  avoided.  If 
necessary,  a  simple  emollient,  as  lanolin  or  vaseline,  should  be  applied 
to  the  lids  and  the  eyes  covered  with  a  bandage.  The  smarting  and 
burning  can  often  be  relieved  by  cold  compresses.  At  the  first  sign 
of  inflammation  careful  treatment  should  be  instituted  to  prevent 
ulceration,  and  in  the  cv^ent  of  the  latter  occurring  confinement  to 
bed  will  be  necessary  to  follow  out  accurate  antiseptic  management. 
When  the  exophthalmos  is  so  great  as  to  threaten  grave  inflamma- 
tory changes  in  the  eyeball,  tarsorrhaphy,  as  recommended  by  Von 
Graefe,  becomes  a  desirable  operation  to  close  the  lids  partially  and 
lessen  the  deformity. 


DISEASES  OF  THE  MOUTH  AND  SALIVARY 
GLANDS,  INCLUDING  MUMPS. 


By   a.   D.   BLACKADER.   M.D. 


At  the  outset  of  anv  remarks  on  the  treatment  of  diseases  of  tlie 
mouth  it  seems  advisable  to  make  some  reference  to  the  connection  that 
by  many  authors  is  considered  to  exist  between  aihnents  in  the  mouth 
and  pathological  conditions  in  the  lower  portions  of  the  alimentary 
canal — an  opinion  that  has,  possibly,  arisen  from  the  furred  con- 
dition the  tongue  assumes  in  many  affections  of  the  stomach,  and 
from  the  occasional  appearance  of  aphthous  spots  with  coincident 
dyspepsia.  That  the  eructation  or  vomiting  of  acrid  and  fermenting 
matter  may  produce  some  irritation  of  the  oral  mucous  membrane,  and 
that  prolonged  retention  of  faecal  matter  in  the  bowels  may  injuri- 
ously affect  the  secretions  of  the  mouth,  will  probably  be  admitted  by 
most.  "  But  it  is  a  mistake,"  quoting  the  words  of  a  recent  writer,'  "  to 
ascribe,  as  is  so  commonly  done,  the  greater  number  of  inflammatory 
conditions  of  the  mouth  to  an  existing  gastro-enteric  perversion.  And 
although  bad  feeding  and  improper  hygienic  surroundings  are  respon- 
sible for  many  affections  of  the  mouth,  as  well  as  of  the  stomach  and 
intestines,  it  is  not  by  any  previous  dyspepsia  that  the  former  are 
caused,  but  rather  they  are  as  much  primary  in  origin  as  are  the  latter." 
In  many  cases  the  sequence  appears  to  be  the  other  way,  for  the  swal- 
lowing of  large  quantities  of  saliva  and  mucus  teeming  with  patho- 
genic micro-organisms  must  interfere  seriously  with  the  action  of  the 
gastric  juice.  Distinct  recognition  in  the  matter  of  treatment  must 
therefore  be  accorded  to  affections  of  the  mouth,  apart  from  any 
coincident  troubles  of  the  stomach.  In  at  least  all  the  more  severe 
inflammatory  affections  of  the  mouth  local  applications  are  demanded, 
and  to  these,  if  suitable,  the  ailments  quickly  yield  ;  but  treatment 
directed  only  to  the  stomach  cannot  be  considered  as  filling  the  more 
important  indications. 

In  securing  this  local  action  drugs  may  be  used  either  as  mouth- 
washes or  sprays,  or  may  be  apjilied  directly  to  the  part  by  means  of  a 
camel's-hair  brush.    Mouth-washes  for  infants  may  be  used  either  with 

^  W.  "\V.  Allchin,  M.  D.,  art.  "  Diseases  of  the  Mouth,"  in  Keating's  Cydopadia  of 
the  Dis.  of  Children,  vol.  iv. 
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a  swab  of  absorbent  cotton  on  the  end  of  a  small  piece  of  wood  suitable 
as  a  handle,  or  may  sometimes  be  thrown  into  the  cavity  of  the  mouth 
with  a  syringe,  the  head  being  sufficiently  inclined  forward  to  allow  the 
escape  of  the  fluid  from  the  mouth.  In  the  case  of  adults  mouth- 
washes are  kept  in  contact  with  the  M-alls  of  the  oral  cavity  for  the 
longest  possible  time  by  slightly  dilating  the  cheeks.  In  ordering  the 
wash  not  only  must  the  ingredients  be  carefully  selected,  but  the  strength 
of  the  solution  must  be  adjusted  to  each  case. 

With  a  few  drugs  not  only  do  we  secure  a  local  action  by  their  use 
in  these  ways,  but  also  a  secondary  action  by  the  elimination  of  the 
drug  through  the  salivary  glands.  Notably  is  this  the  case  with 
potassium  chlorate,  which,  when  taken  internally,  appears  in  the  saliva 
in  five  or  ten  minutes,  and  continues  to  be  secreted  for  some  hours.  In 
this  way  we  obtain  a  secondary  topical  effect,  much  to  be  desired 
because  less  irritating  and  more  continuous.  It  should  be  always 
borne  in  mind,  however,  that  in  large  doses  it  affects  the  secretion 
of  urine  unfavorably.  The  quantity  administered  during  the  whole 
period  of  the  twenty-four  hours  to  an  adult  should  never  exceed 
1  drachm  or  1|  drachms,  and  to  a  child  of  three  years  20  or  30  grains. 
It  is  best  given  in  small  doses,  repeated  every  two  or  three  hours,  and 
should  be  always  largely  diluted  to  lessen  its  irritating  action  on  distant 
organs.  Whenever  it  is  administered  in  full  amounts,  Forchheimer ' 
recommends  that  the  physician  should  always  impress  on  the  attendant 
the  necessity  of  watching,  lest  any  diminution  or  cessation  occur  in  the 
secretion  of  urine.  Coincidently,  a  state  of  drowsiness  is  occasionally 
noted.  Both  are  to  be  regarded  as  important  danger-signals.  On 
their  appearance  the  exhibitit)n  of  the  drug  must  be  at  least  tem- 
porarily discontinued. 

In  making  local  applications  to  the  mouth  it  is  very  necessary  that 
gentleness  should  be  used.     "  Roughness  should  be  avoided  in  treating; 

o  o  o 

sore  mouths ;  not  to  mention  the  pain  that  is  given,  we  do  absolute 
harm  by  using  mechanical  violence.  In  but  one  form  of  stomatitis  is 
it  necessary  to  remove  anything.  In  all  the  rest  ap[)lications  made  by 
the  gentlest  means  will  give  the  best  results."  Especially  is  this  the 
case  if  we  are  dealing  with  infectious  processes,  where  any  undue  irri- 
tation of  the  mucous  membrane  renders  an  extension  of  the  disease 
more  liable. 

Absolute  cleanliness  of  the  mouth  at  all  times  is  demanded  as  a 
simple  matter  of  hygiene.  Much  more  is  it  necessary  when  through 
disease  the  secretions  of  the  mouth  are  altered,  or  when  through 
debility  or  jKiin  the  muscles  of  the  titngue  ami  mouth  are  prevented 
from  using  their  wonted  activity.  In  all  inthunmatory  states  of  the 
system  it  is  desirable  to  direct  the  attendant  to  have  the  patient's  mouth 
'  Archices  of  Pediatrics,  Sept.,  18SS. 
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washotl  thoniiigljly  at  loast  t\\i<'c  a  day,  iK'ttor  still,  after  ear-li  time  of 
feotliiig-,  with  some  slij^htly  alkalim-  and  antiseptic  wash.  A  solution 
of"  bioarboiiate  of  sodium  (o  <2;raiiis  to  1  ounce),  with  2  or  3  drops  of 
carbolic  acid  or  15  or  20  of  listcriuc,  makes  a  suitable  mouth-wash; 
or  10  or  lo  drops  (»f  Condy's  fluid  in  a  half  tumbler  of  water,  or 
one  of  iSeiler's  autise})tic  and  alkalini'  tablets,  dissolved  in  2  ounces 
of  water,  can  also  be  conveniently  used. 

In  infants  uvntle  washing  of  the  month  with  a  small  pledget  of 
absorbent  cotton  on  the  end  (^f  a  holder  should  take  j)lace  after  each 
time  of  feeding.  Either  simple  (cool  or  tepid)  water  may  be  used,  or, 
should  the  circumstances  demand  it,  it  may  be  rendered  slightly 
alkaline   or   distinctly  antiseptic. 

Catarrhal  Stomatitis. 
Catarrhal  stomatitis  is  the  simj)lest  of  the  inflammatory  forms  of 
sore  mouth,  and  generally  yields  readily  on  the  removal  of  the  cau^e 
of  irritation.  In  young  infants  we  very  oflen  find  more  or  less  injec- 
tion and  painful  swelling  of  the  gum  shortly  before  the  tooth  pierces  it. 
This  local  form  is  best  relieved  by  the  frequent  application  of  simple 
cool  water  to  the  gum,  to  which,  if  thought  desirable,  may  be  added  a 
few  grains  of  boric  acid.  Any  additional  irritation,  however,  at  this 
time  will  probably  cause  a  considerable  extension  of  the  inflammation. 
Lack  of  cleanliness  in  the  mouth,  in  the  feeding-apparatus,  or  in  the 
food  is  one  of  the  more  common  sources  of  trouble.  Frequently  the 
materials  o-iven  to  an  infant  to  suck  or  bite  on  when  teethino;  are  either 
of  a  fermentable  character  or  are  not  kej)t  in  a  cleanly  condition. 
Epstein  ascribes  the  frequency  of  this  ailment  in  infants  to  the 
irritation  of  the  air,  especially  when  they  are  allowed  to  breathe 
through  the  mouth ;  to  the  mechanical  act  of  sucking  when  there  is 
any  difficulty,  either  owing  to  the  scarcity  of  milk  in  the  breast  or  to 
nipples  imperfectly  developed  ;  or  to  the  natural  tenderness  of  the 
epithelium  in  early  infancy,  and  the  oflen  too  energetic  cleansing 
of  the  oral  cavity  on  the  part  of  mid  wives  or  others  in  charge  of 
the  child.  Many  authors  regard  the  occurrence  of  the  disease  as  an 
indication  of  impaired  nutrition  in  the  infant.  There  can  be  no  ques- 
tion that  in  a  weakened  state  of  the  system  the  mucous  membrane  reacts 
more  quickly  and  to  slighter  causes  of  irritation  than  if  the  infant's 
health  be  more  vigorous.  Ascertaining  the  cause  of  trouble  and 
removing  it  generally  lead  to  a  prompt  subsidence  of  the  trouble, 
especially  if  cleanliness  of  the  oral  cavity  be  maintained  by  gentle 
washing  with  a  cool,  soothing  application,  such  as  boric  acid,  in  the 
proportion  of  5  to  10  grains  to  the  ounce ;  borax,  5  to  20  grains  to 
the  ounce;  bicarbonate  of  sodium,  10  grains  to  the  ounce;  or,  finally, 
chlorate  of  potassium,  5  to  10  grains  to  the  ounce. 
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Should  the  inflammati(Mi  appear  more  severe  or  be  persistent,  more 
astringent  lotions  will  be  indicated,  of  which  perhaps  the  best  is  a 
•solution  of  silver  nitrate  (from  2  to  5  grains  to  the  ounce).  The 
inflamed  surface,  after  careful  cleansing,  ought  to  be  gently  pen- 
cilled with  this  solution  once  a  day.  Should  any  distinct  spots  of 
ulceration  appear,  they  may  be  lightly  touched  with  a  silver  probe 
armed  with  a  small  quantity  of  the  mitigated  stick  of  silver  nitrate. 
By  many  physicians  the  administration  of  potassium  chlorate  is  advo- 
cated in  this  affection.  My  own  opinion  agrees  with  that  of  Dr. 
Forchheimer,^  that  it  is  of  little  service  and  unnecessary,  and  there- 
fore, on  account  of  the  risk  attendant  on  its  administration  at  a  very 
early  age,  it  should  not  be  used.  Occasionally,  in  young  infants,  this 
ailment  is  accompanied  by  pyrexia,  and  is  associated  with  much  rest- 
lessness and  fretfulncss  on  the  part  of  the  infant.  To  relieve  the 
pyrexia  small  doses  of  aconite,  potassium  citrate,  or  any  suitable  fever 
mixture  may  be  administered,  to  which  bromide  of  potassium  may  be 
added  if  there  is  much  restlessness.  If  this  should  fail,  the  careful 
administration  of  an  opiate  to  relieve  pain  may  be  allowed.  Dr.  J. 
Lewis  Smith  recommends  the  application  of  a  little  borax,  either  with 
honey  or  with  glycerin  and  water.  A  solution  of  alum  (o  to  10  grains 
to  the  ounce)  and  a  solution  of  tannin  and  glycerin  (glycerite  of  tannin 
2  drachms,  water  1  ounce)  have  also  been  reconmiended,  and  may, 
if  desired,  be  tried.  Cysts  in  the  mucous  membrane,  if  they  form, 
must  be  opened  by  free  incision,  and  if  necessary  cauterization  of  their 
walls  may  be  resorted  to.  If  the  general  nutrition  is  imperfect,  the 
infant's  diet  must  be  carefully  regulated  ;  the  stomach  and  bowels  must 
be  gently  stimulated  for  the  more  effective  performance  of  their  func- 
tions, and  later  on  some  bland  ferruginous  tonic  should  be  adminis- 
tered, such  as — 

]^.  Ferri  et  amnion ii  citrat.,  3ss  ; 

Pepsinae  glycerit.,  oiij  ; 

Elixir,  simp.,  oiv ; 

Aqufe,  q.  s.  ad  5J. — ^I, 

Sig.  A  tea-spoonful  three  times  daily,  afler  meals. 

In  cases  occurring  near  adult  age  the  same  general  rules  apply, 
although  we  shall  find  the  sources  of  irritation  to  be  of  a  different  cha- 
racter. Sharp  teeth,  dental  caries,  ingesta  too  hot  or  too  cold  or  too  acid 
or  too  highly  seasoned,  the  immoderate  use  of  alcohol  or  tobacco,  and 
the  swallowing  of  any  irritant,  may  all  give  rise  to  an  attack  of  stoma- 
titis. In  these  cases  a  simple  bland  diet  nuist  be  ordereil,  which  slundd 
be  taken  lukewarm  or  <lecidedly  cool,  as  may  be  found  most  grateful 
>  Arch.  Pediatrics,  Nov.,  1888. 
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by  the  patient.  Should  the  stomach  bo  irritated  or  the  bowel.s  con.sti- 
pated,  a  saline  laxative  may  be  ordered,  followed  by  some  simple  alka- 
line bittt-r  as  a  stomaehie.  The  use  of  alcohol  and  tobacco  must  be 
interdicted:  otJending  teeth  are  to  be  repaired  or  removed  at  once;  at 
the  same  time  some  simple  mouth-wash  is  to  be  used  frequently  during 
the  day.  Any  of  the  solutions  directed  above  will  be  suitable.  Should 
pain  be  a  prominent  symptom,  the  mouth-washes  may  be  made  more 
emollient  by  using  either  gum-wator,  barley-water,  or  quinceseed- water 
instead  of  simple  water  in  preparing  them  ;  a  small  quantity  of  an 
opiate  may  be  added  if  necessary.  Sometimes  the  ginn  behind  the 
upper  iucisor  is  particularly  comj)lained  of,  and  on  examination  it  will 
be  seen  to  be  much  swollen  and  extremely  sensitive.  ]Much  relief  will 
be  obtained  in  these  cases  by  gently  pencilling  it  with  a  solution  of 
silver  nitrate  (10  to  20  grains  to  the  ounce),  or  with  glycerin  of  tan- 
nin, or  with  tincture  of  rhatany. 

Catarrhal  stomatitis  accompanies  most  of  the  exanthemata  and 
continued  fevers.  Absolute  cleanliness  of  the  mouth,  along-  with 
some  slightly  alkaline  wash,  fulfils  all  the  indications,  which  in  these 
cases  must  be  quite  secondary  to  the  more  important  disease. 

Aphthous  Stomatitis. 
In  aphthous  stomatitis  we  have  a  painful  and  very  troublesome 
aifection,  of  the  exact  pathology  of  which  we  are  still  uncertain.  It 
is  a  more  or  less  self-limited  disease,  with  symptoms  almost  entirely 
local.  Rarely,  and  only  in  children,  have  we  any  constitutional  dis- 
turbance. In  children,  in  the  confluent  form  of  the  disease,  we  may 
have  pyrexia  with  associated  gastric  or  intestinal  derangement,  the 
mouth  becomes  hot  and  dry,  and  sucking  or  mastication  is  painful. 
In  the  treatment  of  this  all  sources  of  irritation  must  be  forbidden  ;  as 
mastication  is  painful,  only  soft  food  should  be  allowed.  Demulcent 
mouth-washes  may  be  ordered,  such  as  mucilage  of  gum  arabic,  of 
slippery  elm,  of  marshmallow,  or  of  flaxseed,  rendered  slightly  alka- 
line with  sodium  bicarbonate  (5  grains  to  the  ounce).  If  the  pain  is 
very  severe,  opium  in  small  quantities  may  be  added.  After  a  few 
days  the  spots  may  be  touched  lightly  with  silver  nitrate  in  stick  or  in 
solution  (20  to  30  grains  to  the  ounce),  or  if  the  ulcers  are  very  num- 
erous the  surface  may  be  brushed  over  lightly  with  a  weaker  solution 
(10  grains  to  the  ounce).  Baginsky^  strongly  recommends  a  solution 
of  potassium  permanganate  as  a  mouth-wash.  It  may  be  given  a  fair 
trial,  although  I  have  not  been  able  to  convince  myself  of  its  special 
efficacy.  Sodium  salicylate  (1  drachm  to  the  ounce)  has  also  been 
recommended  in  the  confluent  form,  to  be  applied  four  or  six  times 
daily,  especially  after  eating.  Dr.  J.  Lewis  Smith  advises  the  appli- 
^  Lehrbuch  der  Kinderkrankheiten,  Zweite  Auflage,  1887,  p.  595. 
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cation  of  iodoform  in  ethereal  solution  (2  draclinis  to  the  ounce),  to  be 
applied  witii  a  bru.-;h.  If  repair  goes  on  slowly  other  astringents  may 
be  used.  Among  those  most  recommended  are  a  solution  of  cupric 
sulphate  (10  grains  to  the  ounce),  zinc  sulphate  (10  to  20  grains  to 
the  ounce),  and  potassium  chlorate  (10  grains  to  the  ounce).  In  chil- 
dren small  doses  of  potassium  chlorate,  largely  diluted,  may  be  given 
at  intervals  during  the  day.  Any  gastric  or  intestinal  derangement 
must  be  rectified. 

Stomatitis  Parasitica. 

In  stomatitis  parasitica,  commonly  known  as  thrush,  there  is  an 
inflammation  of  the  mouth  due  to  the  g^o^^•th  of  a  parasitic  confer- 
void  plant  upon  and  between  the  layers  of  the  epithelium.  Its  growth 
is  favored  by  the  existence  of  previous  catarrhal  inflammation  or  by 
any  of  the  conditions  tending  to  favor  such  an  inflammation  ;  by  any 
undue  acidity  in  the  secretions  of  the  mouth ;  and  by  debilitated  states 
of  the  system.  It  develops  most  readily  on  epithelium  of  the  squam- 
ous type,  its  mycelium  penetrating  between  the  individual  cells  and 
their  several  layers.  The  aifection,  with  its  concomitant  inflammation, 
is  entirely  due  to  the  presence  of  this  parasite,  on  the  removal  of  which 
the  irritation  quickly  ceases  and  the  parts  resume  their  natural  condi- 
tion. Our  efforts  must  therefore  be  directed  to  its  destruction.  To 
reach  it,  it  is  necessary  to  remove  the  upper  layers  of  epithelium,  and 
in  doing  so  a  certain  amount  of  force  is  necessary.  It  will  be  found 
that  the  removal  is  more  easily  accomplished  if  the  wash  is  rendered 
slightly  alkaline. 

The  following  solutions  may  be  used:  Bicarbonate  of  sodium,  15 
grains  to  the  ounce ;  borax,  30  to  40  grains  to  the  ounce ;  or  sul- 
phate of  sodium,  1  drachm  to  the  ounce.  Some  physicians  still  prefer 
the  use  of  borax  and  honey  (sodii  borat.,  1  drachm  ;  mellis,  3  drachms), 
gently  pencilled  over  the  spots  where  the  growth  appeal's ;  but  as 
all  saccharine  solutions  favor  the  growth  of  the  parasite,  it  would 
seem  as  if  the  addition  of  either  honey  or  syrup  to  these  solutions 
can  only  be  harmful.  Should  the  surrounding  mucous  membrane 
appear  very  red  and  inflamed,  a  solution  of  silver  nitrate  (3  to  5  grains 
to  the  ounce),  gently  pencilled  over  the  surface,  will  be  found  of  much 
service,  and  if  any  small  spots  of  ulceration  a]>pear  in  the  denudetl 
portions,  they  may  be  lightly  touched  with  a  probe  arnieil  with  the 
mitigat(xl  stick. 

In  addition  to  efforts  directe<l  to  the  actual  removal  of  the  parasite, 
great  care  must  be  taken  to  }>lace  the  jxitient  umler  the  most  favorable 
hygienic  conditions.  If  the  infant  is  feil  artificially,  sptx^ial  instruc- 
tions must  be  given  to  ensure  absolute  cleanliness  in  the  preparation  of 
footl  and  in  the  feeding-apparatus.    Faxling- bottles  with  tubes  should  be 
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discontinued,  as  they  arc  iin])()s>il)lc  to  i<ccj)  clean.  '^J'iie  lood  should  be 
sulficiently  nourishing  and  yet  di»ji:estil)le,  and  should  he  given  at  rej^u- 
lar  intervals,  while  hoth  belore  and  alter  fcediuf^  or  nursing  the  mouth 
should  be  thoroughly  but  gently  cleansed  with  a  weak  alkaline  solution. 
It  uuist  always  be  remembered  that,  as  the  disease  is  parasitic,  the 
germs  can  be  easily  conveyed  irom  one  child's  mouth  to  another's.  In 
foundling  and  maternity  hospitals  constant  care  nuist  be  exercised  in 
the  inspection  of  each  child's  mouth,  and  no  transference  of  bottles  from 
child  to  child  should  be  allowed.  If  the  disease  attains  any  headway, 
not  only  docs  the  act  of  sucking  become  very  painful,  but  deglutition 
may  be  rendered  both  difficult  and  painful,  while  in  some  few  cases 
the  oesophagus  has  been  reported  as  blocked  with  masses  of  confervoid 
growth  and  epithelium.  As  it  is  extremely  important  that  the  nutri- 
tion of  the  child  should  be  sustained,  its  nourishment  must  be  given 
in  a  concentrated  and  more  or  less  predigested  state.  Wiederhofer 
recommends  in  severe  cases  the  administration  of  food  through  a  fun- 
nel or  tube  inserted  into  the  anterior  nares  ;  deglutition  will  be-  excited 
in  a  reflex  manner  when  the  milk  or  other  fluid  reaches  the  pharynx. 
Forchheimer  ^  reports  a  case  of  oesophageal  obstruction  in  which  he  was 
•  able  to  force  a  catheter  gently  through  the  mass  of  mycelium  and  spores 
into  the  stomach,  and  through  it  introduce  some  nourishment.  Vomit- 
ing was  induced  and  masses  of  the  growth  were  thrown  up. 

In  adults  'sve  may  use  the  foregoing  solutions  as  washes  or  sprays. 
Should  there  be  much  surrounding  congestion  of  the  mucous  mem- 
brane, it  is  advisable  to  use  the  solution  of  silver  nitrate  early.  As 
thrush  occurs  in  adult  life  only  in  very  debilitated  conditions,  its 
appearance  is  always  an  unfavorable  omen,  and  prompt  but  gentle 
measures  should  be  at  oUce  taken  for  its  eradication.  Forchheimer^ 
says  that  calomel  in  small  doses,  or  corrosiv'e  sublimate  very  much 
diluted,  almost  always  acts  as  a  specific  in  intestinal  troubles  which  are 
due  to  thrush.  The  underlying  conditions  or  disease  in  every  case  of 
thrush  should  receive  the  most  careful  attention. 

Ulcerative  Stomatitis. 

In  stomatitis  ulcerosa  there  is  severe  inflammation  of  the  mucous 
membrane,  commencing  generally  at  the  free  border  of  the  gum,  evin- 
cing a  tendency  to  extend  in  all  directions  and  to  affect  the  deeper  tissues, 
frequently  loosening  the  teeth,  and  in  severe  cases  leading  to  necrosis 
of  the  bone,  A  foul  state  of  the  mouth,  due  either  to  Avant  of  cleanli- 
ness or  diseased  teeth,  is  a  strong  predisposing  cause,  especially  when 
associated  with  unhygienic  conditions  of  life  tending  to  depress  the 
system,  such  as  impure  air,  unhealthy  food,  and  improper  clothing. 
The  inflammation    gives  rise  to  profuse  salivation,  which,  mingling 

^  Archives  of  Pediatrics,  Feb.  7,  1889,  *  Loc.  cit.  et  supra. 
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with  the  discharges  from  the  ulcerated  surface,  becomes  bkjody  and 
foetid,  and  if  swallowed  may  disturb  both  the  stomach  and  bowels. 
Fortunately,  we  have  in  potassium  chlorate  almost  a  specific  for  this 
affection.  It  may  be  administered  both  as  a  gargle  (10  to  15  grains  to 
the  ounce)  and  internally.  The  salt  gives  rise  to  some  smarting  pain 
when  passing  over  the  inflamed  surface,  but  this  is  only  momentary, 
and  may  be  partly  obviated  by  giving  it  in  some  demulcent  fluid,  such 
as  mucilage  of  slippery  elm  or  sassafras-bark,  or  associated  with  extract 
of  liquorice.  In  addition  to  this,  the  patient  must  be  ordered  s^jft, 
digestible  food,  and,  if  })ossible,  obtain  plenty  of  fresh  air.  The  func- 
tions of  the  stomach  and  alimentary  canal  must  be  maintained  in  a 
healthy  state ;  afterward  tonics,  some  suitable  preparation  of  iron  and 
quinine,  and  cod-liver  oil,  may  be  administered.  Under  this  treat- 
ment the  symptoms,  as  a  rule,  rapidly  improve,  the  salivation  dimin- 
ishes, and  tiie  foetid  odor  passes  away.  S(jmetimes,  however,  the  fcetor 
is  so  great  that  it  is  desirable  to  have  it  lessened  more  rapidly.  To 
this  end  some  of  the  more  distinctly  antiseptic  washes  may  be  used 
alternately  with  that  of  the  potassium  chlorate,  such  as  solution  of 
potassium  permanganate  (2  to  4  grains  to  the  ounce),  solution  of  car- 
bolic acid  (5  grains  to  the  ounce),  solution  of  peroxide  of  hydrogen 
(1  to  3  drachms  to  the  ounce),  or  listerine.  Sometimes,  although  rapid 
improvement  is  made  at  first,  yet  the  gums  still  remain  in  an  un- 
healthy and  spongy  state,  and  the  patient  may  complain  of  some 
slight  fcetor,  detectable  during  the  night  or  early  morning.  In  such 
cases  it  is  desirable  to  pencil  the  gums  lightly  with  an  astringent  solu- 
tion. Perhaps  none  is  better  than  the  silver  nitrate  (10  grains  to  the 
ounce).  Glycerin  of  tannin,  solution  of  alum  (15  grains  to  the  ounce),  or 
tincture  of  iodine  may  sometimes  be  of  much  service.  If  the  disease 
still  lingers,  examine  the  teeth,  and  if  any  appear  loose  or  the  roots:  are 
diseased,  it  will-be  better  to  have  them  removed  promptly.  XeiTosed 
bone  must  receive  prompt  surgical  attention.  Even  after  all  the  symp- 
toms have  passed  away  the  physician  must  warn  the  patient  to  main- 
tain due  care  and  cleanliness  for  some  months,  lest  relapse  oann".  In 
some  children  with  every  feverish  disturbance  of  the  system  the  aflection 
returns.  In  such  the  germs  have  evidently  not  been  thoroughly  eradi- 
cated, and  still  linger  in  some  of  the  recesses  of  the  mouth.  The  ]>er- 
sistent  use  of  antiseptic  washes  and  careful  attention  to  the  teeth  will 
in  time  overcome  the  tendency.  In  scrofulous  children  we  are  apt  to 
have  a  good  deal  of  associated  adenitis.  If  the  inflammation  is  asso- 
ciated with  acute  rickets  or  scurvy,  it  rarely  gets  well  until  the  cttnsti- 
tntional  symptoms  are  removed. 

Occasionallv  the  disease  assumes  a  chronic  character  from  the  outset. 
The  inflammatory  symptoms  are  but  slightly  marked,  there  is  no  notice- 
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aide  iiifivasi'  in  tlir  >alivation,  and  Wvluv  may  In-  iKititH"*!  onlv  at  iiiti-r- 
vals  iliirin^  tlu'  «lay.  Sndi  cases  aiv  l>ut  slij^htly  anu'iiahK-  to  tlir  attinn 
ot"  the  jK)tassiiiiii  fliloniti- ;  flir  tlu-ir  ciiiv  tlu'v  rtHjiiire  ijchkI  livi^iciie 
antl  n'«;iilar  ilcaiisiiii;  ot'tlu'  niuiitli  and  tcctli,  wliilc  tinvo  or  tour  times 
wit^kly  the  intlameil  portion  may  he  earetiiUy  pencilled  with  one  of  the 
:i-trinij;ent  scdutions  mentioned  ahove,  prel"eral>ly  the  .silver  nitrate. 
These  eiLse-s  n'<piirc  |H'rseveranee  in  treatment  lor  some  months,  else 
t're<jiient  relapses  will  oe(  iir.  It  must  always  be  Itorne  in  mind  that 
this  disease  is  eontatri<»us,  and  ett'eetive  isolation  must  he  maintained 
when  it  oeeurs  in  a  family   or  in  an   institute. 

Gangrenous  Stomatitis. 
In  stomatitis  (:;ani!;renosa  wc  have  to  deal  with  a  rapidly-sj)read- 
inj;  neerosis  of  the  cheek,  lip,  or  gum  oceurring  in  del)ilitated  chiiilren, 
generally  under  unfavorable  hygienic  conditions,  and  oftentimes  as  a 
secpiel  to  one  of  the  eruptive  fevers.  Beginning  at  first  in  the  inside 
of  tiie  mouth,  its  onset  is  apt  to  be  unnoticed  till  a  pungently  fietid 
odor  attracts  attention,  when  a  sloughy-looking  idceratiou  with  a  hard 
infiltrated  base  will  probably  be  seen  on  the  inside  of  the  cheek  or  lip 
n«>ar  the  angle  of  the  mouth.  This  rapidly,  almost  hourly,  extends, 
so  that  within  a  day  or  two  a  large  portion  of  the  cheek,  gum,  and 
lip  may  be  con\'erted  into  a  foetid  dark-brown  mass.  The  vital  powers 
are  rapidly  prostrated  ;  the  child  l)ecomes  apathetic  and  refuses  to  take 
nourishment,  and  very  shortly  a  septic  broncho-pneumonia  or  diarrhoea 
terminates  the  case.  Treatment  must  be  prompt,  and  the  first  indica- 
tion is  to  arrest,  if  possible,  the  destructive  process,  and  substi- 
tute for  it  a  healthy  action.  It  is  generally  recommended  that  this  be 
accomplished  by  the  application  to  the  affected  part  of  one  of  the 
stronger  acids,  either  nitric  or  hydrochloric,  or  of  the  actual  cautery 
(Paquelin's  or  the  galvanic).  The  ap])lication  should  be  thorough  and 
complete  at  first ;  short  of  that,  the  irritation  induced  may  only  favor 
the  spread  of  the  disease.  By  many  the  preference  is  given  to  the 
cautery,  as  being  more  under  control,  while  its  power  of  destruction 
is  complete  and  immediate.  Before  using  it  the  patient  should  have 
an  anaesthetic,  and  all  necrotic  tissue  should  be  removed  with  forceps 
and  scissors.  It  is  recommended  that  the  operation  be  repeated  as 
often  as  may  be  necessary,  but  not  more  frequently  than  once  in 
twenty-four  hours.  After  each  cauterization  the  parts  will  be 
thoroughly  washed  with  some  antiseptic  lotion  (solution  of  mercuric 
chloride,  1:  1000;  solution  of  carbolic  acid,  1:  20;  or  solution  of 
zinc  chloride,  20  grains  to  the  ounce ;)  then  dusted  with  iodoform, 
iodol,  or  aristol,  and  a  charcoal  poultice  applied.  Many  physicians, 
however,  prefer  less  heroic  treatment,  and  can  apparently  point  to 
many  successful  cases  in  justification  of  their  opinion.      Dr.  J.  Lewis 
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Smith  ^  recommends  from  trial  the  formula  given  by  Dr<.  Evanson 
and  Maunsell,  quoting  from  their  article  as  follows :  "  The  lotion 
which  we  have  found  bv  far  the  most  successful  is  a  solution  of  sul- 
phate of  copper,  as  emphjyed  by  Dr.  Coates  in  the  Children's  Asylum. 
His  formula  is  as  follows  : 

I^.  Cupri  sulph.,  oij  ; 

Pulv.  cinchonae,  S's; 

Aquae,  fsiv. — M. 

This  is  to  l)e  api)lied  twice  a  day,  very  carefully,  to  the  full  extent  of 
the  ulceration  and  excoriations.  The  addition  (^f  the  cinchona  is  only 
useful  by  retaining  the  sulphate  of  copper  longer  in  contact  with  the 
edges  of  the  gums."  Dr.  Smith  adds:  "  A  moment's  reflection  will 
show  us  that  the  above  treatment  is  preferable,  i)rovided  it  is  equally 
effectual  in  arresting  the  gangrene,  to  the  treatment  by  the  strong 
acid."  Gerhard  believes  the  best  local  application  is  the  nitrate  of 
silver  if  the  slough  is  small  in  extent.  If  much  larger,  the  best 
escharotic  is  the  solution  of  iron  perchloride,  applied  in  an  undiluted 
state.  Dr.  Scheck  ^  says,  "  If  sloughs  are  formed,  they  must  Ije 
removed  by  scissors  or  knife,  and  an  attempt  made  to  restrict  the 
further  progress  of  the  disease.  Mineral  acids,  chloride  of  iron,  and 
the  actual  cautery  were  formerly  used  for  this  purpose,  but  now  the 
nitratc-of-silver  pencil  is  rightly  preferred.  The  pencil  should  Ik? 
slightlv  pointed,  and  methodically  })ushed  from  one  part  of  the 
slough  to  another  till  it  comes  against  resistant  tissue.  This  manipu- 
lation is  to  be  repeated  till  the  gangrene  is  limited  or  ceases."  In  a 
case  mentioned  by  Lange  the  gangrene  healed  very  quickly  after  the 
application  of  lint  saturated  in  turpentine  and  changed  frequently. 
Dr.  C.  J.  Maiiuire^  reports  several  cases  treated  successfidly  by  the 
application  locally  of  bisnuith  subnitrate.  The  mouth  was  waslKH_l 
every  three  hours  with  a  solution  of  carbolic  acid,  and  the  bismuth 
dusted  on  afterward.  Under  this  treatment,  with  the  administration 
of  iron  and  a  generous  diet,  his  patients  recovered,  although  some  of 
them  seemed  almost  hopeless  in  the  beginning.  Dr.  Sullivan*  reports 
the  successful  use  of  a  mixture  of  equal  parts  of  liquor  forri  subsidphatis 
and  glvcerin  as  an  api^lication.  The  necrosed  portions  were  tirst 
removed  ;  the  mouth  was  tluMi  thoroughly  washed  with  a  solution  of 
sulphate  of  copper  (30  grains  to  the  ounce),  and  afterwanl  the  subsul- 
phate  was  jiainted  over  the  atfeeted  jiart.  The  ojieration  was  n-peattxl 
four  times  a  day.     In  each  case  the  gangrene  was  arrestcnl  witiiin  three 

>  Dis.  of  Children,  7th  ed.,  p.  148. 

'  Dis.  of  Mouth,  Throat,  and  Nose,  trans.  In-  K.  II.  Blaikie.  VaUu.,  ISSli,  ]\  31. 
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days  after  tlie  first  application.  Troatnioiit  was  continued  for  ei^lit  or 
ten  (lays,  and  recovery  was  complete  within  two  weeks."  Dr.  J.  Lewis 
Smith*  writes,  "  If,  after  em])loyinu;  the  milder  treatment  for  two  or  three 
days  the  gan<;rene  continue  t(j  spread,  strong  nun'iatic  acid  should  be 
cjuitiously  aj)])lied  by  a  eamel's-hair  pencil  or  small  swab  in  such  a  way 
that  it  comes  in  contact  only  with  the  diseased  surface.  Its  use  should 
be  immediately  followe<l  l)v  an  alkaline  wash.  Recently  in  the  Found- 
ling; Asylum  carbolic  acid  has  been  used  as  an  escharotic  in  one  or  two 
cases,  instead  of  the  strong  acids,  and  with  such  a  result  as  to  encour- 
age its  further  use." 

In  addition  to  attacking  the  destructive  process  by  one  of  the  foregoing 
methods,  it  is  necessary,  above  all  things,  to  sustain  the  strength  of  the 
patient.  Stimulants  may  be  allowed  as  freely  as  can  be  borne,  and 
concentrated  foods,  predigested  if  necessary,  should  be  administered  at 
frequent  intervals.  If  unable  or  unwilling  to  take  nourishment  by  the 
mouth,  predigested  food  must  be  given  per  rectum.  Septic  infection 
must,  as  far  as  possible,  be  guarded  against  by  frequent  cleansing  of 
the  mouth  and  wound  with  one  of  the  antiseptic  Avashes  (among  the 
best  are  the  solution  of  peroxide  of  hydrogen  and  Labarraque's  solution, 
2  drachms  to  the  pint.)  and  afterward  dusting  with  powdered  charcoal, 
bismuth  subnitrate,  or  aristol.  If  possible  the  child's  head  must  be 
placed  in  a  position  to  permit  the  freest  possible  evacuation  of  the  dis- 
charges. Internally,  Dr.  West^  recommends  the  use  of  potassium  chlo- 
rate, principally  for  its  topical  action  ;  caution  should  be  exercised  that 
a  safe  dose  be  not  exceeded.  Ferruginous  tonics  may  undoubtedly  be  of 
service,  and  if  well  borne  by  the  stomach  tincture  of  the  chloride  of  iron 
appears  the  most  suitable,  and  should  be  given  in  large  doses,  frequently 
repeated.  AVhen  the  gangrene  is  arrested  and  the  granulations  begin 
to  present  a  healthy  ap])earance,  the  danger  is  usually  past  and  con- 
valescence is  established  rapidly.  To  favor  the  healing  mild  stimu- 
lating lotions  are  indicated — solution  of  boric  acid  (15  grains  to  the 
ounce),  solution  of  zinc  sulphate  (2  grains  to  the  ounce),  or  an  ointment 
may  be  used  containing  2  drachms  of  balsam  of  Peru  and  1  ounce 
of  vaseline.  Care  must  be  taken  during  the  slow  process  of  healing 
that  adhesions  do  not  form  which  would  interfere  with  the  movements 
of  the  mouth. 

Mercurial  Stomatitis. 

Severe  stomatitis,  due  to  the  toxic  action  of  mercury  administered 
therapeutically,  is  seldom  met  with  in  our  day.  As  a  rule,  it  may  be 
prevented  by  the  administration  of  potassium  chlorate  and  by  taking 
due  precaution  to  ensure  thorough  hygiene  of  the  gums  and  teeth. 
Mild  cases  subside  on  the  withdrawal  of  the  drug.     If  patients  appear 

^  Loe.  cit.  *  Did.  Diseases  of  Infancy  and  Childhood,  6th  ed.,  London,  p.  590. 
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very  susceptible  to  its  action  and  the  symptoms  ap]>ear  threatening,  it 
is  a  wise  precautionary  measure  to  have  them  removed  from  all  possible 
influence  of  the  mercurial  preparations.  If  fumigations  have  been 
employed,  the  room  in  which  they  were  taken  should  be  abandoned. 
Locally,  a  similar  treatment  to  that  indicated  in  catarrhal  stomatitis  is 
called  for.  The  mouth  may  be  frequently  rinsed  out  with  warm, 
soothing  washes  (vide  Catarrhal  Stomatitis),  to  Avhich,  if  there  is  much 
pain,  opium  may  be  added.  Fcetor  of  breath  may  be  relieved  by  the 
use  of  washes  containing  hydrogen  peroxide  (1  drachm  to  the  ounce), 
Labarraque's  solution  (1  drachm  to  the  ounce),  or  potassium  perman- 
ganate (2  grains  to  the  ounce).  Internally,  potassium  chlorate  may 
be  given  in  5-  or  10-grain  doses  every  three  hours,  either  combined 
with  tincture  of  chloride  of  iron  or  in  decoction  of  cinchona.  Should 
any  ulcerations  be  present,  they  may  be  gently  brushed  with  the  solution 
of  silver  nitrate.  The  strength  must  be  maintained  by  careful  feeding, 
or,  if  necessary,  by  enemata. 

Stomatitis  Orouposa  and  Stomatitis  Diphtheritica. 
These  call  for  no  sj^ccial  treatment  beyond  that  directed  to  the  more 
important  affection,  and  the  reader  is  referred  to  the  special  article  on 
Diphtheria.  

ABNORMAL  DENTITION. 

Very  rarely  it  happens  that  an  infant  is  born  into  the  world  with 
one  or  two  teeth  already  appearing  in  the  gum.  Such  teeth  are  liable 
to  irritate  the  mother's  nipple  severely,  and  we  may  be  asked  to  remove 
them.  This  can  be  easily  done  if  they  are  only  connected  to  the  gum 
l)v  mucous  membrane  ;  but  when  they  are  sot  more  tightly  the  opera- 
tion l^ecomes  more  serious,  from  the  possibility  that  it  may  be  followed 
bv  troublesome  haemorrhage  which  may  be  difficult  to  control.  It  will 
be  a  question  in  such  a  case,  also,  whether  we  might  not  be  removing 
the  infant's  temporary  incisors,  which  woidd  not  be  replaccni  till  the 
child  reached  its  sixth  or  seventh  year.  For  these  reasons  their  removal 
is  not  to  be  recommended. 

Many  infiints,  especially  those  who  are  of  a  weak  or  nervous 
constitution,  are  liable  to  evince  symptoms  of  irritation  during  the 
period  immediately  preceding  or  at  the  time  of  the  eruption  of  the 
temporarv  teeth.  At  these  times  the  infant  may  become  peevish  and 
fretful  ;  its  sleep  be  disturbed  ;  there  may  be  more  or  less  pyrexia ; 
and  its  digestion  may  be  easily  upset.  AVith  these  symptoms  a  warm 
bath  (85°-90°  F.),  in  which  the  infant  may  remain  aimut  ten  minutes, 
has  often  a  very  soothing  etfect,  and  if  given  shortly  before  its  sleep- 
inir-tiine  inav  induce  a  quiet  and  restful  sleep.  At  the  same  time  a 
mixture  ountaining  1   or  2  grains  of  potiissium   bromide,  with  ^  to  ^ 
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drop  of  tiiicliirc'  ol"  acoiiiti;  to  tlic  (.lose,  to  Ix;  rcpcuted  cvt-iy  two  hours, 
may  assist  tlie  action  of  the  bath.  Tlie  j^reatcst  care  at  this  time  must 
be  }!;iv('ii  to  thi'  infant's  diet,  which  shonhl  be  siinph',  di;i;ostil)h',  and 
carefidly  athipted  to  its  age.  Over-feeding  is  to  be  avoided,  and  as  far 
as  possible  regularity  in  feeding  is  to  be  maintained.  The  gums  may 
be  fre([uently  examiued  for  symptoms  of  st»juiatitis.  If  hot  and  tender, 
fre(pient  aj)plicati()ns  of  cold  water  or  weak  solutions  of  sodium  bicarbo- 
nate (5  grains  to  the  ounce)  or  sodium  borate  (10  grains  to  the  ounce) 
sliould  be  made.  Solution  of  cocaine  (2  grains  to  the  drachm),  lightly 
brushed  over  the  iuHamed  gum,  has  been  spoken  of  highly,  and  may 
give  temporary  relief.  When  the  gum  is  tense,  tumid,  and  painful  I 
liave  thought  that  laucing  of  the  gum  has  sometimes  given  relief  to  the 
infant.  The  former  measures  are,  however,  to  be  preferred  under 
ordinary  circumstances.  Many  serious  ailments  have  been  referred 
to  dentition  as  an  effective  cause.  I  would  strongly  urge  the  most 
careful  physical  examination  and  thorough  sifting  of  evidence  before 
such  an  unlikely  supposition  is  admitted. 

Dentition  may  be  delatjed  and  the  deposit  of  enamel  may  be  defec- 
tive in  infants  suffering  from  rickets,  or  as  a  consequence  of  any  severe 
illness  affecting  nutrition  profoundly.  The  importance  of  good  teeth 
to  the  growing  child  cannot  be  over-estimated.  Little  benefit  is  appar- 
ently to  be  derived  from  administering  any  of  the  so-called  proximate 
principles  of  the  tooth,  but  distinct  advantage  is  obtained  when  we  can 
improve  general  nutrition.  To  this  end,  in  addition  to  abundance  of 
fresh  air  and  suitable  food,  cod-liver  oil  should  be  administered  in  doses 
easily  assimilated.  To  this  wine  of  iron  or  the  ammoniated  citrate  may 
be  added  if  there  is  anv  ansemia.  The  following-  is  a  useful  formula 
for  an  infant  of  one  year : 


Ferri  et  ammonii  cit., 

3ss; 

Ol.  morrhuie, 

n]; 

Pepsin,  glycerit., 

fsij; 

Pulvis  acaciffi, 

Pulvis  sacch.  alb., 

da. 

oij ; 

Aquae, 

q- 

s,  ad 

fsiv. 

— M 

Sig.  One  tea-spoonful  three  times  daily. 

Suppurative  Inflammation  of  the  Gums. 
This  is  known  commonly  as  gum-boil  or  alveolar  abscess.  We  have 
a  localized  inflammation,  commencing  generally  on  the  dental  perios- 
teum  at  the  bottom  of  a  carious  fang.  It  is  very  liable  to  go  on  to  the 
formation  of  pus,  which  produces  absorption  of  the  alveolar  wall,  then 
breaks  into  the  submucous  tissue  of  the  gum,  and  finally  points  at 
some  place  on  the  mucous  membrane  within  the  mouth.    Treatment,  if 
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possible,  should  be  early.  If  the  tooth  be  too  ruueh  damaged  to  repair, 
it  had  better  be  extracted  at  once.  If  it  can  be  saved,  the  diseased 
pulp  in  the  fang  should  Ijc  removed,  and  the  canal  in  the  root  cleared 
and  thoroughly  cleansed  with  antiseptic  agents,  then  secured  by  tem- 
porary filling.  At  the  same  time,  a  preparation  of  iodine  or  iodine 
and  aconite  may  be  applied  to  the  gum  externally,  or,  if  thought 
better,  an  incision  may  be  made  over  the  site  of  the  inflamed  root 
down  to  the  periosteum.  When  suppuration  has  occurred  in  the  fang- 
cavity  an  eifort  may  still  be  made  to  secure  its  removal  tln'ough  the 
canal  of  the  fang,  but  if  it  has  burst  through  the  alveolar  wall  its 
early  evacuation  into  the  mouth  is  demanded. 


AFFECTIONS  OF  THE  SALIVARY  GLANDS. 

Increased  Salivation. 
This  is  produced  by  any  source  of  irritation  in  the  mouth,  and  is 
therefore  a  frequent  accompaniment  of  most  of  the  inflammatory  dis- 
eases above  mentioned.  It  may,  however,  apparently  arise  from  distant 
irritation,  and  has  occasionally  been  met  with  in  affections  of  the  stom- 
ach, bowels,  and  uterus ;  rarely  it  has  occurred  as  a  symptom  of  lesion 
in  the  medulla  oblongata  or  of  the  facial  nerve.  Occasionally  it  has 
been  met  with  in  otherwise  healthy  children  between  two  and  eight 
years  of  age  apparently  free  from  constitutional  or  local  disease.  In 
these  latter  cases  it  must  be  regarded  as  a  neurosis.  When  arising 
from  a  known  exciting  cause  our  efforts  will  of  course  be  directed  to 
the  removal  of  the  source  of  irritation.  In  salivation  of  a  neurotic 
form  most  benefit  will  probably  be  derived  from  the  administration  of 
iron  or  arsenic  ;  at  the  same  time  belladonna  may  be  useil  as  a  pallia- 
tive with  much  probability  of  success.  Dr.  Finlayson  reports  a  case 
of  idiopathic  salivation  in  a  strong,  healthy  child  of  six  years  which  was 
cured  in  a  month  by  ^  of  a  grain  of  extract  of  belladonna  taken  three 
times  a  day.  Atropine  sulphate  may  be  used  similarly  in  doses  of  y^ 
to  -^  of  a  grain.  If  these  fail,  other  nerve-sedatives  may  be  trieil, 
such  as  opium,  chloral,  or  potassium  bromide.  The  nntriticm  at  tiie 
same  time  must  be  carefully  maintained. 

Dryness  of  the  Mouth. 
This  condition  is  often  a  source  of  much  discomfort,  and  does  not 
yield  readih"  wliilc  the  cause  is  in  operation.  Sometimes  small  doses 
of  potassium  iodide  give  a  certain  amount  of  relief.  Dr.  Blackman 
reccMumends  the  use  of  -^  of  a  grain  of  pilocarpine  in  a  gehitin 
lamella,  allowed  to  dissolve  on  the  tongue,  previously  moistened  by  a 
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sip  of  water,  lie  reports  tliis  as  producing  a  slight  flow  of  saliva  for 
twenty-four  hours,  unaceotupanied  by  excessive  perspiration.  The 
following  is  also  a  good  formula  tor  the  administration  of  the  same 
druir   in  the   form  of  a  lozenge: 

I^.   Ext.  pyrethr.  fluid.,  TTtij-iij  ; 

Pilocarpiiue,  gr.  ^^ ; 

Pulv.  glyeyrrhizte,  gr.  ij  ; 

Pulv.  acaeife,  gr.  ij  ; 

Glycerin i,  TTl^j ; 

Sacehari,  gr.  xx. 
Mix  well,  and  make  into  one  lozenge,  to  be  allowed  to  dissolve  slowly 
in  the  mouth. 

Idiopathic  Parotitis. 
Idiopathic  parotitis  is  a  condition  commonly  known  as  "  mumps," 
in  which  we  have  to  deal  with  a  constitutional  disease  manifesting 
itself  locally  in  an  inflammation  of  the  parotid  gland  ;  very  rarely 
its  associated  glands,  the  submaxillary  and  sublingual,  are  also  af- 
fected ;  occasionally  it  attacks,  either  by  metastasis  or  as  a  sequence, 
the  testicle  in  the  male  and  the  mamma  or  the  ovary  in  the  female. 
Constitutional  disturbance  is  generally  only  slight,  but  sometimes  the 
pyrexia  runs  high  and  pain  is  severe.  The  treatment  in  mild  cases 
may  be  expectant.  For  the  first  few  days  at  least,  especially  if  the 
weather  is  cold  and  changeable,  the  patient  should  be  confined  to  bed. 
The  inflamed  glands  should  be  })rotected  from  the  air  by  a  layer  of 
cotton  wool  secured  bv  a  silk  handkerchief  or  light  bandage,  and 
gentle  saline  laxatives  may  be  administered.  If  the  patient  is  just 
reaching  adolescence,  there  is  perhaps  more  danger  that  the  testicles 
or  ovary  will  be  attacked,  and  in  such  cases  more  caution  must  be 
exercised.  Rest  in  bed  for  a  week,  or  even  ten  days,  would  be  the 
more  prudent.  If  there  be  much  pyrexia  and  local  jjain,  tincture  of 
aconite  (U.  S.  Ph.)  may  be  given  in  2-drop  doses  for  an  adult  every 
three  hours,  while  locally  to  the  swelling  a  mixture  of  extract  of  bel- 
ladonna and  glycerin  may  be  applied  and  covered  with  oiled  silk 
and  cotton  wool.  If  there  is  much  restlessness  at  night,  chloral  or 
potassium  bromide  may  be  administered.  I  have  several  times  used 
in  these  cases  phenacetin  or  antipyrine  in  5-  to  10-grain  doses  twice 
daily,  with  considerable  relief  to  the  symptoms.  Owing  to  the  pain 
in  movement  of  the  jaw  all  nutriment  should  be  given  in  soft,  if  not 
in  liquid,  form.  In  the  early  stages  milk  foods  and  light  broths 
should  be  given  ;  afterward,  as  there  is  a  marked  tendency  to  subse- 
quent anaemia,  the  food  should  be  more  stimulating,  and  ferruginous 
tonics,  with  quinine  and  cod-liver  oil,  may  be  administered.     Should 
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there  be  any  indieation  of  metastasis,  the  venous  return  in  the  affected 
2)art  njust  be  favored  by  position.  In  females  a  hot  douehe  or  .sitz- 
bath  may  be  taken.  Leeching  has  been  recommended  as  of  service 
in  relieving  the  j)ain  of  orchitis  or  ovaritis;  four  to  six  leeches 
may  be  applied  to  the  inner  border  of  the  groin.  Symptoms  of 
meniusreal  irritation  are  occasionallv  mot  with,  and  must  Ijc  com- 
bated  by  cold  to  the  head  and  the  administration  of  from  15  to  30 
grains  of  potassium  bromide,  with  tincture  of  aconite,  every  three  to 
six  hours,  according  to  the  severity  of  the  symptoms.  Rarely  the 
swelling  in  the  parotid  becomes  tense,  red,  and  very  j)ainful,  and 
the  inflammation  goes  on  to  suppuration.  In  such  cases  poultices 
must  be  applied,  and  an  incision  made  early  in  a  horizontal  direc- 
tion parallel  to  the  line  of  the  important  vessels  and  nerves,  using 
caution  to  avoid  them.  In  strumous  children  enlargement  of  the 
gland  sometimes  persists  for  weeks.  Xerve-deafness  following  paro- 
titis is  usually  incurable. 

Secondary  parotitis  occasionally  occurs  as  a  sequel  to  other  infectious 
diseases,  especially  those  characterized  Ijy  profound  prostration.  At 
the  onset  the  application  over  the  inflamed  gland  of  lint  dipped  in  the 
belladonna-and-glycerin  mixture  and  covered  with  oiled  silk  and  cot- 
ton wool  may  be  of  service.  Should  suppuration  threaten,  poultices 
must  be  apj)lied  and  an  early  exit  given  to  the  pus,  the  cautions 
mentioned  above  beiny;  observed. 
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Burns  and  Scalds. 
These  seldom  call  for  much  medical  treatment.  Sometimes  the 
sorcne.ss  persists,  when  a  demulcent  wash,  rendered  slightly  alkaline 
by  the  addition  of  sodium  bicarbonate  or  borate,  and,  if  necessary, 
with  a  small  amount  of  o])ium,  may  be  used.  Butlin  recommends  ])en- 
cilling  the  affected  surface  with  borax  and  honey.  The  sucking  of 
small  lumps  of  ice  is  generally  very  grateful. 

Stings  and  Bites. 
Such  accidents  are  not  often  ni(>t  witii.  A  weak  solution  o{'  ammo- 
nia may  be  used  as  a  mouth-wash  for  the  first  day  or  two.  in  tiu'  hope 
of  neutralizing  the  formic  acid,  the  active  principle  of  the  jioison.  It 
may  be  afterward  followed  by  a  demulcent  mouth-wash  containing 
sodium  bicarlxMiate  (10  grains  to  the  ounce),  or  by  one  containing 
salicylic  acid  (2  grains  to  the  ounce). 
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Acute  Glossitis. 

Here  we  liave  to  deal  witli  an  iiiHainniation  arising  very  suddenly, 
generally  in  persons  whose  iiealth  is  ni(jre  or  less  impaired.  In  its 
severer  forms  it  seri(jusly  tiireatens  life  by  the  very  great  interference 
with  respiration  and  deglutition.  The  symptoms  generally  reach 
their  height  on  the  third  or  fourth  day,  and  terminate  by  resolution 
about  the  fifth  or  seventii  day.  In  its  milder  forms  glossitis  de- 
mands little  active  interference  beyond  a  smart  saline  purgative,  and, 
to])ically,  cool  emollient  mouth-washes,  such  as  mucilage  of  slippery 
elm,  of  giun  arabio,  or  quincesecd.  To  these  may  sometimes  be  advan- 
tageously added  sodium  borate  (5  to  20  grains  to  the  ounce)  or  alum 
(5  grains  to  the  ounce)  or  ammonium  chloride  (20  to  30  grains  to  the 
ounce).  If  grateful  to  tlie  patient,  ice  in  small  pieces  slowly  sucked 
may  be  of  much  service.  If  the  symptoms  are  more  threatening, 
free  leeeliing  may  be  employed  between  the  hyoid  bone  and  the 
angle  of  the  jaw,  followed  by  poultices  to  encourage  oozing.  If 
there  is  much  swelling  and  both  respiration  and  deglutition  are 
seriously  interfered  with,  Butlin  ^  strongly  recommends  two  free 
incisions  into  the  substance  of  the  tongue  from  behind  forward, 
one  on  each  side  of  the  raphe,  distant  from  it  about  two-thirds  of 
an  inch.  They  should  be  carried  to  the  depth  of  about  one-third 
of  an  inch,  and  can  be  best  made  with  a  very  sharp  bistoury,  inserted 
into  the  mouth  on  the  flat  and  then  turned.  The  htemorrhao-e  is  never 
serious  unless  the  incision  has  been  carried  too  deeply,  and  the  moder- 
ate bleedino;  which  occurs  is  decidedlv  beneficial.  These  incisions  mav 
appear  deep  at  the  first,  but  they  become  quite  shallow  when  the  organ 
has  shrunk.  Sometimes  the  inhalation  of  atomized  water  proves  decid- 
edly grateful.  The  water  should  not  exceed  the  temperature  of  160° 
F.,  and  may  be  rendered  perhaps  more  effective  by  the  addition  of  com- 
pound tincture  of  benzoin.  The  application  of  a  solution  of  chloride  of 
ammonium  (1  drachm  to  the  ounce)  through  the  steam-spray  aj^paratus 
has  sometimes  proved  very  effective  in  favoring  resolution  (Cohen). 
The  spray  should  be  used  for  fifteen  or  twenty  minutes  at  a  time 
and  repeated  every  two  or  three  hours. 

Sometimes  the  process  goes  on  to  suppuration,  prolonging  the  dura- 
tion of  the  disease  and  much  increasing  the  local  distress.  Demulcent 
washes  should  be  used  as  warm  as  can  be  comfortably  borne,  and  as 
soon  as  the  presence  of  pus  can  be  detected  free  incision  must  be  made 
and  the  abscess-cavity  thoroughly  washed  out  \vith  some  antiseptic  solu- 
tion. In  these  cases  the  pus  is  usually  foetid.  Very  rarely  gangrene  sets 
in,  due  generally  to  irritation  from  sharp  or  carious  teeth.  Such  a  con- 
dition will  demand  the  greatest  tenderness,  and  washes  or  sprays  of 
1  IHseases  of  the  Tongue,  by  H.  T.  Butlin,  F.  E.  C.  S.,  London,  1885,  p.  42. 
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a  solution  of  hydrogen  peroxide,  pota.s.-jinm  permanganate,  boric  acid, 
or  carbolic  acid  .'-^hoidd  be  used  at  frequent  intervals.  Occasionally, 
when  the  swelling  is  very  great,  much  difficulty  is  experienced  in 
feeding  the  patient.  This  can  sometimes  be  done  by  means  of  a  tube 
through  the  nasal  passages ;  at  the  same  time  praligesteil  nutrient 
enemata  must  be  carefully  given.  After  resolution  has  taken  place 
sufficientlv  to  permit  deglutition,  ferruginous  tonics,  with  quinine,  should 
be  administered,  and  of  these  the  best  is  probably  the  muriated  tincture 
of  iron  with  glycerin.  The  chronic  inflammatory  thickenings  which 
sometimes  remain  after  an  acute  attack  are  not  very  amenable  to  treat- 
ment. If  any  source  of  irritation  can  be  discovered  in  a  sharp  or 
carious  tooth  or  an  offending  plate,  it  must  be  at  once  remedied ;  at  the 
same  time  the  spot  may  be  painted  with  a  weak  solution  of  iodine. 
The  general  hygiene  of  the  mouth  must  receive  careful  attention  and 
all   irritants  must  be  avoided. 

Occasionally  unilateral  r/lossitis  is  met  with.     It  generally  runs  a 
mild  course,  and  seldom  demands  the  severer  methods  mentioned  above. 

Chronic  Superficial  Glossitis. 
Chronic  inflanunation  of  the  nuicous  meuibrane  of  the  tongue  is 
met  with  occasionally  in  persons  subject  to  dyspeptic  troubles  or  as  the 
result  of  irritation  produced  by  spirits,  especially  when  taken  raw,  by 
tobacco,  both  smoking  and  chewing,  by  irregular  or  carious  teeth,  and 
bv  the  frequent  use  of  too  hot  or  too  cold  drinks.  The  inflammation 
appears  to  affect  principally  the  paj)ilhe  and  mucous  glands,  lca<ling  in 
places  to  their  almost  entire  disappearance.  The  mucous  membrane 
generally  is  reddened,  and  very  sensitive  to  any  irritation.  Occasion- 
ally the  surface  of  the  tongue  appears  as  if  it  were  maj)ped  out  in  a 
series  of  more  or  less  ovoid  patches,  smooth  and  glossy  because  denudetl 
of  papillae,  and  separated  by  furrows  or  fissures  reaching  almost  to  the 
basement  membrane.  Conditions  of  this  character  are  particularly  dif- 
ficult of  treatment.  Tiie  diet  nuist  be  of  the  blandest  character.  It  is 
sometimes  desirable  to  confine  the  patient  entirely  to  milk  dirt.  Spirits 
and  tobacco  give  rise  to  great  distress,  and  nuist  be  entirely  abstained 
from.  The  o:reatlv-iiu'reased  sensibilitv  of  the  surface  remlers  it  verv 
liable  to  frequent  exacerbations ;  there  must,  therefore,  be  no  relaxation 
in  the  absoluteness  of  the  dietary.  Should  exacerbati(Mis  occur,  we  may 
find  the  proc(>ss  go  on  to  ulceration  in  places — a  condition  still  more 
difficult  to  manage.  The  general  health  must  be  maintainal  at  its 
highest  level,  but  in  tiic  administration  of  tonic's  no  irritating  drugs 
should  be  allowed.  Should  there  be  nnu-h  pain,  dcnudcent  mouth- 
washes to  which  opium  has  been  addi-d  must  be  employed.  Of  local 
remedies,  those  which  appear  to  n'lieve  the  patient  more  eertaiidy  and 
quickly  than  any  others  are  solutions  of  ciiromic  acid  (5  to  10  grains 
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to  tlic  ounce)  or  llic  incl  l)()nicis  of  the  riianiiiicojKciii  (I>iitlin).  It 
may  be  aj)j)li('(l  twit'o  daily,  gently  brushed  over  the  .surface  with  a 
caniers-hair  pencil.  At  the  same  time  great  care  must  be  taken  to 
have  the  mouth  thoroughly  cleansed  after  each  meal.  For  this  purpose 
Seller's  antiseptic  and  alkaline  tablets  may  be  used,  one  dissolved  in  a 
gill   of  tepid    water,   or  the   following: 

^.  Sodii  salicylat., 

Sodii  borat.,  dd.  gr.  x  ; 

Acidi  carboliei,  gr.  j  ; 

Glyeerini,  fti-.^ij ; 

AqujE  rosne,  q.  s.  ad  f.sj. — M. 
Sig.  Use  frequently. 

Occasionally  a  chronic  ulcer  in  the  centre  of  a  plaque  of  this  chronic 
inflajnmation  resists  all  treatment.  Such  cases  may  be  rendered  more 
endurable  and  the  spot  less  sensitive  by  the  application  of  glycerin  of 
tannin  or  the  solution  of  chromic  acid.  The  application  of  any  severe 
irritant  or  caustic  should  be  avoided,  for  it  must  always  be  borne  in 
mind  that  a  considerable  percentage  of  these  cases  terminate  in  epi- 
thelioma. The  physician  should  therefore  keep  the  patient  under  his 
inspection. 

Leucoma. 

Closely  allied  to  the  foregoing  in  its  pathology  and  etiology  is  the  con- 
dition known  as  "  smoker's  patch,"  and  the  more  extensive,  but  very 
similar,  atlection  known  as  leucoma  or  leucoplakia  oris.  Both  of  them 
may  be  said  to  be  the  expression  of  an  irritant  acting  on  a  sensitive 
mucous  membrane.  In  the  smoker's  patch  we  have  a  chronic  inflam- 
mation of  the  small  spot  of  nuicous  membrane  where  the  pipe  gener- 
ally rests.  At  first  there  is  only  a  slight  thickening  of  the  deeper  layers 
of  the  epithelium.  Afterward  these  peel  off,  leaving  a  spot  between  a 
quarter  and  half  an  inch  in  diameter,  smooth,  red,  and  looking  as  if 
denuded  of  papillre.  If  seen  thus  early,  soothing  measures  should  be 
employed.  If  smoking  is  not  altogether  abandoned,  the  smoothest  form 
of  pipe  must  be  used,  and  only  the  mildest  tobacco,  while  the  pipe 
should  be  placed  on  the  opposite  side  of  the  mouth  to  which  it  has 
been  previously  used.  The  patch  may  be  brushed  twice  dajly  with  a 
weak  solution  of  chromic  acid.  If  the  disease  still  shows  signs  of 
extension,  tobacco  and  spirits  in  any  form  must  be  absolutely  forbidden. 
All  irritating  articles  of  food  must  be  excluded  from  the  diet,  which 
should  be  bland  and  simple  in  character,  but  nourishing.  Any  gouty? 
rheumatic,  or  dyspeptic  condition  must,  as  far  as  possible,  be  corrected. 
Topically,  the  spot  must  be  brushed  three  or  four  times  daily  with  the 
solution  of  chromic  acid  or  with  borax  and  honey,  or  with  a  weak  solu- 
tion of  silver  nitrate  (10  grains  to  the  ounce). 
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In  leucoplakia  oris  we  have  either  a  more  extensive  distribution  of 
minute  jjatches  very  similar  in  character  to  leucoma,  or  we  may 
have  a  large  patch,  white  or  bluish  white  in  color,  covering  the  greater 
portion  of  the  dorsum  ;  the  inside  of  the  cheeks  and  lips  are  also  liable 
to  be  affected.  The  treatment  of  all  these  conditions  must  be  very 
similar — the  absolute  withdrawal  of  all  sources  of  irritation,  a  bland, 
unstimulating  diet,  and  the  employment  of  soothing  mouth-washes. 
As  a  rule,  the  alkaline  lotions  give  more  relief  in  leucoma  than  any 
other  application.  The  following  may  be  used  :  potassium  bicarbonate, 
15  to  20  grains  to  the  ounce;  sodium  bicarbonate,  20  grains  to  the 
ounce;  sodium  borate,  20  grains  to  the  ounce. 

Sometimes  a  very  weak  solution  of  alum  (20  grains  to  the  ounce) 
agrees  well,  or  a  solution  of  sodium  chloride  of  the  same  strength.  It 
will  require  careful  trial  to  decide  which  remedy  suits  the  si)ecial  case, 
and  when  the  tongue  is  very  sensitive  many  trials  may  have  to  be  made 
before  the  one  which  gives  most  relief  is  found.  One  general  rule  holds 
good  for  all  cases  of  leucoma ;  namely,  not  to  use  caustics.  Whatever 
danger  there  may  be  of  the  development  of  carcinoma  is  certainly 
increased  by  the  employment  of  silver  and  other  caustics  (Butlin). 

As  regards  general  treatment,  any  debility  or  diathesis  must  receive 
special  attention.  If  a  cutaneous  rash  coexists,  liquor  arsenical  is  may 
be  of  distinct  benefit. 

In  connection  with  the  above,  Butlin  says  :  "  AVarty  growths  appear 
to  be  the  most  dangerous  of  the  conditions  which  actually  and  imme- 
diately precede  cancer.  I  have  no  doubt  that  indurations  and  warty 
growths  and  very  obstinate  ulcers,  particularly  when  they  present  the 
sliirhtest  increase  of  induration  about  their  bases,  ouoht  to  be  removed 
freely  and  without  delay  by  the  knife." 

"Wandering  Rash. — Occasionally  in  children  a  peculiar  circiuate 
but  mio-ratorv  rash  is  seen  on  the  dorsum  of  the  tongue.  It  docs  not 
appear  to  be  due  to  any  constitutional  diathesis,  nor  is  it  associated 
with  any  local  disorder  that  can  be  made  out.  It  has  no  symptoms  of 
its  own.  The  condition  does  not  seem  to  be  affected  by  any  medicines 
that  have  been  given  nor  by  any  change  in  diet.  Butlin  says  of  it : 
"  Unless  the  future  brings  with  it  a  very  different  experience  to  the 
past,  I  shall  continue  to  believe  that  this  wandering  rash  is  clinically 
a  very  insignificant  disease,  never  likely  to  become  serious,  autl  that  it 
undergoes  spontaneous  cure  after  it  has  existed  a  considerable  period." 

Black  Tong-ue. — Very  rarely  a  black  discoloration,  commencing 
about  the  mitUlle  of  the  dorsum,  is  met  with,  which  gradually  extends 
over  the  surface  till  it  covers  the  greater  jiortion,  then  in  a  few  weeks 
it  gradually  disapjiears.  It  is  apparently  due  to  some  parasitic  con- 
dition. In  its  treatment  there  is  little  to  ho  done.  ^lany  washes 
and  local  applications  have  been  uscil  without  any  permanent  benefit. 
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The  patients  generally  appear  to  be  in  poor  licaltli,  and  tonics  given  to 
improve  it  have  seemed  to  exert  a  good  efl'ect.  The  discoloration  is 
not  accompanied  hy  local  symptoms. 

Ulcers. 

Occasionally,  gronped  abont  the  neighborhood  of  the  tip  of  the 
tongne,  may  be  seen  a  few  small  snjierficial  nieers,  very  tender  and 
irritable;  sometimes  with  sharp-cut  edges,  at  other  times  less  defined. 
They  are  generally  met  with  in  patients  ^vlio  sutFer  from  gastric  irrita- 
tion. As  a  rule,  they  yield  readily  to  an  unirritating  diet,  stomachics, 
or  gentle  laxatives  and  a  soothing  gargle.  If  they  persist,  their  sur- 
face should  be  gently  brushed  with  a  solution  of  chromic  acid  (5  grains 
to  the  ounce)  or  silver  nitrate  (10  grains  to  the  ounce). 

Ulcerated  surfaces  and  fissures,  simple  in  character,  due  to  the  irri- 
tation of  some  oifending  tooth  or  artificial  plate,  are  occasionally  met 
M'ith.  The  source  of  irritation  must  be  removed  at  once,  and  the  raw 
surface  gently  washed  with  some  weak  antiseptic  lotion,  as  solution  of 
boric  acid  (10  to  15  grains  to  the  ounce).  If  there  is  much  pain, 
the  following  lotion  may  be  brushed  over  the  surface  several  times 
daily  : 

I^.  Chloralis,  gr.  x  ; 

Glycerini,  gr.  x  ; 

Aquse,  q.  s.  ad  fsj. — M. 

If  the  progress  toward  repair  is  slow,  the  edges  may  be  touched 
lightly  with  a  stick  of  silver  nitrate  or  the  surface  may  be  brushed 
with  a  solution  of  chromic  acid  (10  grains  to  the  ounce)  or  of  (sulphate 
of  copper  of  the  same  strength).  Butlin  warns  against  the  over-irri- 
tation of  a  sore  of  this  character  in  persons  more  than  fifty  years  of 
age,  lest  it  may  develop  into  carcinoma.  Should  it  persist  notwith- 
standing these  measures,  the  best  course  Avill  be  to  have  it  removed, 
and  with  it  an  area  of  at  least  one-quarter  of  an  inch  of  healthy 
tissue.     The  general  health  should  receive  attention. 

Syphilis. 

The  manifestations  of  syphilis  are  very  frequently  met  with  in  the 
mouth.  Here,  as  in  all  forms  of  syphilis,  constitutional  treatment 
must  play  the  most  important  role,  and  the  reader  is  referred  to  the 
article  on  that  subject.  It  will  be  sufficient  to  add  that  in  those  forms 
of  the  disease  in  which  little  local  damage  occurs  it  will  be  only  requisite 
to  use  that  form  of  treatment  which  suits  the  general  disease ;  but 
when  w^e  have  to  deal  with  rapid  destruction  of  tissue,  as  met  with 
occasionally  in  phagedenic  ulceration,  the  quickest  possible  results  are 
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to  be  obtained.  Not  frequently  do  we  meet  with  a  primary  sore  on  the 
lips  or  tongue  as  the  result  of  infection  from  some  unclean  substance 
conveying  contagion,  such  as  i)ipes  and  cigars,  or  from  kisses  by  per- 
sons with  an  infectious  sore  on  the  lips.  In  the  treatment  of  these 
the  principal  reliance  must  be  placed  on  mercury,  administered  for  its 
constitutional  effects.  At  the  same  time  we  may  use  soothing  applica- 
tions to  the  sore  itself.  A  lotion  of  black  wash  is  often  very  suitable, 
or  the  sore  may  be  dusted  lightly  with  powdered  calomel.  Should 
it  show  symptoms  of  any  phagedenic  action,  the  ajjplication  of  nitric 
acid  may  be  called  for. 

Of  the  secondary  manifestations,  mucous  patches  are  very  frequently 
seen  on  the  inside  of  the  lips,  especially  the  lower  lip ;  on  the  inner  sur- 
face of  the  cheek,  often  in  the  neighborhood  of  the  last  molar  teeth  ; 
and  on  the  sides  of  the  tongue.  Fissures  may  occur  at  the  angles  of 
the  mouth  in  connection  with  the  mucous  patches  on  the  inside  of  the 
lip,  and  at  the  borders  and  tip  of  the  tongue,  where  it  is  exposed  to 
the  friction  of  the  teeth,  ulceration  may  take  place.  These  lesions,  as 
a  rule,  are  readily  affected  by  local  treatment,  but  very  slowly  yield  to 
constitutional  measures  only.  Butlin  says :  "  I  have  treated  patients 
with  mercury  for  several  months  in  succession  without  curing  or  greatly 
altering  the  sore  places  on  their  tongues.  With  the  mercury  I  have 
then  employed  local  treatment,  and  have  seen  the  sore  places  disappear 
within  a  week.  Again,  I  have  treated  the  patients  with  the  same  local 
measures  from  the  commencement,  and  have  cured  the  sores  within  a 
week  or  ten  days.  On  this  account  I  look  on  local  treatment  as  essential 
to  the  rapid  cure  of  these  affections."  He  strongly  recommends  the 
application  of  a  solution  of  chromic  acid  (10  grains  to  the  ounce),  which 
he  directs  to  be  painted  over  the  affected  part  three  or  four  times  a  day 
by  means  of  a  camel's-hair  brush.  Scheck  *  directs  the  patches  to  be 
touched  with  a  stick  of  silver  nitrate,  and  afterward  prescribes  mouth- 
washes containing  chlorate  of  potassium,  tincture  of  rhatauv,  or  boric 
acid.  Cohen  calls  nitrate  of  silver  the  sovereign  local  remedy  for  all 
syphilitic  ulcerations  of  the  mouth.  Many  surgeons,  however,  prefer 
the  light  application  of  either  the  pure  nitric  acid  or  the  solution  of 
acid  nitrate  of  mercury.  In  addition  to  local  applications,  the  physician 
must  insist  on  comj)letc  abstinence  from  the  use  of  tobacco  in  any  of 
its  forms,  and  the  mouth  should  be  kept  in  a  cleanly  condition  by  the 
use  of  some  slightly  alkaline  and  antiseptic  Mash,  used  regularly  after 
each  meal,  such   as  a  solution  of  Seller's  antiseptic  tablets. 

Tertiary  syp/ii/is  manifests  itself  in  the  oral  cavity  by  gumniata  and 
scleroses.  To  the  breaking  down  of  the  guniniata,  cither  superficial 
or  deep,  is  due  the  formation  of  the  idccrs  and  fissures  which  arc  met 
with  in  this  stage  of  the  disease.     Gummatous  ulcers  may  remain  in 

'  Loc.  cit. 
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ail  iiitlnli'iit  coiKlitinii  t"«>r  Iniin  periods.  Such  ulcers  require  careful 
stinuilatitm,  and  j)crli:ij)s  tlii'  iiitratc-dt'-silvcr  solution  (20  to  30  grains 
to  the  ounce)  forms  one  of  the  most  eifeetive  applications  if  carefully 
brushed  over  the  surface.  At  times  the  uIimts  heeome  inflamed  and 
exteu<l  or  l)c<"<tmc  pha<;-edenic,  eatinu'  away  a  larne  j)ortiou  of  the  tongue. 
In  such  cases  the  constitutional  treatuu'ut  nmst  he  pushed,  and  the  dose 
of  the  iodide,  if  well  home,  shoidd  Ite  increased  to  liO  or  30  tjrains,  or 
even  a  drachm,  three  times  a  day.  At  the  same  time,  tonics,  such  as 
quinine  and  cod-liver  oil,  may  be  ordered.  Locally,  gentle  cleansing 
applications  will  probably  be  best  borne,  such  as  boric  acid  or  weak  solu- 
tions of  chlorate  ol"  potassium  (10  grains  to  the  ounce).  Occasionally 
potassium  i(xlide  is  not  tolerated.  In  these  cases  sometimes  one  large 
dose  given  through  the  day  agrees  better  than  the  divided  doses.  If  this 
plan  fails,  recourse  must  be  had  to  mercury.  Kutlin  ^  recommends 
solution  of  mercuric  chloride,  with  the  insutflation  of  a  powder  contain- 
ing Hnely-powdercd  iodoform  1  grain,  mor[)hiuc  -g-  grain,  powdered 
borax  or  oxide  of  zinc  3  grains.  Before  the  powder  is  a]i))lied  the  sur- 
face of  the  ulcer  or  fissure  must  be  carefully  cleansed  with  a  warm  solu- 
tion of  mercuric  chloride  (1  :  2000),  then  dried,  and  the  powder 
insuHlatcd  thickly  over  every  part  of  the  sore. 

In  the  scleroses  of  tertiary  syphilis,  if  seen  before  contraction  takes 
place,  much  improvement  is  to  be  expected  from  potassium  iodide :  10 
or  15  grains  three  times  a  day,  with  or  without  small  doses  of  mer- 
curic chloride,  may  be  given  to  commence  with,  and  if  a  decided 
effect  is  not  speedily  produced,  the  dose  may  be  increased  rapidly  to 
25  or  30  grains.  Local  treatment  is  not  necessary.  If  contraction 
has  taken  place,  no  treatment  will  be  of  much  avail  beyond  the  ])allia- 
tion  of  symptoms  as  they  arise. 

Tuberculosis  is  frequently  met  with  in  the  posterior  parts  of  the 
mouth  as  a  secondary  manifestation  of  disease  elsewhere.  In  these 
cases  this  local  manifestation  rarely  gives  rise  to  important  symptoms. 
Any  irritation  arising  may  be  relieved  by  the  application  of  astringent 
or  anotlyne  washes  or  sprays.  Occasionally,  however,  we  meet  with 
localized  areas  in  the  anterior  part  of  the  mouth,  generally  on  the  tip 
of  the  tongue  or  on  the  u]i]>er  surface  of  one  side,  appearing  in  their 
early  stage  as  small  cii'cumscribed  nodules.  These  may  be  secondary 
to  disease  elsewhere,  but  occasionally  appear  to  be  primary.  The 
mucous  membrane  over  these  nodules  sooner  or  later  ulcerates,  leav- 
ing deep  ulcers  with  overhanging  edges.  These  maintain  their  atonic 
character,  rarely  heal,  and  gradually  extend,  and  are  a  constant  source 
of  danger  to  the  whole  system.  In  reference  to  their  treatment  But- 
lin  ^  says :  "  I  am  strongly  in  favor  of  removing  every  tuberculous 
ulcer  of  the  tongue  which  appears  to  be  primary  while  it  is  still  of 

'  Loc.  eit.  ^  Loc.  cit. 
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small  size  and  easily  within  reach  of  operation,  as  it  may  presence  the 
patient  from  further  tuberculous  disease  by  infection  through  the  ulcer. 
The  operation  is  not  formidable,  and  will  probably  save  the  patient  a 
great  deal  of  distress.  I  am  prepared  to  go  even  farther,  and  to 
remove  a  secondary  tuberculous  vdcer  if  it  is  limited  and  small,  if  the 
associated  disease  is  not  advanced,  and  if  the  operation  is  likely  to  be 
well  borne ;  and  I  would  urge  the  oj)eration,  not  with  a  view  to  cure, 
or  even  to  greatly  prolong  life,  but  in  the  hope  of  saving  much  dis- 
tress." He  strongly  advises  excision  in  preference  to  the  cautery. 
Should,  however,  an  operation  be  refused  or  deferred,  it  is  necessary 
to  fall  back  on  local  treatment.  This  should  be  unirritating ;  caustics 
are  to  be  avoided.  Most  relief  is  to  be  obtained  by  demulcent  or  weak 
alkaline  lotions : 

I^.  Sodii  bicarbonat.,  gr.  x  ; 

Acidi  carbolici,  gtt.  ij  ; 


Or, 


Or, 


Aquae,  q.  s.  ad  f.^j. — M. 

"Sf.  Sodii  bicarbonat.,  gr.  xj  ; 

Thymol.,  gr.  j  ; 

Aquae,  q.  s.  ad  fsiv. — M. 

I^.  Acidi  boric,  gr.  x-xv  ; 

Aquae,  q.  s.  ad  fsj. — M. 


Iodoform  in  powder  may  be  dusted  over  the  surface  in  the  follow- 
ing manner :  The  surface  of  the  ulcer  is  to  be  thoroughly  cleansed 
with  a  stream  of  warm  water,  containing  potassium  permanganate 
(2  grains  to  the  ounce)  or  boric  acid  (10  grains  to  the  ounce);  then 
thoroughly  dried  with  absorbent  cotton  and  dusted  thickly  with  the 
following  powder : 

I^.  Pulv.  iodoform!,  gr.  j  ; 

Morphinte  sulph.,  gr.  -^  ; 

Acidi  boric,  gr.  iij. — M. 

This  may  be  repeated  two  or  three  times  a  day.  If  thought  better, 
aristol  instead  of  the  iodoform  may  be  used  with  morphine.  Dr. 
Steward  has  found  Schwimmer's  formula  of  papayotin  of  much  service 
when  the  iodoform  application  had  failed  : 

"Sf.  Papayotin.,  oij  ; 

Glycerin  i, 

Aqua\  CiCi.    f^. — M. 
Sig.  Apply  five  or  six  times  daily. 


CARCiyOMA.  RRl 

Laotif  iK'iil  is  also  of  siTvict-,  The  method  of  iisin*;:  this  in  Joseph's 
clinic  in  Berlin  is  as  follows  :  It  should  be  well  brushed  over  the  sur- 
face of  the  ulcer  with  a  still"  brush  until  bleeilinji;  is  produced,  begin- 
ning  with  a  oU  per  cent,  solution  in  glycerin.  If  very  painful,  a  pre- 
vious application  of  cocaine  may  be  maile.  A  gargle  of  precipitated 
chalk  is  subsequently  to  be  used  by  the  patient.  The  apj)lication  is  to 
be  ri'pcated  every  four  or  live  days,  and  the  solution  of  lai'tic  acid  is 
gradually  increiLsed  to  50  per  cent.  Afterward,  when  showing  signs 
of  healing,  some  gentle  astringent  may  be  used  or  the  surface  may  be 
dusteil  with  a  powder  containing  equal  parts  of  aristol  and  bisnuith 
subnitrate. 

It'  we  have  to  deal  with  tubercle  in  a  syphilitic  subject,  Sclieck 
agrees  with  Xedopil  that  at  the  beginning  of  the  disease  an  anti- 
syphilitic  treatment  may  be  of  decided  utility,  but  later  on,  when  the 
ulcers  take  on  more  of  a  tuberculous  character,  it  is  quite  useless.  If 
pain  and  salivation  are  very  great,  it  may  be  advisable  to  divide  the 
lingual  nerve,  ^yhile  carefully  using  these  local  applications,  all 
proper  constitutional  remedies  must  be  employed  against  the  disease. 
The  diet,  while  very  nourishing,  should  be  soft,  to  avoid  painful  move- 
ments of  the  tongue. 

Carcinoma. 

In  carcinoma  little  can  be  done  by  medicine  except  to  palliate,  but 
there  are  cases  in  Avhich  patients  refuse  an  operation  or  in  which  the 
disease  recurs,  and  the  physician  will  be  required  to  effect  some  allevi- 
ation of  the  suffering.  The  principal  indication  is  to  relieve  pain.  Our 
main  reliance  must  be  on  the  insufflation  of  a  powder  containing  either 
iodoform  and  morphine  or  aristol  and  morphine.  The  powder  should  be 
applied  with,  as  far  as  possible,  the  same  precautions  as  were  directed 
to  be  used  in  the  tuberculous  ulcer,  and  should  if  possible  be  blown  on 
the  precise  spot  where  the  pain  is  most  acute.  In  the  amount  of 
morphine  to  be  used  the  physician  must  be  guided  by  the  circumstances. 
For  the  foetor  the  mouth  may  be  washed  either  wnth  a  solution  of  per- 
oxide of  hydrogen  or  with  a  solution  of  potassium  permanganate  or 
with  creasote-water,  or  the  vapor  of  creasote  may  be  inhaled.  The 
following  is  Mackenzie's  formula  : 

^.  Creasoti,  TTtlxxx ; 

Magnesii  carbon,  levis.,  gr.  xxx  ; 

Aquse,  q.  s.  ad  fsj. — ]M. 

Sig,  One  tea-spoonful  to  be  added  to  a  pint  of  water  at  the  temperature 
of  160°  F. 

In  feeding  the  patient,  as  every  movement  of  the  tongue  may  give 
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intense  pain,  the  food  must  be  soft,  or,  if  finely  minced,  may  be  swal- 
lowed with  a  mouthful  of  fluid.  It  is  well  to  commence  early  with 
eneniata  of  predigested  nutriment.  If  haemorrhage  ensue,  lint  may  be 
soaked  in  a  little  Monsel's  solution  and  applied  with  gentle  pressure 
after  blood-clots  are,  as  far  as  possible,  removed.  If  this  is  not  prac- 
ticable, a  tea-spoonful  of  the  following  solution  may  be  slowly  sipped, 
retaining  it  as  long  as  possible  in  contact  with  the  bleeding  surface  : 

I^.  Pulv.  acidi  tannic,  gr.  3vj  ; 

Pulv.  acidi  gallic,  gr.  jij  ; 

Aquse,  q.  s.  ad  fsj. — M. 

Tincture  of  hamamelis  may  also  be  given  internally,  15  to  20 
drops  every  three  hours,  and  applied  locally  as  a  gargle  with  water — 
1  drachm  to  the  ounce. 


ACUTE  AND  CHllOXIC  GASTRIC  CATARRH, 
GASTRIC  ATllOPHY,  GASTRIC  ULCER, 
GASTRIC  CANCER,  AND  GASTRIC  DILA- 
TATION. 


By  D.  D.  STEWART,  M.  D. 


General   Considerations. 

The  degree  of  siioeess  encountered  in  the  diagnosis  and  in  the  sub- 
sequent management  of  the  several  affections  with  which  it  is  the 
writci-'s  province  to  deal  depends  so  largely  upon  a  general  knowledge 
of  the  physiology  of  gastric  digestion,  as  well  as  upon  the  correct  em- 
ployment of  modern  chemical  manipulative  methods,  that  a  resum6 
of  these  must  form  a  not  unimportant  part  of  this  article. 

Until  very  recent  years  gastric  affections  have  been  dealt  with 
empirically  only  :  formerly  we  could  but  conjecture  as  to  the  secretory, 
motor,  and  absorptive  efficiency  of  the  stomach,  and  our  conjectures, 
based  on  no  definite  pathognomonic  symptomatology,  were  often  falla- 
cious and  led  to  harmful  medication.  Thus  cases  of  fermentative 
hyperacidity  were  not  infrequently  regarded  as  those  of  pyrosis  hydro- 
chlorica,  and  we  were  wont  to  treat  digestive  disorders  with  pepsin  and 
acid,  whether  accompanied  by  an  increase  or  diminution  in  the  gastric 
secretion.  It  was  not  unlike  the  practice  formerly  in  vogue  of  diag- 
nosticating Bright's  disease,  and  routinely  prescribing  Basham's  mixture 
in  all  instances  in  which  albumin  was  discovered  in  the  urine,  irrespec- 
tive of  the  underlying  cause.  But  as  the  microscope  and  more  com- 
prehensive chemical  tests  in  cases  of  albuminuria  permitted  the  dif- 
ferentiation of  functional  from  organic  kidney  affections,  and  gave  a 
more  correct  insight  into  the  character  of  the  underlying  morbid 
processes,  so  the  more  modern  employment  of  the  stomach-tube  for 
purposes  of  diagnosis  has  effected  a  complete  change  in  our  methods 
of  separating  gastric  affections,  removing  them  from  the  uncertain 
ground  of  empiricism  and  placing  them  and  gastro-therapeutics  on  a 
new  and  rational  basis. 

The  form  of  tube  best  adapted  for  use  both  for  removing  a  portion 
of  the  stomach-contents  for  diagnostic  purposes  and  for  lavage  is  that 
of  soft  black  rubber,  open  at  the  tip,  with  one  or  more  small  oval 
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"  vclvet-eved  "  fenestra  in  the  walls  immediately  beyond  its  extremity. 
While  it  is  desirable  that  these  fenestra  l>e  of  moderate  size,  they  must 
not  be  large  enough  to  render  the  tip  of  the  tube  so  pliable  that  it  will 
bend  upon  itself  during  introduction.  This  form  of  tube  of  soft  rub- 
ber, open  at  the  tip,  with  a  fenestrum  or  two  in  its  lateral  wall,  is  that 
now  in  general  use  both  in  this  country  and  abroad,  it  having  entirely 
superseded  the  stiff  rubber  sound,  which,  though  easier  of  intnKluction 
in  the  first  portion  of  its  passage  in  subjects  who  are  unable  to  co- 
ojjerate  with  the  physician  through  lack  of  intelligence  or  excessive 
faucial  irritability,  possesses  several  decided  disadvantages  which  have 
caused  it  to  be  abandoned  in  favor  of  the  more  flexible  sound.  A  tul)e 
of  red  rubber  is  sold  in  the  shops  with  both  open  and  closed  tip,  the 
open  tip  having  a  bevelled  edge  and  "  velvet  eye,"  as  have  the  fenestra. 
As  it  is  a  trifle  less  flexible  than  the  black  lube,  it  can  therefore  be 
more  readily  introduced  :  while  it  is  often  necessary  for  the  patient  to 
swallow  several  times  to  ensure  the  entrance  of  the  latter  to  the 
stomach,  the  former  may  be  pushed  onward  by  the  operator  without 
this.  Unlike  the  stiif  sound  applied  with  the  stomach-pump,  its  use 
is  practically  without  danger  in  diseased  conditions  of  the  stomach,  and 
it  may  therefore  be  employed  where  the  other  cannot  be  readily  intro- 
duced. A  closed-tip  tube  with  eyes  in  the  lateral  walls  is  preferre<l  by 
some,  who  believe  it  is  less  likely  to  become  obstructed  than  that  with  the 
open  tip.  The  writer  has  used  both  forms,  and  finds  that  one  is  about 
as  satisfactory  as  the  other.  Tubes  of  varying  length  and  size  are  to 
be  had  in  the  shops.  Many  consist  of  two  portions,  the  gastric  ex- 
tremitv  joined  to  the  other  at  a  distance  of  about  three  feet  by  a  piece 
of  stout  glass  tubing.  If  these  are  of  red  rubber,  the  distal  extremity 
is  usuallv  made  a  trifle  more  flexible  than  the  gastric,  and  has  joined 
to  it  a  liard-rubber  funnel  of  about  6  ounces  capacity.  One  form 
of  black  rubber  tube  above  mentioned  has  a  length  of  about  o^ 
feet — much  longer  than  is  necessary  except  for  lavage.  It  has  an 
expanded  extremity  through  which  liquids  may  be  introduced  with- 
out the  necessity  of  attaching  a  separate  funnel,  and  for  that  rea.?on  is 
verv  convenient.^  The  writer  now  uses  largely  tubes  of  this  sort  of  a 
diameter  of  one-third  of  an  inch  for  lavage,  as  well  as  to  siphon  the 
contents  of  the  stomach  for  diagnostic  purposes ;  but  on  jiurchasing 
scjxirates  them  at  a  distance  of  one  metre  from  the  stomach  end,  this 
length  being  ample  for  withdrawal  of  the  stomach-contents  in  all 
cases.  For  lavage  he  joins  the  ends  by  means  of  a  short  piece  of 
strong  glass  tubing,  and  thus  uses  the  entire  length  of  tube.      The 

'  Those  tubes  liave  at  a  distanee  of  about  40  om.  a  narrow  band  al>ont  thorn  as  an 
indioation  of  the  doi)th  whioh  tho  tul>o  should  enter  in  o.ases  in  whioh  no  or  slii;ht 
dilatation  exists.  This,  though  of  sorvioe  as  a  irnide,  often  has  to  l>o  disroiranied, 
depending  upon  the  level  at  which  the  outllow  occurs  with  most  readiness. 
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interposition  of  the  glass  IuIk'  has  obvious  a(lvauta<::i's  in  lava<i;o,  be- 
sides tJiat  by  it  one  can  tluis  use  the  same  tube  botii  for  cha-rnostic 
and  thera[)eutie  purposes.  For  lavage  it  is  desirable  that  the  tube 
after  introduction  should  be  sutiieiently  long  to  reach  sev^eral  feet  below 
tiie  level  of  the  stomach,  that  ready  siphonage  be  obtained,  as  will  be 
explained  on  another  page.  For  removal  of  some  of  the  stomach-con- 
tents it  is  merely  necessary  that  the  distal  extremity  of  the  tube  should 
be  a  few  inches  below  the  stomach  level. 

Preceding  the  introduction  of  the  tube  until  the  ])aticnt  becomes 
more  or  less  habituated  to  its  use,  it  is  a  good  plan  in  sensitive  subjects 
to  render  the  pharyngeal  wall,  especially  the  right  half,  moderately 
insensitive  by  means  of  cocaine.  This  may  be  applied  in  solution 
with  a  brush,  by  at(jmization,  or,  as  the  writer  prefers,  through  a  med- 
icine-dropper, using  a  2  or  3  per  cent,  solution,  about  a  half  drachm 
or  more  being  deposited  upon  the  right  pharyngeal  wall  while  the 
patient  is  sitting  with  mouth  open  and  head  thrown  backward  and 
inclined  to  the  right  side.  The  cocaine  solution  is  retained  for  a  few 
seconds  in  the  pharynx,  and  then  swallowed.  This  will  render  the 
pharynx,  oesophagus,  and  stomach  more  tolerant,  and  will  largely 
obviate  retching,  so  common  when  the  tube  is  used  the  first  time  or 
two.  This  tendency  to  retching  in  some  cases  not  only  renders  the 
introduction  of  the  tube  very  difficult,  but  it  may,  when  very  decided, 
entirely  defeat  our  object — that  of  obtaining  a  sample  of  the  usual  gas- 
tric secretion.  For  where  some  little  time  is  consumed  in  its  introduc- 
tion through  the  patient  insisting  on  its  being  removed  after  it  has  en- 
gaged the  oesophagus,  the  continuous  retching  may  prochice  a  reflux  of 
bile  from  the  duodenum  into  the  stomach,  and  often,  when  retching  has 
been  pronounced  during  the  introduction  of  the  tube,  and  when  more 
than  the  usual  time  has  been  consumed  in  inserting  it,  the  writer  has 
found  the  fluid  withdrawn  from  the  stomach  very  deeply  stained  with 
bile,  and  greater  in  quantity  than  it  would  have  been  had  the  tube 
passed  readily.^  The  introduction  of  the  tube  is  usually  simply  and 
rapidly  done,  provided  the  intelligent  co-operation  of  the  patient  is 
obtained.  He  should  sit  erect,  with  head  thrown  back  and  mouth  open. 
The  tube  is  held  in  the  right  hand  within  a  few  inches  of  the  gastric 
extremity,  as  one  would  hold  a  pen-holder;  its  first  few  inches  having 

^  For  this  reason,  when  retching  is  easily  induced  by  the  use  of  the  soft  black  tube, 
though  cocaine  has  been  resorted  to  in  the  manner  described,  it  is  better  to  employ  the 
somewhat  stitfer  red  tube  already  mentioned.  This  last  possesses  theoretically  the  dis- 
advantages that,  being  a  trifle  less  flexible,  it  may,  by  irritating  the  stomach-wall  more 
than  the  softer  tube,  yield  untrustworthy  results  in  cases  in  which  it  is  desired  to 
remove  a  specimen  of  the  gastric  secretion  in  the  fasting  condition,  and  that  in  cases 
of  ulcer  may  do  damage  to  the  latter.  These  objections  are  offset  by  the  greater 
advantage  that  it  can  be  introduced  with  more  celerity  and  with  less  systemic  dis- 
turbance. 
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been  moistened  with  water/  it  is  guided  over  the  root  of  the  tongue 
to  the  pharynx,  and  beyond  the  epiglottis  toward  the  oesophagus  by 
the  index  finger  of  the  left  hand.  Should  it  not  promptly  enter  the 
oesophagus  and  ])ass  the  cardia,  it  must  be  rapidly  pushed  forward 
with  the  right  hand,  the  patient  being  directed  to  swallow.  Having 
once  engaged  the  oesophagus,  it  can  be  pushed  onward  into  the 
stomach  with  facility.  The  patient  should  be  informed  that  he  can- 
not by  any  possibility  choke.  If  suffocation  seems  pending  or  should 
retching  begin,  he  should  be  told  to  inspire  deeply.  Thus  directed, 
the  tube  will  at  once  enter  the  stomach.  A  slight  gurgling  is  usually 
heard  on  the  tube  reaching  the  stomach,  due  to  tlie  passage  of  air 
into  it  from  that  viscus.  There  is  no  danger  of  the  tube  entering 
the  trachea  by  mistake  if  ordinary  care  is  exercised  in  introducing 
it.  The  operator,  however,  can  readily  assure  himself  that  this  lias  not 
occurred  by  compressing  the  tube  and  directing  the  patient  to  breathe, 
which  would  be  impossible  had  the  tube  entered  the  larnyx.  "While 
swallowing  the  tube  is  an  easy  matter  with  some  persons  after  a  trial  or 
two,  with  others,  especially  nervous  females,  it  is  occasionally  almost 
an  impossibility  by  reason  of  the  nausea,  vomiting,  and  general  distress 
attending  its  entrance  into  the  pharynx,  which  may  necessitate  the 
abandonment  of  the  procedure.  Should  brushing  the  throat  with  a 
strong  (10  to  20  per  cent.)  solution  of  cocaine  immediately  before  its 
introduction  not  prevent  the  occurrence  of  these  symptoms,  it  is  better 
not  to  persist  in  its  trial,  especially  if  gastric  ulcer  be  suspected,  as 
the  violent  retching  and  vomiting  might  induce  haemorrhage.  A  gar- 
gle of  potassium  bromide  used  several  times  daily  for  a  short  time  pre- 
ceding the  introduction  of  the  tube  will  assist  materially  in  allaying 
nausea  due  to  mere  faucial  irritability.  The  tube  should  not  be  useil  if 
hfematemesis  has  recently  occurred  or  if  a  thoracic  aneurism  is  suspected. 
The  presence  of  ulcer  itself  does  not  preclude  the  use  of  the  soft  tube. 

In  removing  the  tube  care  should  be  taken  to  compress  it  tightly 
before  it  has  been  withdrawn  from  the  oesophagus,  so  that  by  no  pos- 
sibility can  any  of  the  contents  pass  into  the  larynx. 

The  stomach-contents  are  removed  by  epigastric  pressure  (method 
of  Ewald  and  Boas)  or  by  aspiration  :  the  former  is  effected  by  causing 
the  patient  to  make  forcible  voluntary  contraction  of  the  abdominal 
muscles,  steady  jiressurc  being  apjilicd  to  the  epigastrium  ;  tiie  latter, 
bv  attaching;  to  the  extremitv  of  the  tube  below  the  level  of  the  stomach 
some  form  of  suction  apparatus,  such  as  a  small  syringe  or  a  more  elab- 
orate aspirator.     Th(>  writer  lias  not  found  the  expression   method  so 

'  Moistening  the  tube  is  not  actually  essential,  there  beinsr  sutlicient  mucus  in  the 
pharynx  to  lubricate  it;  if  desired,  however,  the  g-astric  extremity  may  be  lirst  dip^>ed 
in  water.  Oil,  glycerin,  or  milk  is  unnecessary,  and  should  not  be  used  when  the  tube 
is  introduced  for  iliagnostic  purposes. 
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luiiliinalv  succi'-sl'iil  :i.>  that  l)y  aspii'ation,  which  lie  now  uivarialjly 
pnictisos  ill  the  following;  manner:  He  attaches  to  the  extremity  of  the 
tiihe,  which  slmnM  he  of  sntlicient  len»^th  to  reach  lu'low  the  level  of 
the  ."^tomaeh,  a  wide-inoiitluHl  8-oiinee  bottle  with  a  rubber  .stopper 
containing;  two  pertbrations  in  which  glass  tubes  are  inserted,  one  reach- 
ing; quite  to  the  bottom,  the  other  extending  about  an  inch  below  the 
level  of  the  stopi)er  ;  tiie  outer  extremity  of  each  is  bent  at  a  right 
angle.'  The  stomach-tube  is  attached  to  the  outer  extremity  of  the 
longer  glass  tube,  and  a  h;ind-bulb  syringe,  minus  its  metal  or  hard- 
rubber  extremities,  to  the  other,  in  such  a  way  that  a  sulticicnt  exhaust 
of  the  bottle  can  be  readily  accomplished.  This  is  done  after  the 
tube  has  been  inserted  and  its  outer  extremity  brought  with  the  bottle 
below  the  level  of  the  stomach.  A  vacuum  being  created  and  main- 
tained in  the  bottle  in  this  position,  the  contents  of  the  stomach  pass 
through  the  tube  into  it.  Should  doul)t  exist  as  to  the  stomach  being 
full,  and  no  How  occur  after  the  tube  is  inserted  to  the  depth  at 
which  prior  physical  examination  has  shown  is  the  lower  level  of 
that  viscus,  it  should  be  passed  farther  into  the  stomach  and  then 
gradually  withdrawn,  the  glass  tube  being  carefully  watched  to  note 
the  onset  of  the  flow ;  if  none  occurs,  it  is  probable  that  the  fenestra 
are  obstructed.  A  bulbful  or  so  of  air  should  be  pumped  through 
the  tube,  either  by  reversing  the  syringe  on  the  bottle  ov  by  attaciiing 
it  directly  to  the  stomach-tube.  If,  following  this  aspiration,  nothing 
is  obtained,  a  small  measured  quantity  of  tepid  water  may  be  thrown 
into  the  stomach  and  at  once  aspirated  off.  Food-elements  if  present 
will  probably  return  with  it.  The  time  occupied  in  the  evacuation 
of  the  stomach  should  be  as  brief  as  possible,  both  for  the  sake 
of  tlu!  patient's  comtbrt  and  to  avoid  errors  likely  to  arise  through 
the  local  stimulating  effects  of  the  tube  on  the  gastric  mucous 
membrane. 

Various  methods  have  been  pro])osed  by  which  the  condition  of 
gastric  secretion  could  be  arrived  at  without  a  resort  to  the  tube.  The 
most  practicable  of  these  seems  that  of  Eiuhorn's.  Einhorn^  has 
devised  an  apparatus  which  he  styles  a  stomach-bucket,^  consisting  of  a 
small  oval  silver  vessel  (If  cm.  long,  f  etu.  wide),  on  the  top  of  which 
is  a  large  opening  with  an  arch  over  it.    To  the  latter  a  stout  and  long 

^  This  is  an  ordinary  inhaling-bottle,  such  as  is  sold  by  oxygen-dealers ;  a  similar 
appliance  can  be  easily  made,  using  a  bottle  of  any  desired  capacity.  This  possesses 
an  advantage  over  the  syringe  or  the  valveless  bulb  attached  to  some  stomach-tubes,  that 
aspiration  can  be  more  surely  effected  and  with  the  same  freedom  from  injury  to  the 
gastric  mucous  membrane.  The  bottle  stopped  by  an  ordinary  cork  serves  to  trans- 
port the  removed  contents  to  the  laboratory  should  the  operation  have  been  done  away 
from  it. 

2  Medical  Record,  N.  Y.,  May  19,  1890. 

'  This  is  manufactured  by  Messrs.  John  Reynders  &  Co.  of  Xew  York  City. 
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silk  thread  is  tied,  and  at  the  distance  of  40  cm.  from  the  bucket  a 
knot  is  made  in  the  tliread.  The  vessel  is  placed  on  the  root  of  the 
patient's  tongue,  and  he  is  told  to  swallow  once.  In  a  half  minute  or  so 
the  bucket  reaches  the  stomach,  of  which  we  are  certain  bv  the  knot  eom- 
iiio-  into  the  month.  After  remaining;  in  the  stomach  about  five  minutes 
it  is  withdrawn.  In  its  removal  resistance  felt  at  the  introitus  oesophagi 
is  overcome  by  having  the  patient  expire  deeply  or  swallow  once.  This 
method  is  very  ingenious,  and,  according  to  Dr.  Einhorn,  very  success- 
ful. He  suggests  that  by  it  can  be  determined  also  the  permeability  of 
the  oesophagus,  the  distance  of  the  cardia  from  the  teeth,  its  patulous- 
ness,  and,  partly,  the  condition  of  the  gastric  peristole,  by  noting  the 
force  with  which  the  thread  is  pulled  farther  in.  The  method  should 
be  of  more  utility  in  cases  of  suspected  ulcer,  when  the  occurrence  of 
hsematemesis  renders  the  use  of  the  tube  inadvisable.  ]SIucus  may  be 
prevented  from  filling  the  bucket  above  the  stomach  by  closing  its 
opening  before  its  ingestion  with  a  thin  gelatinous  capsule.  The 
vessel  may  require  to  be  reintroduced  several  times  if  a  negative 
response  occurs  to  tests  for  free  hydrochloric  acid.  Should  there  he 
no  response,  it  would  be  preferable  to  remove  the  contents  of  the 
stomach  through  the  tube  in  the  usual  way. 

The  functions  of  the  stomach  that  necessitate  investigation  in  order 
to  establish  a  proper  basis  for  the  application  of  rational  therapeutic 
measures  are  the  secretory,  motor,  anil  absorbent.  So  intimately  related 
are  these  that  a  disturbance  in  one  is  soon  succeeded  by  a  like  departure 
from  the  normal  in  the  others. 

The  secretory  function  involves  the  elaboration  by  certain  portions 
of  the  glandular  apparatus  of  the  mucous  membrane  of  pepsin-hydro- 
chloric acid  and  a  milk-curdling  ferment.' 

The  principal  office  of  the  former  is  the  solution  and  more  or  less 
complete  digestion  of  albuminoids.  The  latter  is  accomplished  by  a 
process  of  hvdration  ]>orhaps  similar  in  type  to  the  transformation  of 
starch  by  diastase.  The  chief  end-product  of  the  digestion  of  albu- 
minoids is  peptone,  yet,  as  the  researches  of  Kiihne,  Chittenden,^  and 
others  have  shown,  but  a  minimum  amount  of  true  peptone  seems  to 
result  even  through  the  long-eontinnod  action  of  pepsin-hydrochloric 
acid  digestion.  Between  tiie  albuminoids  and  the  final  product  of  their 
digestion,  true  soluble  ])eptone,  there  are   a    number  of   intermediate 

'  Though  IR'l  will  coaculate  milk  by  uniting  with  the  alkali  of  the  casein,  which 
keeps  the  latter  in  solution,  and  will  thus  cause  its  jn-eciitilation,  the  niilk-i-lotting 
ferment  of  the  gastric  juice  is  (juite  distinct  from  either  j^iepsin  or  HCl.  The  researches 
of  Johnson,  Boas,  and  Klem]ierer  indicate  that  it  is  first  elalwrated  as  a  zymogen, 
which  is  transformed  into  the  milk-cMirdling  ferment  by  the  action  of  IICl  and  also 
by  the  organic  acid.     {  Vide  v.  Jaksch,  Clinical  Diag.,  p.  95,  London.  1890.) 

*  "  On  the  Kelative  Formation  of  Pixiteoses  and  Peptones  in  Gastric  l>igestion,'' 
Jownal  of  rhi/siolof/y,  vol.  xii.  No.  1,  1891,  p.  12. 
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substaiitM's,  some  »»f  which  until  nci'iitly  were  regarded  as  identical 
with  peptone. 

The  first  issiir  ol"  the  jxastric  ditrcstiun  of  alhnininoids  is  pr(»l)al)lv 
syntonin  or  aeid  all)uinin,  a  coniixtund  of  hythxK-hloric  aeid  and  albu- 
min. Tills  is  subsequently  eoiivertt'd  into  the  all)uiuoses  (or  proteoses),' 
and  some  of  these  finally  into  the  ultimate  produet  of  peptie  diirestion- 
peptones.  For  the  proper  solution  and  transformation  of  proteids  into 
proteoses  and  peptones,  t<»  fit  the  latter  for  absorption,  and  that  portion 
of  the  former  whieh  possesses  a  low  diffusibility  for  tryptie  eonversion 
into  the  more  solubU-  peptones,  a  definite  secretion  of  pepsin  and  acid 
is  necessary. 

Pei>sin,^  whieh  is  formed  in  the  chief  cells  of  the  tubules,  princi- 
pally those  of  the  cardia,  is  not  found  in  these  except  as  a  pro-enzime, 
pepsinog:en  or  propepsin.  It  exists  as  the  latter  in  the  granules  of  the 
cell,  and  undero-oes  conversion  into  pepsin  through  the  action  of  hydro- 
chloric acid  (or  sodium  chloride). 

Pepsin  is  a  hydrolytic  ferment  which  can  display  activity  only  in 
the  presence  of  an  acid.^ 

The  rapi<lity  of  digestion  is  directly  proportionate  to  the  amount  of 
pepsin  (within  limits)  in  the  digestive  mixture.  Pepsin  possesses,  like 
the  other  digestive  ferments,  extraordinary  continuous  activity.  Very 
little  is  consumed  in  the  digestive  process.  AVith  the  acid  maintained 
in  uniform  amount,  fresh  albuminoids  are  attacked  and  dissolved  when 
those  previously  acted  upon  are  disposed  of. 

The  most  vigorous  proteolytic  action  takes  place  with  hydrochlo- 
ric acid  in  the  proportion  of  from  0.1  to  0.2  per  cent.  Unlike  the 
case  with  pepsin,  the   acidity,  though   varying^   considerably   diu'iug 

'  Tfie  latter,  which  formerly  were  regarded  as  a  single  body,  propeptone,  have  been 
shown  by  Kiihne  and  Chittenden  to  consist  of  at  least  three  substances,  proto-,  hetero-, 
and  deutero-albumose,  each  of  which,  in  the  order  named,  progressively  approaches 
peptone,  and  may  be  distinguished  from  the  other  by  appropriate  tests.  (Kiihne  and 
Chittenden,  Zeitschrift  fur  Biologie,  Bd.  xix.  159,  1883 ;  xx.  ii.  1884 ;  and  xxii.  409, 
1886  ;  Kiihne,  Verhandl.  des  Xadirhistor.  Medic.  Vereines  zu  Heidelberg,  No.  1,  iii.  p. 
286;  and  Chittenden,  Journal  of  Physiology,  vol.  xii.  No.  1,  1889,  p.   12.) 

'  Acetic  and  lactic  acids  also  possess  the  power  of  converting  propepsin  into  pepsin 
and  lab-zymogen  into  lab-ferment ;  so  that  if  HCl  be  wholly  absent  these  ferments  may 
be  found.  (.See  .Johannessen,  "  Studien  iiber  die  Ferments  des  Magens,"  Zeitschrift  f. 
klin.  Med.,  Bd.  xvii.  1890.) 

*  Though  HCl  is  the  acid  of  the  gastric  juice  and  is  essential  for  vigorous  digestion, 
proteolytic  action  will  go  on  without  HCl  in  presence  of  other  acids.  Chittenden 
{Med.  Xews,  Feb.  16,  1889,  "Observations  on  Digestive  Ferments")  found  proteolysis 
active  in  presence  of  a  0.6  to  2  per  cent,  oxalic  acid,  0.2  per  cent,  nitric  acid,  and  0.3 
per  cent,  sulphuric  acid.  "With  the  above  percentage  of  nitric  acid  four-fifths  as  much 
proteids  were  dissolved  as  in  presence  of  0.1  per  cent.  HCl.  Lactic  acid  possesses  only 
one-sixth  to  one-third  the  power  of  HCl,  while  acetic  and  butyric  acids  he  found  have 
no  digestive  action. 

*  Chittenden  fomid  by  quantitative  trial  that  by  using  a  pepsin  of  moderate  strength 
and  blood-fibrin  as  the  proteid,  the  most  vigorous  digestive  activity  took  place  in  the 
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digestion,  displays  a  tendcncv  to  nuiiiitain  a  certain  fixed  average. 
Should  this  he  increased  or  diminished  bv  the  addition  of  acid  or 
alkali,  the  mean  is  restored  automatically,  either  Ijy  cessation  in  or  an 
increase  of  secretion;'  but,  though  free  hydrochloric  acid  is  usually 
present  in  the  gastric  juice  to  the  extent  of  0.15  to  0.2  per  cent. — and 
vigorous  proteolytic  action  is  impossible  without  it — only  at  a  certain 
stage  of  digestion  is  it  found  to  approach  this  amount,  while  during  a 
portion  of  the  digestive  period  it  seems  to  exist  only  in  combination 
with  other  substances,  and  the  time  of  its  appearance  as  free  acid  after 
food  depends  on  the  amount  and  character  of  the  aliment  ingested.^ 

Thus,  after  a  light  meal  consisting  of  a  few  pieces  of  bread  or  a 
roll  and  water  or  weak  tea/  the  reaction  for  free  hydrochloric  acid  is 
usually  obtained  in  from  half  an  hour  to  forty-five  minutes,  while  that 
for  lactic  acid  and  acid  phosphate  appears  within  ten  to  fifteen  minutes. 
Lactic  acid  continues  to  be  present  for  nearly  an  hour,  until  free 
hydrochloric  acid  appears  in  appreciable  quantities,  after  which  hydro- 
chloric acid  is  the  only  free  acid  present.  After  a  more  generous 
and  varied  meal*  free  hydrochloric  acid  is  not  recognizable  until 
within  four  or  five  hours,  and  the  lactic-acid  period  of  digestion  per- 
sists   from    the  onset  of  the    di";estive    act  for    two  hours  or  longer. 

The  digestive  period  may  therefore  be  divided  into  two  stages,  the 
duration  of  each  of  which  is  variable,  depending  upon  the  amount 
and   character  of  the   food   taken.      During  the   first,  which   usually 

presence  of  0.1  per  cent,  free  HCl.  ("Observations  on  the  Digestive  Ferments,"  The 
Medical  News,  Feb.  16,  1889.)  Roberts  (Diet  and  Di(/estion)  noticed  no  difference  in 
result  between  any  proportion  of  acid  varying  from  0.1  to  0.3  per  cent.  HCl.  But,  as 
stated  by  Chittenden  {ibid.),  the  strength  of  acid  best  fitted  for  digestion  depends  some- 
what upon  the  amount  of  ferment  present  and  the  character  of  the  proteids  to  be 
digested. 

*  Kichet,  Du  Sue  gastrifftey  Paris,  1878. 

*  Secretion  of  HCl  occurs  immediately  on  the  entrance  of  the  ingesta  into  the  stom- 
ach, but  the  non-appearance  of  it  as  free  acid  for  a  more  or  less  considerable  time  after 
eating  depends  upon  the  fact  that  HCl,  like  other  mineral  acids,  has  the  power  to 
decompose  salts  of  the  organic  acids,  which,  present  as  lactates,  neutral  or  basic  phos- 
phates, unite  with  HCl,  forming  a  chloride  of  their  base,  liberating  the  organic  acid. 
This  sodium  lactate  or  neutral  potassium  phospliate  in  the  presence  of  HCl  would 
result  in  the  formation,  in  the  tii*st  instance,  of  .sodium  chloride  and  lactic  acid,  and 
in  the  second  of  potassium  chloride  and  acid  sodium  phosphate.  In  addition  to  tliis, 
the  free  HCl  unites. with  other  organic  bases  and  nitrogenous  compounds  having  basic 
properties,  and  especially  with  the  albuminoids,  so  that  it  is  not  until  mati-rial  for 
furtlicr  chemical  combination  with  HCl  is  exhausted  and  siituration  of  albuminoids  is 
complete  that  response  occui-s  to  tests  for  free  HCl,  and  the  avenige  percentage  neces- 
sary for  healthy  digestion  is  maintained.  (Ewald,  Kliiii/c  der  Vvrdaiiiiiigskrank-hcitenj 
vol.  ii.,  1888;  Leo,  Diaf/iio^tik  der  Kraiikhritcn  der  Verdauiniiisorgane,  1890.) 

"  This  is  substantially  Ewald's  test-breakfast,  which  consists  of  35  to  70  gniunnes 
of  wliite  bread  and  300  ccm.  of  water,  or  a  t'up  of  weak  tea  witliout  milk  or  sugar. 
(Ewald,  loc.  cif.) 

*  Such  as  Leube's  or  Kiegel's,  consisting  of  400  ccm.  of  beef-soup,  200  grammes  of 
beefsteak,  50  grammes  of  white  bread,  and  200  ccm.  of  water. 
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oiviipk's  fmin  lirttrii  iniimtcs  to  hall"  an  lidiir  or  more,  the  acidity  of 
the  gastric  contents  is  ttvhle,  ami  is  due  to  laetic  acid  ;  free  hydro- 
cldorie  neid  is  iKtt  present.  It  is  durinij:  this  stage  that  the  furtlier 
saceharirieation  of  starch,  which,  iiiitiatetl  in  tlic  mouth,  occurs,  and 
continues  so  lonu;  as  the  acidity  remains  low  and  is  not  due  to  free 
hvdrochlorie  acid.  So  soon,  however,  as  the  hitter  equals  a  i'cw 
thousandths  of  1  per  cent.,  destruction  of  the  ptyalin  occurs,  and 
starch  digestion,  which  had  hcirun  to  be  inhibited  as  complete  satu- 
ration of  the  proteids  by  hydrochloric  acid  took  jdace,  ceases.^  The 
second  stage  is  characteri/X'tl  by  the  complete  saturation  of  the  albu- 
minoids by  hydrochh)ric  acid  and  their  gradual  transformation  into 
peptones,  and  the  presence  of  free  hydrochloric  acid  in  the  stomach, 
which  continues  to  increase  nntil  the  normal  limit  is  reached,  while 
lactic  acid  diminishes  or  entirely  disappears. 

Besides  the  necessity  for  a  proper  secretion  of  hydrochloric  acid  as 
a  synergist  to  pe|)sin,  it  has  another  important  function  which  may  be 
mentioned,  and  which,  indeed,  is  regarded  by  some^  as  the  chief — that 
of  maintaining  the  ingesta  in  a  condition  of  asepticity.  Lactic,  acetic, 
and  butyric  acids  are  unlikely  to  develop,  except,  of  course,  when 
already  present  in  the  ingesta  as  salts,  when  free  hydrochloric  acid  exists 
in  the  stomach-contents.  A  portion  of  the  lactic  acid  present  in  the 
early  period  of  digestion  probably  arises  from  fermentation  of  carbo- 
hydrates through  the  action  of  the  bacilli  aceti  lactici,  which  action 
ceases  later  in  the  presence  of  a  small  amount  of  free  hydrochloric  acid. 
Moreover,  pathognomonic  micro-organisms,  such  as  the  bacilli  of 
enteric  fever  and  of  cholera,  which  may  be  accidentally  ingested  with 
the  food,  are  destroyed  by  this  acid.^ 

Normally,  during  fasting  secretion  of  gastric  juice  probably  does 
not  occur,  unless  it  be  excited  reflexly  through  the  senses  by  food 
during  hunger.^  Examination  of  the  secretory  functions  in  the  fiisting 
condition  has,  however,  given  rise  to  some  divergent  results.  Most 
observers — among  which  may  be  mentioned  Riegel,*  Ewald,®  Jaworski,'' 

»  Chittenden,  3fed.  Xeivs,  Feb.  16,  1889. 

*  G.  Bunge,  Lehrbuch  dcr  Physiolog.  u.  Patholog.  Chem.,  quoted  by  L.  Wolff,  Med. 
News,  Sept.  21,  1889. 

'  Leo,  loc.  cit. 

*  Even  then  it  may  be  induced  in  another  way  than  by  direct  excitation— through 
swallowed  saliva;  for,  though  there  is  no  afferent  nerve  the  stimulation  of  which 
causes  a  secretion  of  gastric  juice,  there  seems  no  doubt  that  secretion  may  be  brought 
about  through  some  indirect  nervous  channel.  Thus,  Richet  (loc.  cit.)  noted  in  a  case 
of  complete  occlusion  of  the  oesophagus,  in  which  a  gastric  fistula  had  been  made  for 
the  purpose  of  nourishment,  that  sugar  or  lemon-jnice  placed  in  the  mouth  caused  gaS' 
trie  secretion,  as  did  also  the  mere  smell  or  sight  of  food. 

*  Zeitschr.  f.  klin.  Med.,  Bd.  xi.  p.  11. 
^  Loc  cit. 

»  Wiener  med.  Woch.,  1886,  No.  49. 
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Leube/  Kinnieut,^  and  others — as  a  result  of  numerous  examinations 
oonclude  that  this  function  is  latent  during  fasting,  while  Rosin,^ 
Schreiber/  and  others  believe  that  even  in  fasting  conditions  a  con- 
tinuous secretion  takes  place.  Thus  from  44  ])atients  examined  while 
fasting  Rosin''  failed  to  obtain  fluids  in  but  2;  in  11  the  fluid  contained 
no  free  hydrochloric  acid,  while  in  tiie  remaining  31  free  hydrochloric 
acid  and  pepsin  were  found  ;  and  Schreiber,  who  has  obtained  through  the 
expression  method  upward  of  60  ccm.  of  good  digestive  secretion  during 
fasting,  believes  that  it  is  possible  with  this  method  always  to  withdraw 
some  gastric  fluid.  Others,  such  as  Pick,^  have  reported  similar  results, 
but  think  it  hkcly  that  irritation  of  the  gastric  mucous  membrane  by 
the  tube  induces  the  secretion  removed,  as  do  also  Ewald  and  Boas.  As 
the  mere  presence  of  food  in  the  mouth  will  produce  a  flow  of  gas- 
tric juice,  which  may  be  caused  by  the  saliva  swallowed  as  well  as 
reflexly,  it  is  not  unlikely  that  the  gastric  secretions  obtained  during 
fasting,  and  indeed  a  portion  of  that  which  is  withdrawn  when  the 
tube  is  introduced  some  time  after  a  test-meal,  is  caused  by  the  irri- 
tation of  the  tube  in  the  mouth  and  jiharynx,  inducing  a  free  out- 
pouring of  saliva,^  some  of  which,  ingested,  directly  stimulates  an 
outflow  of  gastric  juice,  and  perhaps  reflexly  through  the  tube  in  the 
mouth  acting  as  did  sugar  and  lemon-juice  in  Richet's  case.  Cer- 
tainly, there  can  be  no  doubt  that  mere  local  mechanical  stimulation 
of  the  gastric  mucous  membrane  by  a  foreign  body  will  induce  gastric 
secretion.^ 

Beaumont's  observations  on  Alexis  St.  Martin  demonsti-ated  this,  and 
similar  experiments  have  been  repeated  on  animals  with  like  efl^ect.  As 
the  result  of  a  large  number  of  experiments  on  St.  Martin  with  a  view  to 
determine  the  secretory  condition  of  the  stomach  during  fasting,  Beau- 
mont^ almost  invariably  found  that  the  stomach  contained  no  gastric  juice 
when  aliment  was  not  present,  but  that  any  digestible  or  irritating  sub- 
stance when  applied  to  the  internal  coat  excited  the  action  of  the  gastric 
vessels,  producing  an  outflow  of  fluid.     On  the  introduction  of  a  gum- 

1  Dentsches  Arch.  f.  klin.  Med.,  Bd.  33,  p.  3. 

*  Med.  Record,  N.  Y.,  May  24,  1890. 

'  Deutsche  med.  Wochen.,  1888,  No.  47,  p.  996. 

*  Archil' fiir  E.rperiin€nt.  Pcdhol.  und  Pharmacologie,  Bd.  xxiv.  p.  365. 

*  Loc.  cit. 

*  Prager  med.  Woch.,  1889,  No.  18 ;  and  also  Kosin,  Deutsch.  med.  Woch.,  1888,  No. 
47;  and  Hoffmann,  Berl.  klin.  Woch.,  1889,  No.  12. 

'  Tlie  introduction  of  tlie  tube  until  the  patient  lieoomes  haliituatod  to  its  use  nearly 
always  leads  to  free  salivary  secretion,  much  of  which  is  involuntarily  swallowed. 

®  It  has  been  found  by  Blondlot  and  Bernard  that  when  the  trastric  mucous  mem- 
brane is  gently  tickled  it  becomes  very  rosy  and  secretes  srastric  juice  freely.  (  Brunton 
On  Disorders  of  Digestion,  p.  172.) 

^  E.rpcriments  and  Observations  on  the  Gastric  Juice,  1833,  pp.  105.  121,  12S,  135, 
137,  217. 
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elastic  tulx'  the  si/c  nt"  a  t;(>(»sc'-(jiiill  tliroiiirh  the  li.stiihi  into  the  ckau 
fasting  stomach,  and  phu-ing;  St.  Martin  in  snch  a  position  that  the  f;tLs- 
tric  orifice  was  dtpendent,  a  How  of"  jnice  was  soon  induced.  It  at  first 
appeared  tardily  in  dntps,  then  in  an  interrupted,  and  sometimes  in  a 
short,  continuous  stream.  Mnvinii;  the  tube  about  increase<l  the  dis- 
eharrre.  The  amount  ordinarilv  ol»taine(l  in  this  manner  durinsr  the 
fasting  condition  varied  from  ^  to  '2  Huidounees,  and  ten  to  fifteen  min- 
utes were  necessary  to  collect  even  this  small  quantity.  On  some  occa- 
sions a  small  (|nantitv  of  mucus  only  could  be  obtained.  The  juice 
di<;esteil  albuminous  foods  Avhen  brouy;ht  into  contact  with  them  out- 
side  of  the  body. 

Mode  of  Examination  of  the  Gastric  Secretions. 

If  it  is  desired  to  ascertain  whether  the  secretory  function  is  active 
during  fasting,  the  stomach  should  bo  washed  out  on  the  preceding 
night  and  the  tube  introduced  in  the  morning.  If  the  amount  with- 
drawn be  upward  of  50  cc.,'  and  show  the  presence  of  pepsin  and 
hydrochloric  acid,  a  condition  of  hypersecretion  probably  exists  which, 
as  a  rule,  is  accompanied  by  a  decided  increase  in  the  percentage  of  free 
hydrochloric  acid  normally  secreted.  This  condition  has  been  termed 
by  Jaworski  c/asfrorrltcea  aeidl  simplex,  and  exists  alone  or  in  combina- 
tion with  some  of  the  neuroses,  such  as  melancholia  or  hysteria,  and  is 
now  regarded  as  a  probable  cause  of  gastric  ulcer.  It  also  more  rarely 
occurs  with  chronic  gastric  catarrh.  When  the  stomach  has  not  been 
washed  out  on  the  preceding  night,  and  food-masses  are  removed  dur- 
ing the  fasting  condition,  atony  of  the  stomach,  present  in  acute  and 
chronic  catarrh  and  in  gastric  dilatation,  is  indicated.  Sarcinse,  saccha- 
romyces,  and  other  evidences  of  decomposition  are  then  present.^ 

To  ascertain  the  secretory  condition  of  the  stomach,  the  gastric  con- 
tents are  best  examined  after  a  trial-meal.  The  food  should  be  ingested, 
therefore,  on  an  empty  stomach,  preferably  in  the  morning,  and  should 
always  be  of  the  same  quantity  and  character.^  A  number  of  examinations 
are  usually  necessary,  repeated  under  similar  conditions,  before  an  opinion 
can  with  certainty  be  formed  as  to  the  secretory  function  of  the  stomach. 
Several  varieties  of  test-meals  are  recommended  :  those  apt  to  furnish 
the  most  satisfactory  results  are  Ewald's  breakfast  and  Leube's  and 
Riegel's  dinner."*     The  former,  which  is  a  convenient  modification  of 

'  Kinnicut  {loc.  cit.)  states  that  as  the  question  of  the  condition  of  the  fasting  stom- 
ach is  still  sub  judice,  in  order  to  avoid  any  possible  error  he  places  a  limit  of  50  cc.  of 
gastric  juice  as  a  basis  of  diagnosis  of  hypersecretion.  Jaworski  ( Wiener  med.  Wochen- 
schr.,  Nos.  49-52, 1886)  regards  all  cases  as  those  of  hypersecretion  in  which  more  than 
10  cc.  can  be  removed  from  the  fasting  stomach.  "  Leo,  loc.  cit.,  p.  84. 

*  For  the  reason  already  stated,  that  the  time  of  appearance  of  HCl  depends  upon 
the  nature  of  the  food  taken. 

*  The  composition  of  these  meals  is  given  on  a  preceding  page. 
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Ric'gel's  and  Leube's  test-dinner,  is  usually  to  l:»e  preferred,  since  its 
ingestion  and  subsequent  removal  are  easy.  While  Leube's  and  Riegel's 
trial-dinner  induces  a  freer  secretion  of  gastric  juice,  it  is  less  readily 
eaten,  and  has  the  additional  disadvantage  that  in  its  removal  parti- 
cles of  undigested  food  sometimes  clog  the  fenestra  of  the  tube.  The 
stomach-contents  are  evacuated  one  hour  after  the  test-breakfast 
and  between  the  fourth  and  fifth  hours  after  the  trial-dinner,  these 
intervals  corresponding  to  the  height  of  digestion  after  the  meal,  at 
\\hi(h  time  secretion  of  free  hydrochloric  acid  and  pepsin  should  be 
normally  at  their  maximum  and  by-products  of  decomposition  least 
appreciable.  On  removal  of  the  gastric  contents  its  general  appearance 
is  noted ;  blood,  bile,  masses  of  mucus,  and  undigested  food  are  looked 
for.  It  is  then  filtered  into  a  dry  beaker,  and  the  filtrate  examined 
qualitatively,  and,  if  necessary,  quantitatively,  for  free  hydrochloric  acid 
especially,  and  perhaps  also  for  pepsin,  rennet-ferment,  albuminoids, 
carbohydrates,  and  the  products  of  digestion — peptones  and  albumoses; 
also  for  phosphates,  lactic  acid,  and  the  occasional  fatty  acids,  such  as 
acetic,  butyric,  valerianic,  which  latter  are  found  in  pathological  con- 
ditions only. 

A  qualitative  examination  for  free  hydrochloric  acid,  and,  a  fortiori, 
for  the  organic  acids,  is  indeed  often  all  that  is  necessary;  a  rough 
quantitative  estimate,  sufficient  for  {)ra('tical  diagnostic  purposes,  may 
be  made  by  noting  the  mode  of  response  to  qualitative  tests.  Thus, 
when  Giinzberg's  reagent  gives  a  decided  rosy-red  reaction  with  but 
little  concentration  of  the  gastric  filtrate,  it  may  be  concluded  that  free 
hydrochloric  acid  is  normal  in  amount  or  in  excess ;  while,  on  the  con- 
trary, should  but  a  faint  or  fleeting  red  be  shown  by  considerable  con- 
centration of  the  filtrate,  or  should  no  response  at  all  occur  with  Giinz- 
berg's  test,  vet  the  calcium-carbonate  test  show  free  hvdrochloric  acid, 
subacidity  is  indicated.  Cancer  and  gastric  atrophy  may  be  excluded 
in  the  first  instance  (having  in  mind  those  exceptional  cases  of  cancer 
in  which  hydrochloric  acid  is  in  excess)  and  ulcer  in  the  latter  ;  cases 
of  gastric  catarrh,  if  characterized  by  hyperacidity,  may  be  dificren- 
tiated,  and  the  indications  for  the  em])loyment  of  hydrochloric  acid 
made  clear.  Whatever  form  of  examination  lie  midertaken,  it  is  better 
to  precede  it  by  a  quantitative  estimate  of  the  total  ai'idity  of  the  gastric 
contents,  since  by  it  inference  as  to  several  im]ioi'tant  ])(Mnts  may  be 
drawn  with  some  degree  of  accuracy.  Thus,  should  the  total  aciility 
be  more  than  70  and  the  ferric-chloride  color-test  for  hu'tic  acid 
and  the  other  tests  for  fatty  acids  indicate  but  a  miuinuun  of  the 
former  and  little  or  none  of  the  latter,  the  excess  of  acidity  is 
evidently  due  to  hydrochloric  acid  if  excess  of  acid  ])hosjiliates  can 
be  excluded. 

The  followiuir  method  will   be  I'ound  convenient   in   the  chemical 
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exainiiiation  ot'tlu'  ;ra.stric  contents.  It  is  that  wliii-h  tlio  writer  irener- 
ally   |>ursne>  : 

1.   AtU'r  Hltrati(»n  the  reaction  of  the  filtrate  is  detcrmineil. 

'J.  A  kniiwu  portion,  say  10  cc,  is  used  for  the  estimation  of  total 
acidity. 

'?>.  A  small  (jiiantity  of  the  filtrate  is  tested  for  free  acid  and  at-id 
salts. 

4.  One  or  more  of  the  qualitative  tests  for  free  hydrochloric  acid 
are  a|)|)litHl,  j)referal)ly  (Tiin/herg's,  Boas's  resorcin,  oy  the  calcium- 
carbonate  tests,   following   which, 

5.  Tests  for  lactic  and  the  occasional  fatty  acids  are  made  ;  and, 
subsc<|uently,  if  necessary,  a  (luantitative  estimate  of  free  hydrochloric 
acid  and  the  organic  acids  is  determined  by  Leo's  method. 

If  necessary  also  the  filtrate  may  be  examined  for  pepsin  and  rennet, 
ferments,  for  albumoses  and  peptones,  and  finally  for  carbohydrates. 

The  reaction  may  be  determined  by  litmus-paper  or  congo-paper  or 
by  an  alcoholic  solution  of  phenolphthalein.^ 

The  absolute  acidity,  which  is  expressed  by  a  number  representing 
the  number  of  cubic  centimetres  of  test-solution  required  exactly  to 
neutralize  100  ccm.  of  gastric  filtrate,  is  determined  by  titrati(^n  with 
a  decinormal  solution  t)f  sodium  hydrate.^  Ten  ccm.  of  stomach-filtrate 
are  placed  in  a  clean  dry  porcelain  or  glass  dish,  and  a  few  drops  of 
phenolphthalein  solution  added  as  the  most  delicate  indicator  of  be- 
ginning alkalinity.  Air  is  first  thoroughly  carried  through  the  filtrate 
to  remove  any  dissolved  carbonic  dioxide  frequently  contained  in  the 
stomach-contents,  and  the  sodium  solution  slo\vly  dropped,  with  con- 
stant stirring,  from  a  burette  graduated  to  tenths  of  centimetres,  until 
the  liquid  assumes  a  persistent  very  faint  red  hue.  The  quantity  of 
the  decinormal  sodium  solution  used  in  cubic  centimetres  and  fractions 
thereof  is  now  noted;  and  from  this  the  total  acidity  estimated  by 
multiplying  the  number  of  cubic  centimetres  of  sodium  solution  con- 
sumed by  the  number  of  times  the  cubic  centimetres  of  filtrate  actually 
used  for  neutralization  are  ccmtained  in  one  hundred.  Thus,  if  5 
cubic  centimetres  of  filtrate  are  taken,  the  number  of  cubic  centi- 
metres of  sodium  solution  is  multiplied  by  20 ;  if  10,  by  10 ;  if  20, 
by  5.  One  hour  after  Ewald's  test-breakfast  the  total  acidity  should 
be  between  20  and  60.^  These  figures  indicate  an  acidity  which  if 
due  to  hydrochloric  acid  alone  would  represent  0.07  and  0.21  of  that 

^  This  last  remains  colorless  in  a  neutral  or  acid  medium,  but  develops  a  bright 
carmine  hue  in  alkaline  solutions. 

^  Four  grammes  of  XaHO  dissolved  in  one  litre  of  distilled  water  is  used  for 
neutralization ;  each  ccm.  of  this  solution  will  exactly  neutralize  .00364  grammes  of 
absolute  hydrochloric  acid.  The  number  of  ccm.  so  used  multiplied  by  .00364  equals 
the  percentage  of  HCl  contained  in  100  ccm.  of  the  gastric  iiltrate. 

'  Leo,  he.  cit.,  p.  117.     Ewald  gives  as  the  normal  40  to  65  (foe.  cit.,  p.  23). 
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acid.  Values  constantly  below  20  (2  ccni.  XaHO  soluti<jn)  would 
show  subacidity,  or  constantly  at  or  above  70  (7  ccm.  XallO  solu- 
tion), hyperacidity.^ 

The  special  significance  of"  hyperacidity  depends  u])on  whether  it 
arises  from  the  presence  of  organic  acids  and  acid  salts  or  through 
hypersecretion  of  hydrochloric  acid.  Hyperacidity  due  to  organic 
acids  is  of  relatively  frequent  occurrence.  It  arises  from  abnormal 
decomposition  of  ingesta  in  the  stomach,  and  is  common  in  gastrec- 
tasia,  acute  and  chronic  gastric  catarrh. 

Bxamination  for  Free  Acids  and  Acid  Salts. — Since  an  acid 
reaction  of"  the  gastric  contents  may  be  due  either  to  free  acids  or  acid 
phosphates,  or  to  both,  Leo's  ^  calcium-carbonate  test,  which  permits  the 
ready  distinguishing  of  one  from  the  other,  is  of  great  value.  It  is 
based  on  the  fact  that  calcium  carbonate  in  cold  solution  will  neutralize 
free  acids,  so  that  an  acid  reaction  is  no  longer  obtainable,  while  it  is 
without  influence  on  acid  phosphates,  which  still  respond  to  tests  for 
acids,  reddening  litmus  as  before.  A  small  quantity  of  the  stomach- 
filtrate  is  thoroughly  mixed  in  a  watch-glass  with  a  little  dry,  chemi- 
cally j^ure  CaCo^.  The  reaction  is  then  taken  with  blue  litmus-paper 
and  compared  with  that  of  the  original.  Should  the  solution  Udw  not 
redden  blue  litmus,  acid  salts  are  absent.  If  the  paper  is  reddened 
less  intensely  than  at  first,  both  acid  salts  and  free  acids  are  present. 
If  the  acid  reaction  is  not  markedly  altered,  free  acids  are  much 
diminished  or  absent. 

Leo  states  that  by  this  method  as  small  a  percentage  as  0.002  of 
free  hydrochloric  acid  and  0.01  of  lactic  acid  can  be  shown  with  cer- 
tainty, but  if  a  decided  amount  of  acid  phosphates  is  present  the  exact- 
ness of  the  test  may  be  somewhat  lessened ;  but  even  then  0.008  per 
cent  of  hydrochloric  acid  can  be  detected.  After  the  organic  acids  are 
removed  it  proves  the  most  delicate  and  certain  test  for  free  hydrochloric 
acid,  as  will  be  ex})lalned  on  another  page. 

Reagents  that  Respond  only  to  Free  Hydrochloric  Acid. — 
There  are  two  tests  (Giinzberg's  phloroglucin-vanillin  and  Boas's 
resorcin)  that  respond  only  to  free  hydrochloric  acid  concerning 
the  positive  results  of  which  there  can  be  no  ambiguity.  They  are, 
for  this  reason,  decidedly  preferable  to  the  congo-red,  methyl-violet, 
benzo-purpurine,  tro]>aolin,  and  other  color  reagents  which  react  more 
or  less  to  organic  acids,  and  which  cannot  be  regarded  as  positive  tests 
for  the  presence  of  hydrochloric  acid  unless  restrictions  of  various 
sorts  are  practised. 

Giinzberg's  test  consists  of  2  gm.  ])hloroglucin,  1  gm.  vanillin, 
and    30    gm.    of  absolute    alcohol,    and    is    ajiplied    as    follows :    Au 

'  Leo,  loc.  cii.,  p.  117. 

«  Loc.  cit.,  p.  91 ;  and  CaUrabl.  /.  d.  mcd.  Wi.<saich.,  No.  26,  1889. 
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e<jnal  aiiiDuiit — <>ik'  or  more  drop.- — of  the  .^toiiiat'li-tiltrate  and  of  the 
forrtjoinj;  solution  ari?  placed  tojL;;t'ther  in  a  wliitc  port-elain  dish  anil 
j^ontly  la-att'd  ovir  a  small   Hanie,  in  suc-h  a  way  as  to  hold  a  thin 
layer  at  the  hottoni  of  the   dish,  avoiding   scorching.      After   slight 
evaporation   a   delicate  rost^rcil  tinge  appears  at  the   margin   of  the 
li(|iiid,  which  Ixvornes  an  intense  cherry-red,  depositing  crystals  of  a 
similar  color  in  the  j)resence  of  a  decided  amount  of  free  hydrochloric 
acid.     If  but  a  small  (|iiantity  of  free  hydrochloric  acid   is   present, 
some  condensation  of  the  gastric  filtrate  may  be  necessarv.     To  avoid 
the  employment  of  too  great  heat,  which  might  result  in  the  develop- 
ment of  a  bniwn  color  through  combustion  of  organic  substances,  and 
thus  intcrtere  with  the  delicacy  of  the  response,  evaporation  on  a  water- 
bath  is  preferable.     If  but  a  trace  of  free  hydrochloric  acid  is  present, 
to  which  the  test  responds,  the  distinct  red  color  which  appears  at  the 
edge  as  evaporation  progresses  may  be  of  only  momentary  duration. 
An  approximate  determination  of  the  amount  of  free  hydrochloric  acid 
may  be  made  by  the  test  in  the  manner  described,  or  preferal)ly  after 
the  method  of  Giinzberg,  who  ascertained  that  a  drop  of  the  normal 
stomach-contents  could  be  diluted  upward  of  ten  times,  and  the  reac- 
tion still  be  faintly  obtained.^     Inability  to  obtain  a  response  with  less 
dilution  or  with  none,  or  even  with  concentration  of  the  undiluted  con- 
tents, would  of  course  indicate  sub-  or  anacidity,  while  the  reaction 
occurring  with  over   twelve   dilutions  would   point  to  hyperacidity.^ 
Boas's^  solution  consists  of  resublimed  resorcin  gm.  5,  sugar  gm.  3, 
dilute  alcohol  gm.  100.     Its  method  of  application  is  similar  to  that 
of  Giinzberg's  test :  a  few  drops  are  heated  in  a  porcelain  dish  with  an 
equal  quantity  of  the  stomach-filtrate ;  from  a  rose  to  a  vermilion  hue 
shows  the  unquestionable  presence  of  free  hydrochloric  acid.     Both  of 
these  tests  respond  with  nearly  the  same  degree  of  delicacy  to  free 
hydrochloric  acid;  any  slight  difference  exists  in  favor  of  the  phloro- 
glucin-vanillin  solution.     The  latter  is  the  one  the  writer  almost  habit- 
ually employs,  but  in  the  few  instances  in  which  he  has  resorted  to  the 
resorcin  test  the  results  have  been  equally  satisfactory.     The  response 
of  these  two  tests  in  the  manner  described  is  a  positive  indication  of  the 
presence  of  free  hydrochloric  acid.     But,  unfortunately,  both  tests  are 
less  valuable  from  a  negative  point  of  view. 

For  the  detection  of  free  hydrochloric  acid  in  watery  solutions  these 
tests  leave  little  to  be  desired  on  the  score  of  delicacy,  but,  unluckily, 

^  Centralbl.  f.  klin.  Med.,  1887,  No,  40 ;  Ewald,  loc.  ciL,  p.  24 ;  Leo,  he.  cit,  p.  96. 

*  Dr.  Max  Einhorn,  the  deviser  of  the  ingenious  silver  bucket  for  obtaining  small 
amounts  of  the  stomach-contents  without  resort  to  the  tube,  informs  me  that  as  a  result 
of  considerable  investigation  he  concludes  that  normally  the  response  cannot  be  obtained 
after  eight  dilutions.  He  has  found  by  titration  that  eight  dilutions  equal  pretty  nearly 
the  normal  acidity  (50  to  60). 

^  Centralbl.  f.  klin.  Med.,  Bd.  ix.  p.  817,  and  Leo,  loc.  cit.,  p.  97. 
Vol.  1 1.-57 
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the  same  conditions  do  not  hold  in  the  presence  of  some  of  the  most 
common  constituents  of  the  gastric  contents  during  digestion.  Thus,  in 
watery  sohitions  .004  per  cent,  of  hydrochloric  acid  may  be  detected  by 
the  Giinzberg  test,  and  .006  by  Boas's  resorcin  test,  while  in  the  pres- 
ence of  certain  compounds,  such  as  2  per  cent,  peptone  solution,  as 
much  as  0.15  per  cent,  of  free  hydrochloric  acid  may  not  respond  to 
either.  Notwithstanding  this,  the  reaction  obtained  with  these  tests 
aftbrds  undoubted  evidence  of  the  presence  of  free  hydrochloric  acid, 
and,  being  so  easy  of  application,  one  or  the  other  should  always  first 
be  tried  when  a  mere  qualitative  examination  is  made  :  a  negative 
response  resulting,  hydrochloric  acid  cannot  be  pronounced  absent  until 
the  CaCog  test  also  fails.  The  latter  is  the  only  one  of  the  several  tests 
the  reaction  of  which  is  uninfluenced  by  the  presence  of  other  combi- 
nations in  the  stomach.  Large  amounts  of  acid  jjhosphate  alone  inter- 
fere very  slightly  with  its  delicacy,  it  being  then  somewhat  difficult  to 
make  an  accurate  comparison  between  litmus  reddened  by  the  presence 
of  but  a  trace  of  free  hydrochloric  acid  and  decided  amounts  of  acid 
phosphates,  and  that  reddened  by  the  phosphates  alone.  Despite  this, 
as  small  a  percentage  of  free  hydrochloric  acid  as  0.008  may  be  detected 
bv  the  CaCo3  test  in  the  presence  of  acid  phosphates.^ 

The  calcium-carbonate  test  is  applied  in  the  manner  directed  for 
ascertaining  the  presence  of  free  acids  and  acid  salts.  Lactic  acid 
havino-  been  removed  bv  agitation  with  ether  and  the  fattv  acids  bv 
heat,  a  piece  of  blue  litmus-paper  is  moistened  with  the  solution,  and 
the  red  tint  produced  compared  with  that  obtained  by  moistening  a 
second  piece  with  the  stomach-filtrate  after  neutralization  of  the  free 
acid  by  dry  C.  P.  calcium  carbonate.^ 

Examination  for  Org-anic  Acids, — Lactic  acid  may  be  detected 
bv    a    modification    of    L'ti'elmann's    carbolated    ferric-chloride    test.^ 

1  Leo  {loc.  cit.,  p.  98,  et  seq.),  who  has  carefully  investigated  this  subject,  has  shown 
that  all  color  reagents  for  free  hydrochloric  acid  are  more  or  less  influenced  in  delicacy 
of  response  by  the  presence  of  various  substances  occurring  in  the  stomach  during 
digestion — the  ingesta  and  the  products  of  their  metamorphosis.  This  influence  is 
unfortunately  most  marked  with  (iiinzberg's  and  the  resorcin  test,  Avhich  in  other 
rcsjiccts  are  so  superior.  This  interference  is  occasioned  by  a  portion  of  the  free  IR'l 
uniting  with  and  sufl'ering  neutralization  by  the  ingesta. 

-  Tlie  digestive  test  suggested  by  Leo  {loc.  cit.,  p,  9S)  for  the  presence  of  free  hydro- 
cldoric  acid  is  scarcely  practical)le.  It  may.  however,  at  lest  be  mentioned  here.  It  is 
based  upon  the  fact  that  free  hydrochloric  acid  is  neix^ssary  for  pejisin  digestion,  at 
least  in  the  absence  of  very  large  amounts  of  the  organic  acids.  The  jiresentx?  of  tlie 
latter  being  excluded  and  digestion  of  albuminoids  proved,  it  may  be  accepted  that  the 
stomach  still  secretes  hydrochloric  aid.  Leo  recommends  a  test-meal  consisting  of  a 
measured  amovmt  of  albuminoids,  such  as  a  half  litre  of  milk  or  two  eggs,  which  is  to 
be  removed  one  hour  after  its  ingestion  and  the  amount  of  albumoses  and  peptone  now 
contained  in  it  compared  with  the  same  in  the  food  before  its  ingestion. 

•''  Uflelmann's  original  test  for  lactic  acid  of  carbolated  ferric-chloride  is  very  unre- 
liable, since  it  responds  also  to  glucose  and  acid  phosphates. 
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An  afiucous  solution  of  fi'rric  chloride  so  dilute  as  to  he  almost  color- 
less is  placed  in  a  test-tnhe  and  a  lew  drops  of  the  gastric  filtrate 
addtMl  ;  till-  faint  yellow  cdlor  of  the  iron  solution,  while  not  affected 
hy  the  adtlition  (»f  hydrochloric,  butyric,  or  acetic  acid,  is  intensified 
in  presence  of  dilute  lactic  acid.'  To  avoid  the  possibility  of  error, 
Kinnicut  ^  advises  comparing  the  tube  containing  the  tested  filtrate 
with  a  second  of  the  original  iron  solution.  Thus  used,  the  writer  has 
found  the  test  very  satisfactory,  though,  according  to  Leo,^  it,  like  the 
carbolated  ferric-chloride  test,  reacts  also  to  peptones  and  the  lactates. 
To  obviate  all  such  sources  of  fallacy,  Leo  advises  the  removal  of  the 
fatty  acids  by  heat,*  the  extraction  of  lactic  acid  by  ether,  and  the  testing 
of  an  aqueous  solution  of  the  ethereal  extract  by  Utfelmann's  reagent 
and  with  calcium  carbonate  (or  congo-red  solution). 

The  fatty  acids  which  appear  in  certain  gastric  derangements,  such 
as  dilatation,  acute  gastric  catarrh,  and  less  often  in  chronic  gastric 
catarrh  and  gastric  atrophy,  arise  through  decomposition  of  the  in- 
gesta,  chiefly  because  of  a  deficient  secretion  of  hydrochloric  acid,' 
and  may  be  readily  detected  in  the  following  manner :  A  few  ccm.  of 
the  gastric  filtrate  are  heated  in  a  test-tube,  a  piece  of  blue  litmus-paper 
moistened  in  water  being  held  over  the  mouth  of  the  tube  ;  as  the  latty 
acids  alone  are  volatile,  minute  traces  of  these  are  so  detected.® 

Examination  for  Pepsin  and  Rennet  Ferment. — The  presence 
of  pepsin  is  shown  by  the  ability  of  the  gastric  filtrate  to  digest  albu- 
min. A  small  portion  of  purified  blood-fibrin^  is  placed  in  10  to  20 
ccm.  of  the  gastric  filtrate,  and  the  whole  maintained  at  a  temperature 
of  about  40°  C.  on  a  water-bath  or  iii  a  warm  chamber  for  several 
hours  until  the  fibrin  is  dissolved.  If  the  tests  have  shown  the 
absence  of  hydrochloric  acid  or  much  diminished  acidity,  it  will  be 
necessary  to  add  a  small  quantity  of  hydrochloric  acid.    If  after  some 

1  V.  Jaksch,  p.  103.  2  Loc.  cit. 

'  Leo,  op.  cit.,  p.  106. 

*  Heat  must  be  applied  so  long  as  moist  blue  litmus-paper  held  over  the  test-tube  is 
even  slightly  changed  in  color. 

*  But  see  Roberts,  loe.  cit.  Small  quantities  of  these  acids  may  be  derived  from  foods 
containing  them  in  the  form  of  salts.  Milk,  butter,  and  cheese  all  contain  more  or  less 
butyric  acid  existing  free  or  combined.  The  butyrates  are  decomposed  by  hydrochloric 
acid. 

^  The  scope  of  this  work  forbids  the  writer  discussing  in  more  than  bare  outline 
the  qualitative  application  of  these  important  tests,  and  quantitative  methods  cannot 
be  considered.  It  may  be  stated  that  the  least  difficult  of  employment  of  the  reliable 
quantitative  tests  for  hydrochloric  acid  and  the  organic  acids  is  that  of  Leo,  fully 
described  in  his  recently-published  work,  Diagnostik  der  Krankheiten  der  Verdauiings- 
organe. 

^  Blood-fibrin  is  preferable  to  egg-albumin.  It  is  prepared  for  use  by  repeated 
washing  in  water  until  all  discoloration  by  blood  is  removed,  and  is  then  preserved  in 
glycerin.  Before  using  a  small  piece  is  taken  and  again  thoroughly  washed  to  remove 
the  glycerin. 


000  ACUTE  AND  CHRONIC  GASTRIC  CATARRH,  ETC. 

hours  the  fibrin  remains  undissolved  and  develops  an  odor  of  putridity, 
pepsin  is  evidently  absent. 

The  rennet  ferment  is  readily  detected  by  the  addition  of  a  few 
drops  of  the  stomach-filtrate  to  a  small  quantity  of  unboiled  milk,  and 
placed  in  a  warm  chamber  or  on  a  water-bath  at  40°  C.  A  coagulum 
forms  after  the  lapse  of  a  few  minutes  or  hours,  surrounded  by  a  clear 
whey  if  the  ferment  is  present.^ 

The  Motor  Function  of  the  Stomach. 

Those  movements  of  the  stomach^  by  which  the  ingesta  are  inti- 
mately mingled  with  the  gastric  secretion,  their  solution  promoted,  and 
after  digestion  their  absorption  or  gradual  passage  through  the  pylorus 
effected,  may  be  diminished,  constituting  atony  or  motor  weakness,  fre- 
quently present  in  gastrectasia,  acute  and  chronic  gastric  catarrh,  and  in 
some  gastric  neuroses ;  or  they  may  be  increased  in  degree,  thereby 
inducing  a  too  rapid  passage  of  the  only  partly  dissolved  ingesta  into 
the  duodenum. 

The  propulsive  action  of  the  stomach  is  regarded  by  some  as  its 
chief  function.  Its  diminution  is  considered  by  others,  notably  Klem- 
perer,^  as  often  the  first  symptom  of  gastric  derangement,  which  later  is 
followed  by  alteration  in  the  secretory  and  other  functions.  As  sug- 
gested by  Kinnicut,*  its  estimation  is  not  only  of  diagnostic  value,  but 
also  of  therapeutic  and  prognostic  importance.  Thus  in  cases  of  hyper- 
secretion the  preservation  of  motor  efficiency  implies  the  absence  of 

'  Should  no  coagulum  occur  in  this  way,  it  may  be  presumed  that  rennet  ferment 
is  absent,  though  its  antecedent,  lab-zymogen,  may  not  be.  The  latter  may  be  shown 
by  the  addition  of  2  ccm.  of  concentrated  CaClj  to  the  above  mixture,  and  by  placing 
the  latter  in  a  warm  chamber  as  before.  Coagulation,  now  occurring,  indicates  the 
presence  of  zymogen,  which,  through  the  action  of  hydrochloric  acid  generated  by  the 
addition  of  CaCla,  is  transformed  into  the  rennet  ferment. 

^  By  a  species  of  periodical  rotation  on  its  long  axis,  with  walls  contracted  about 
the  ingesta  and  orifices  closed,  the  stomach  effects  the  solution  of  food-masses  and  their 
permeation  bv  the  gastric  secretion.  By  peristalsis  the  dissolved  portions  are  passed 
from  the  fundus  toward  and  finally  through  the  pylorus.  The  necessity  of  these  move- 
ments for  efficient  digestion  can  be  readily  shown  outside  the  body  by  artificial  diges- 
tion. Continued  slight  agitation  of  the  vessel  containing  the  digestive  fluid  and  the 
albuminoid  effects  a  much  more  ready  solution  of  the  latter,  both  by  intimately  com- 
mingling the  two  and  by  separating  the  peptone  formed  from  the  yet  indigestible 
albumin. 

In  the  glass  beaker,  as  in  the  stomach,  an  acciunulation  of  peptones  is  an  obstacle 
to  continued  digestion.  Tiie  gtistric  movements  not  only  aid  in  removing  the  jH'ptone* 
formed  on  the  periphery  of  the  bolus,  so  that  the  digestion  of  its  interior  may  be  cx>ntin- 
ued,  but  also,  in  Leube's  opinion  ("Diseases  of  the  Stomach  and  Intestines,"  Ziemsscn's 
Cyclop,  of  Medicine,  vol.  vii.l,  assist  in  the  absorption  of  peptones  by  rendering  the 
lymph-  and  blood-current  more  active. 

'  Verhandlungen  des  Congresses  fur  Innere  Medicin.,  vii.  Congress,  Wiesbaden,  April, 
1889. 

*  Loc.  cit. 


THK  MOTOR   Fl'SL'TIOy   OF   THE  STOMACH.  901 

ecta.-«ia,  rondcriiii:  the  (liajjiKtsis  more  favortiMe.  In  gastric  cancer, 
■with  (liiniimtioii  in  <.r  alxi'iuv  of  the  secrctorv  t'lincticjn,  with  preserved 
motility,  fair  nutrition  may  still  he  maintained  for  a  time  by  means  of 
intestinal  (li;:i:estion.  An  estiinat(>  of  the  motor  function  may  be  made 
by  several  methods.  That  formerly  in  use  (Lcube's)'  consisted  in  the 
introduetion  of  the  tube  seven  hours  after  a  meal  of  soup,  beefsteak, 
bread,  and  water,  and  the  ren\oval  of  what  remained  by  washing:  out 
the  stomach.  Reduction  of  the  motor  action  is  shown  by  the  wash- 
water  containing;  portions  of  the  ingesta,  the  amount  varying  directly 
•with  the  severity  of  the  museular  abnormality;  all  of  the  meal  before 
the  expiration  of  seven  hours  should  have  passed  into  the  duo- 
denum. This  methtul,  though  useful  in  the  detection  of  decided  cases 
of  atony  and  dilatation,  is  of  less  value  in  the  recognition  of  medium 
degrees  of  the  same.  Leo''  regards  it  of  the  greatest  utility  in  the  dia- 
gnosis of  hypermotility.  Thus  if  the  stomach  is  found  to  be  emj)ty 
three  hours  after  Leube's  test-dinner  and  one  and  a  half  hours  after 
Ewald's  test-breakfast,  this  diagnosis  may  be  made  with  certainty.  The 
method  with  salol,  originated  by  EwakP  and  Sievers,  consisting  in  the 
administration  of  15  grains  in  wafer  soon  after  a  nieal,  w'as  based  on 
the  fact  that  this  drug,  which  escapes  decomposition  and  absorption  in 
the  stomach,  is  split  up  by  the  alkaline  juices  of  the  intestines  into  its 
components,  salicylic  and  carbolic  acids,  which  are  converted  into  salts 
absorbed  and  excreted  by  the  kidneys,  salicylic  acid  appearing  in  the 
urine  as  salicyluric,  and  may  be  detected  in  that  fluid  by  suitable  tests ^ 
in  from  one-half  to  one  hour  after  its  ingestion  in  cases  of  gastric 
eupcristalsis,  but  not  until  a  very  much  longer  time  in  cases  of  lessened 
motility.  Unfortunately  for  the  accuracy  of  this  test,  so  used,  later 
experimentation  by  Rodcyjewski,^  Brunner,^  Huber,^  Leo,®  and  others 
has  shown  that  with  presumably  normal  motility  the  intervals  may 
vary  considerably  between  the  aj^pearance  of  salicyluric  acid  in  the  urine 
and  the  ingestion  of  salol,  two  hours  frequently  elapsing  before  its  detec- 
tion.^    Huber  regards  the  time  of  disappearance  of  the  salicylnric-acid 

'  DeuUches  Arch.f.  klin.  Med.,  Bd.  33,  p.  8.  ^  Op.  cit.,  p.  79. 

^  Op.  cit.,  p.  44,  and  also  Therapeut.  Monatshefte,  1887,  No.  8. 

*  Solution  of  ferric  chloride  is  added  to  the  urine  drop  by  drop.  A  violet  color  is 
developed  should  salicyluric  acid  be  present.  It  may  be  detected  in  smaller  amounts, 
and  hence  earlier,  by  acidulating  the  urine  with  HCl,  agitating  with  ether,  and  sub- 
sequently testing  the  ethereal  extract  with  iron-chloride  solution. 

5  Mcily's  Jahre^bericht,  1889,  p.  196.  ^  Deutsche  med.  Woch.,  1889,  No.  7. 

^  Munch.med.  Woch.,  1889,  No.  19;  Centmlbl.f.  klin.  Med.,  1889,  p.  803. 

*  Loc.  cit. 

'  An  interesting  experiment,  showing  the  influence  of  diet  on  the  time  of  the 
appearance  of  salicyluric  acid  in  the  urine,  and  its  probable  cause,  is  described  by 
Bourget  {Eevue  med.  de  la  Suisse  Romande,  No.  12,  1888,  quoted  by  Henry,  "  Diagnosis 
and  Treatment  of  Functional  Stomach  Disorders,"  Transaciions  Phila.  Co.  Med.  Soc,  vol. 
X.,  1S89),  who  found  that  after  a  simple  meal  of  meat  and  a  glass  of  water  containing  2  per 
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reaction  in  the  urine  as  a  more  certain  test  of  the  motor  efficiency  of 
the  stomach,  and  proposes  a  modification  of  the  salol  test  basetl  on  the 
fact  that  in  heahhy  persons  1  gramme  of  salol  taken  after  dinner  will 
continue  to  show  its  presence  in  the  urine  for  upward  of  twenty-four 
hours.  But  in  cases  of  diminished  gastric  motility  the  reaction  may 
still  be  obtained  for  from  thirty-three  to  forty-eight  hours. 

To  render  the  results  as  trustworthy  and  comparable  as  possible,  a 
similar  meal  should  be  used  in  all  cases  in  which  the  salol  test  is  tried 
— one  moderately  easy  of  digestion  and  unlikely  to  originate  an  undue 
amount  of  acid  or  alkali.  Recalling  Bourget's  results  and  their  prob- 
able explanation,  it  is  likely  that  in  cases  of  hyperacidity,  more  espe- 
cially when  due  to  excessive  secretion  of  hydrochloric  acid,  the  salicylic 
reaction  would  be  delayed  somewhat  without  motor  inefficiency  exist- 
ing. If  the  above  precaution  is  observed  and  the  latter  point  borne 
in  mind,  conclusions  that  can  in  the  main  be  depended  upon  will  be 
obtained. 

The  writer  has  found  the  salol  test  of  considerable  utility  as  a 
gauge  of  gastric  motility  by  employing  both  Ewald  and  Brunner's^ 
methods  at  the  same  time.  The  patient  is  supplied  with  the  ferric- 
chloride  solution,  and  directed  to  examine  a  small  quantity  of  urine 
at  the  expiration  of  half  an  hour  after  dinner  and  the  ingestion  of  the 
salol,  and  to  repeat  the  examination  every  fifteen  minutes  until  response 
occurs.  The  duration  of  the  interval  is  then  noted,  and  the  urine  not 
again  tested  until  the  end  of  twenty-four  hours  from  the  time  of  taking- 
the  salol.  Should  a  response  still  occur,  the  urine  is  testal  at  intervals 
of  two  or  more  hours  until  this  ceases.  If  the  response  both  occurs 
and  disappears  early,  it  is  concluded  that  the  motor  function  of  the 
stomach  is  normal  or  in  excess. 

The  method  of  Klemperer,'  more  recent  than  that  oi  Leu  be  or  of 
Ewald  and  Sievers,  though  much  less  practicable,  consists  in  the  intro- 
duction by  the  tube  of  100  grammes  of  olive  oil  into  the  empty 
stomach,  and  witlulrawing  what  remains  after  two  hours.^   As  oil  is  not 

cent,  of  HCl  the  urine  responded  to  the  test  for  salicylic  acid  in  from  one  and  a  quar- 
ter to  one  and  a  half  houi-s,  while  after  a  meal  of  fruit,  meat,  and  vegetables  salicvluric 
acid  could  be  detected  in  from  fifteen  to  twenty  minutes.  The  reaction  of  the  Huid  in 
the  first  part  of  the  duodenum  depends  largely  upon  the  quantity  of  acid  pouretl  into 
it  from  the  stomach.  If  to  the  already  acid  gastric  juice  an  additional  (juantity  of 
HCl  is  added,  neutralization  of  the  alkaline  finid  in  the  duodenum  will  result,  and 
a  consideral)le  stretch  of  intestine  may  have  to  be  traversed  by  the  salol  before  sutfi- 
cient  alkalinity  is  jiresent  to  decompose  it.  Conversely,  by  increasing  the  alkalinity 
of  the  intestinal  juices,  as  may  be  effected  by  the  ingestion  of  fruit,  the  organic  .icids 
of  which  arc  decomposed  into  alkaline  products,  the  chyme  will  be  entinly  neutnil- 
ized  in  the  first  part  of  the  intestine,  and  the  salol  speedily  split  up. 

'  Deulsch.  mcd.  lIV/i.,  No.  47,  188S. 

'  The  oil  shoidd  be  removed  by  aspirating  with  water.  It  is  then  separate*!  from 
the  water,  the  remaining  oil  taken  up  with  ether,  and  the  ethereal  solution  placeti  in 
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;iljs«)rlx'<l  t'niiii  the  >t<>iiKicli,  thr  dilU'ri'iRv  Ix'tWL'cii  the  amount  intru- 
diicetl  aiitl  thai  w  ith(ha\vn  indicates  the  eondition  of  gastric  peristalsis. 
Klenij)eivr  aseertaincil  l>y  nunientus  ex[)eriiuents  that  n(.)rniallv  IVom 
7(J  to  SU  gnj.  ot'  oil  are  passed  into  the  duodenum  iu  two  hours. 
The  Absorbent  Function  of  the  Stomach. — The  condition  of  this 
is  best  ascertained  l»v  IVnzoklt '  and  Faber's  method:  2  or  .">  o-rains 
ot"  potassium  iodide  enclosed  in  a  gelatin  capsule,  ^vhich  is  well  wiped  to 
remove  all  trace  of  the  salt  from  its  exterior,  are  ingested  with  a  wine- 
glassful  of  water  on  an  empty  stomach.  The  salt  is  absorbed  from  the 
stomach,  and  appears  normally  in  the  saliva  in  from  six  and  a  half  to 
fifteen  minutes.  In  diseased  conditions  in  which  absorption  is  tardy, 
such  as  gastric  catarrh,  dilatation,  and  cancer,  the  saliva  may  not  con- 
tain it  for  several  hours.  It  is  recognized  by  the  patient  moistening 
with  the  saliva  tilter-pai>er  which  has  first  been  saturated  with  starch 
paste  and  dried.  A  drop  of  fuming  nitric;  acid  is  applied  to  the 
moistened  spot,  and  if  iodine  is  present  a  bluish  discoloration  is 
rapidly  developed. 


ACUTE  GASTRIC  CATARRH,  ACUTE  INDIGESTION, 
SIMPLE  ACUTE  GASTRITIS,  INFLAMMATORY 
DYSPEPSIA. 

The  term  ''  acute  gastric  catarrh  "  practically  includes  all  forms  of 
acute  or  subacute  gastric  disturbance  indicated  in  the  title  of  this  sec- 
tion. It  is  dependent  upon  somewhat  varied  etiological  factors,  a  special 
knowledge  of  the  most  direct  of  which  is  important  from  a  therapeutic 
point  of  view.  These  are — a  too  free  indulgence  in  the  pleasures  of  the 
table,  the  ingestion  of  food  or  driidc  of  irritating  quality  or  an  exces- 
sive quantity,  and  the  use  of  indigestible  aliment.  The  former  includes 
very  hot,  cold,  or  indigestible  food,  s})ices,  undiluted  sjiirituous  bever- 
ages, and  certain  drugs,^  all  of  which  probably  originate  acute  catarrh 
throngh  their  local  irritant  action  on  the  gastric  mucous  membrane.* 

a  bulb  the  weight  of  which  is  known.  The  weight  of  the  oil  is  calculated  after  abstrac- 
tion of  the  ether. 

1  Bed.  klin.  Woch.,  1872,  Xo.  21. 

^  The  drastic  cathartics,  for  instance.  The  various  corrosive  poisons,  such  as 
oxalic  acid,  the  mineral  acids,  salts  of  mercury,  arsenious  acid,  lead,  and  others  which 
cause  toxic  gastritis  through  actual  destruction  of  tissue,  are  not  now  considered. 
Other  drugs,  such  as  opium,  belladonna,  chloral,  the  bromides,  and  the  like,  may  pre- 
dispose to  gastritis  through  their  local  or  indirect  eflect  on  the  gastric  functions. 

^  Increased  acidity  toward  the  end  of  gastric  digestion  is  supposed  by  Briicke 
{Lehrbuch  der  Physiol.,  -1  Autl.  Bd.  i.  p.  322)  to  excite  reflexly,  through  slight  irrita- 
tion of  the  stomach -walls,  the  muscular  movements  leading  to  expulsion  of  the  chyme 
into  the  duodenum.     Ansmic  conditions  predispose  to  acute  catarrh  largely  through 
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Excessive  iiiclulgence  in  food  of  pnjper  (|uality  induces  gastric  catarrh 
more  indirectly.  Secretion  of  gastric  juice  being  inadequate  for  its 
thorough  digestion,  it  remains  an  abnormally  long  time  in  the  stomach/ 
and,  besides  irritating  that  viscus  mechanically,  it  undergoes  fermenta- 
tion, as  a  result  of  which,  through  the  action  of  micro-organisms, 
secondary  chemical  products  develop  which  are  irritating  to  the 
mucous  membrane. 

These  factors  are  of  course  operative  to  a  far  greater  degree  in  the 
debilitated  and  in  febrile  and  anaemic  conditions,  when  diminution  in 
the  secretion  of  gastric  juice  and  impairment  of  motility  are  present, 
and  lead  to  fermentative  processes  in  the  stomach.  Then  acute  gastric 
catarrh  may  seem  to  arise  spontaneously,  though  actually  it  is  origi- 
nated through  impaired  secretory  and  motor  power. 

The  chief  therapeutic  indications  in  the  management  of  acute  ga.s- 
tric  catarrh  are  removal  of  the  exciting  cause,  allaying  gastric  irri- 
tability, and  so  resting  the  inflamed  organ  that  it  will  return  to  its 
normal  condition  in  as  short  a  time  as  possible.  Anorexia  and  certain 
local  symptoms  are  often  efficient  in  meeting  the  first  indication  without 
the  physician's  aid.  Loss  of  appetite  checks  further  excess  in  eating, 
and  undigested  aliment  in  the  stomach,  the  more  direct  determining 
cause  of  the  attack,  is  frequently  removed  by  spontaneous  vomiting, 
without  a  resort  to  emetics  or  the  stomach-tube.  In  all  cases  arising 
through  indulgence  of  the  appetite  beyond  the  digestive  capacity  of 
the  stomach,  stagnation  of  the  ingesta  occurs  in  this  viscus  through 
lack  of  secretion  of  gastric  juice  for  their  solution,  and  loss  of  suf- 
flcient  motor  tone  to  cause  their  onward  passage  through  the  ])vlorus. 

The  presence  of  undigested  aliment  is  usually  shown  by  epigastric 
uneasiness,  fulness,  and  pain,  belching  of  foul-smelling  gases,  nausea, 
and  vomiting,  and,  though  no  food  has  been  taken  for  more  than  forty- 
eight  hours,  unprovoked  or  induced  emesis  may  lead  to  the  expulsion 
of  large  quantities  of  partially-dissolved  decomposing  masses.  With 
the  above  symptoms,  should  spontaneous  emptying  of  the  stomach  not 
occur,  vomiting  may  be  induced  simply  and  easily,  if  a  condition  of 
marked  atony  or  dilatation  be  not  present,  by  the  ingestion  of  a  pint  or 
two  of  warm  Avater  containing  a  tea-spoonful  each  of  sodium  bicarbonate 

diminution  in  the  secretion  of'IICl.  Insuflicient  secretion  of  or-astric  acid  also  jirobaMy 
induces  catarrli  through  j)erniitting  septic  processes  to  occur  in  the  stouiadi  wliich 
normally  are  inhibited  by  the  presence  of  free  HC'l. 

^  A  meal  excessive  in  quantity  and  of  substances  inherently  difficult  of  solution  acts 
as  an  irritant  to  the  gastric  nuicosa,  as  did  the  glass  rod  in  the  hands  of  liernaitl  on  the 
dog's  stomach.  AVhen  the  irritation  was  carried  beyond  gentle  tickling,  secretion  of 
gastric  juice  and  the  rosy-red  hue  develo))ed  by  a  slight  grazing  of  the  surfatH?  disap- 
peared, disj)lacc(l  by  pallor,  suppression  of  the  secretion  of  gastric  juitv,  and  the 
formation  of  rojiv  mucus.  It  is  suggested  by  Brunton  {Disorders  of  Du]cMioii\  that 
similar  changes  take  jdace  in  the  stomach  imder  the  influence  of  undigested  aliment, 
thus  causiuir  attacks  of  acute  iniliu:estii»n  or  gastric  calarrli. 
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and  tal)k'  salt,  follow*-*!  l>y  titillatioii  ol"  the  laiu-es  with  the  Hngcr  or  a 
feather.  Voinitiiisi;  not  being  exeited  in  this  manner,  or,  after  emesis,  a 
continiianee  of  the  local  symptoms  indicating  that  the  stomach  has  not 
been  efficiently  emptied,  a  resort  shonld  be  had  to  the  soft  stomaeh- 
tube  or  an  unirritating  emetic.  Tliough  the  tube  is  mnch  preferable 
to  the  latter,  it  is  often  ditticnlt  to  obtain  the  patient's  consent  to  its 
introthiction,  its  use  appearing  to  one  unaccustomed  to  its  application 
sufficiently  formidable  to  cause  an  emetic  to  be  preferred.  The  advan- 
tages of  the  tube  are  that  the  stomach  can  be  completely  evacuated  \v\x\\ 
trifling  inconvenience  to  the  patient  and  with  but  slight  gastric  disturb- 
ance, and  that  a  thorough  cleansing  of  its  mucous  membrane  can  after- 
ward be  effected,*  promoting  a  far  more  prompt  retin'u  to  the  normal 
than  by  the  use  of  an  emetic,  which,  however  unirritating  in  its  local 
action,  may  temporarily  further  derange  the  stomach,  and  perhaps 
induce  a  continuance  of  gastric  irritability,  which  otherwise  might 
have  subsided  after  complete  emptying  of  that  viscus.  Should,  how- 
ever, an  emetic  seem  more  expedient  than  the  tube,  one  that  acts  rather 
by  virtue  of  its  systemic^  effect  than  by  local  oj)eration  is  to  be  pre- 
ferred, and  of  the  former  apomorphine  and  ipecac  should  alone  be 
used.  Tartar  emetic,  much  formerly  resorted  to,  is  now  rarely  em- 
ployed, because  of  its  highly  irritating  local  action  and  the  systemic 
<lcpression  it  induces.  Apomorphine  is  preferable  to  ipecac,  since  it  may 
be  adrainisterd  hypodermically — it  being  often  desirable  to  employ  that 
method  of  inducing  emesis — and  since  but  little  nausea  follows  its  in- 
troduction by  the  mouth  or  subcutancously.  It  usually  acts  promptly 
in  doses  of  y^g-  to  -^  of  a.  grain  hypodermically,  and  from  yj  to  -^  grain 
by  the  mouth.  Ipecac  in  doses  of  from  1  to  5  grains,  administered  in 
a  wafer  and  repeated  at  intervals  of  half  an  hour  until  emesis  occurs, 
induces  vomiting  in  from  fifteen  to  thirty  minutes.  Drinking  warm 
water  freely  promotes  its  action. 

Subsequent  to  the  evacuation  of  the  stomach-contents,  or  in  place 
of  this  in  cases  in  which  the  former  seems  unnecessary,  an  unirritating 
laxative  should  be  administered  if  constipation,  as  is  usually  the  case, 
be  present.  Effervescing  salines  may  be  employed,  such  as  a  Seid- 
litz  powder,  magnesium  citrate,  or  other  saline  laxative  combina- 
tions that  are  sold  in  the  shops,  or  preferably  calomel,  succeeded  in 
eight  or  ten  hours  by  a  saline  should  sufficient  purgation  not  be  in- 
duced by  the  latter  alone.      The   experiments  of  Beaumont  on  St. 

^  For  description  of  the  method  see  Lavage  in  the  treatment  of  gastrectasis. 

*  Probably  all  so-called  systemic  emetics  introduced  into  the  circulation  through 
other  channels  than  the  stomach  cause  emesis  by  their  local  (reflex)  efl^ect,  as  well  as 
through  their  direct  action  on  the  vomiting  centre  in  the  medulla,  by  their  excretion 
from  the  blood  into  the  stomach.  It  is  certain  that  tartar  emetic  and  ipecac  do :  the 
former  causes  gastro-intestinal  irritation,  however  introduced.  Apomorphine  in  the 
dose  indicated  is  without  injurious  etlect  on  the  gasti-ic  mucous  membrane. 
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Martin  indicate  that  calomel  has  an  influence  little  short  of  specific 
on  the  mucous  membrane  inflamed  through  dietetic  errors.  ]Morl)id 
conditions  of  St.  Martin's  stomach,  such  as  generalized  erythema- 
tous, aphthoid,  and  ulcerated  j)atches,  associated  with  secretion  of  rtjpy 
mucus  and  even  muco-pus,  at  times  blood-tinged,  a  difiiised  thickening 
of  the  mucous  membrane,  with  much  vitiated  gastric  secretion,  so  fre- 
cpiently  found  to  a  greater  or  less  degree  as  a  result  of  too  free  indul- 
gence in  ardent  spirits  or  from  dietetic  errors,  seemed  to  be  rapidly 
dissipated  under  the  influence  of  full  doses  of  calomel,  either  dusted 
upon  the  mucous  membrane  or  administered  in  pill  form.  It  is  dif- 
ficult to  determine  how  much  of  this  action  of  calomel  in  removing 
the  morbid  condition  of  the  mucous  membrane  underlying  an  attack 
of  o-astric  catarrh  is  local,  due  to  its  sedative  and  antiseptic  effects, 
and  how  much  remote  through  its  cholagogue  action.  The  latter 
is  perhaps  its  chief,  though  not  its  entire,  effect.  Indiscretions  in 
eating  and  drinking  originate  acute  gastric  disturbance  and  ])roduce 
also  an  obstructed  flow  through  the  hepatic  capillaries,  inducing  portal 
stasis  through  the  conveyance  of  products  of  imperfect  digestion  and 
of  decomposition  from  the  gastro-intcstinal  mucous  membrane  to  the 
liver,^  Such  venous  engorgement  will  interfere  with  gastric  and  intes- 
tinal digestion,  and  this  again  reacts  on  the  liver,  inducing  thus  a 
vicious  circle.^  By  a  removal  of  these  irritating  products  and  a  deple- 
tion of  the  liver,  which  calomel  will  effect,  the  circle  is  broken. 

Believing  that  it  is  well  to  endeavor  to  obtain  both  the  local  and 
the  cholagogue  action  of  calomel,  the  writer  is  in  the  habit  of  pre- 
scribing it  in  trituration  with  sodium  bicarbonate  in  doses  of  from 
2  to  5  grains  of  the  former  to  5  or  10  of  the  latter.  Sodium  bicar- 
bonate incorporated  with  it  assists  in  the  solution  of  the  alkaline 
mucus,  and  enables  the  calomel  to  come  into  more  intimate  relation 
with  the  mucosa. 

Following  evacuation  of  the  contents  of  the  stomach,  gastric  irrita- 
bility, should  it  continue — as  it  probably  will,  due  as  it  is  to  an  inflamed 
condition  of  the  mucous  membrane — is  best  allayed  by  the  total  with- 
drawal of  all  food  for  a  limited  time,  confining  the  patient  to  bed,  the 
application  of  counter-irritants  in  the  form  of  sinapisms  or  a  small 
blister  to  the  epigastrium,  and  the  administration  of  a  few  drops  of 
dilute  hvdrocyanic  acid  with  5  to  10  grains  of  bismuth  subnitrate 
rubbed  up  with  glycerin  or  mucilage  of  acacia  and  exhibited  in  mint- 
water.  Hvdrocvanic  acid  has  a  remarkable  sedative  effect  on  the  mu- 
cous membrane  of  the  stomach.  It  is  difficult  to  conjecture  how  the 
insoluble  bismuth  salts  act,  but  they  certainly  enhance  the  ofticacy  of 
the  other.  Bismuth  is  frequently  combined  with  carbolic  acid,  which 
also  has  decided  sedative  efl'ects.     The  \vriter  has  frequently  used  this 

1  r>runt(in,  op.  cit.,  p.  25,  et  scq.  ^  Ibkl,  p.  26. 
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coinltination,  css('iiti:illy  that  stiggcsti'tl  liy  liarlholnw,  w  itli  the  liapiiiest 
results  : 

I^.   Ac'iili  cnrbolici,  <j;i',  \  ; 

IJisinutli.  siil^iiitrtitis,  gr.  x  ; 

MiU'ilagiiiis  acacisc,  TU^^^--^-'^-'*^  5 

A(juje  nientluc  pipcritje,        q.  s.  ad  foij. — M- 

Sig.  To  be  taken  in  a  table-sixjont'ul  of  \vater  every  one,  two,  or  three 

hours. 

Bruntoii  '  reeoniniends  the  eouibination  ot"  potassium  bromide  with 
bismuth  and  hydrocyanic  acid,  because  of  its  well-known  etfectvS  in 
inhibiting  reflex  action,  that  of  vomiting  among  others.  His  formula 
is — 

I^.  Bismuth,  subnitratis,  gr.  x  ; 

Potassii  bromidi,  gr.  xv— xx  ; 

xVcidi  hydroeyaniei  diluti,  Vf[y  ; 

Spirit,  chloroform i,  V\x  ; 

Mucilaginis  acacia?,  foi.j  ; 

Aqufe,  q.  s.  ad  fsj. — M. 

Sig.  To  be  taken  every  three  or  four  hours  about  ten  minutes  before 
food. 

It  is,  however,  probable  that  this  combination  vrould  be  more  efficient 
without  the  bromide,  which,  though  of  service  in  cerebral  vomiting, 
through  its  power,  possessed  also  by  morphine  and  chloral,  to  lower 
the  irritability  of  the  vomiting  centre  in  the  medulla,  is  little  likely 
to  be  of  avail  in  that  originated  by  an  inflamed  condition  of  the  gastric 
mucosa. 

Morphine  by  the  mouth,  rectum,  or  subcutaneously  is  advised  for 
the  purpose  of  allaving  gastric  irritability,  but  in  my  experience  it  is 
usually  badly  borne,  and  tends  later  rather  to  aggravate  than  to  ameli- 
orate the  trouble,  probably  largely  through  its  provoking  diminution  of 
the  gastro-intestinal  and  the  hepatic  secretions  and  increasing  portal 
stasis. 

'  Brunton  recommends  in  connection  with  the  above  formula  the  postural  treatment 
for  vomiting.  A  tendency  to  vomit  is  often  increased  by  lying  on  the  right  side. 
Budge  {Die  Lehre  von  Erhrechen.,  p.  66)  lias  attributed  this  to  the  greater  pressure 
exerted  bv  the  liver  upon  the  stomach  in  the  position.  Brunton,  however,  thinks  the 
benefit  derived  from  the  sinestral  position  more  likely  due  to  the  absence  of  any  drag- 
ging on  the  stomach  and  the  irritation  it  would  cause,  rather  than  to  any  change  in  the 
relations  of  the  liver.  He  states  that  "the  mere  weight  of  the  stomach  itself  and  its 
contents  will  exert  a  drag  upon  it  directed  more  or  less  toward  its  pyloric  end,  either 
in  the  sitting  posture  or  when  recumlient  on  the  right  side.  The  stomach  is  much 
more  sensitive  to  any  force  exerted  in  this  direction  than  to  one  toward  the  cardia, 
even  in  the  normal  condition,  and  it  is  likely  to  be  still  more  so  when  rendered  hyper- 
sesthetic  by  inflammation." 
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The  ingestion  at  frcfjuent  intervals  of  bits  of  ice  or  small  (juantities 
of  iced  carbonated  water,  such  as  Vichy,  Seltzer,  or  Apollinaris,  allays 
thirst  and  tends  also  to  check  nausea  and  vomiting. 

The  occurrence  of  acid  and  bad-smelling  eructations  demands  the  ad- 
ministration of  an  alkali,  magnesia,  chalk,  or  preferably  sodium  bicarbo- 
nate, combined  with  mild  antifermentatives,  such  as  bismuth  salicylate 
and  pulverized  charcoal.  The  latter,  though  theoretically  useless,  since 
in  the  moist  state  its  power  to  absorb  gases  is  nil,  actually  is  of  decided 
benefit  in  allaying  flatulence.^  Sodium  bicarbonate  (or  other  antacid) 
must  not,  however,  be  used  in  too  full  doses  or  for  too  long  a  period  in 
this  disease,  as  it  will  not  only  neutralize  acids  arising  through  fer- 
mentation, but  its  use  will  tend  to  maintain  the  condition  we  are 
endeavoring  to  obviate  bv  unitinir  with  the  natural  gastric  acid  when 
the  secretion  of  the  latter  becomes  re-established,  thus  permitting  fer- 
mentative processes  to  continue. 

The  pathological  condition  underlying  acute  gastric  catarrh,  as 
examplified  in  the  case  of  St.  Martin,  indicates  the  necessity  of  putting 
the  stomach  in  a  state  of  complete  physiological  rest  for  as  long  a  period 
as  possible.  With  symptoms  almost  too  slight  to  attract  attention  to 
the  stomach,  Beaumont  observed  patches  of  congestion  and  abrasion 
of  the  gastric  mucosa,  the  presence  of  thick  mucus  and  muco-pus,  and 
a  diminished  secretion  of  gastric  juice  :  with  such  a  condition  of  aifaii's 
digestion  was  delayed  from  two  to  two  and  a  half  hours. 

With  [)reserved  appetite  and  subjective  and  objective  symptoms  of 
mild  catarrhal  gastritis  arising  from  gluttony  or  over-indulgence  in 
alcohol,  the  pathological  condition  existed  referred  to  on  a  preceding 
page;  the  gastric  secretion  consisted  of  bile  and  bloodstained,  ropy 
mucus  and  muco-pus  of  a  peculiai-l}-  foetid  and  disagreeable  flavor, 
without  perceptible  acidity. 

Microscopical  examination  of  the  stomach  of  animals  in  which 
Ebstein  artificially  ])n)duced  an  acute  gastric  catarrh  by  the  adminis- 
tration of  alcohol,  and  in  which  the  macroscopic  alterations  were  of  the 
character  noted  by  Beaumont  in  St.  Martin's  case,  showed  also  cloudi- 
ness, shrinking,  and  occasionally  fatty  degeneration  of  the  gastric  tubules. 
With  such  pathological  changes,  indicating  for  the  time  more  or  less 
complete  suspension  of  the  functional  activity  of  the  stomach,  the  latter 
is  in  no  condition  to  functionate,"  and  nourishment  nnist  consist  of  such 

'  Brnnton  [op.  cit.,  pp.  GS  and  215)  sugfjests  the  plausil)le  explanation  of  the  efficiency 
of  charcoal  in  checking  flatns  that  it  acts  as  a  meclianical  stimulant,  its  use  in  the 
stomach  being  similar  to  that  of  tooth-powder  in  the  mouth.  Tlie  small  meclianical 
particles,  brought  into  contact  with  the  coating  of  mucus  covering  the  lining  membrane 
of  the  stomach  in  gastric  catarrh,  tend  to  remove  it,  and  at  the  s:ime  time  the  friction 
they  exert  on  the  mucous  membrane  will  also  tend  to  increase  the  flow  of  blood  through 
the  vessels,  stimulating  them  to  al)sorption  of  gases. 

^  In  all  decided  cases  of  acute  gastritis  secretion  of  IICl  is  mucli  diminisheil  or  for 
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aliment  as  will  un«lor<;o  (ligos^tion  in  the  tliKKlemiin,  or  footling  luul 
Ix'ttor  l»o  clone  through  the  roctuni.  If  the  patient  is  well  nourishotl 
and  the  attack  has  arisen  tlinmgh  indiscretion  in  diet,  with  deeide<l 
givstrie  irrital)ility  present,  eoinplete  abstinonee  from  foml  for  twenty- 
four  to  thirty-six  honi*s  is  indietitetl.  Should  the  feelings  of  the 
patient  or  of  his  friends  he  against  this,  and  it  seem  desirable  that 
a  certain  amount  of  nourishment  Lk'  given,  and  the  stomach  be  in  a 
condition  to  retain  aliment,  milk,  containing  sixlium  bicarbonate  and 
common  salt '  or  a  carbonateil  alkaline  water,  may  be  administeretl  in 
small  (luantities:  at  freciuent  intervals/  Should  milk  thus  administeral 
not  Ije  well  borne,  })eptonized  niilk,^  peptonized  milk-gruel,*  or  beaten- 
up  ogiTs*  ma\'  Ix?  trietl.  If  more  concentrated  nourishment  be  indi- 
catal,  a  ix'ptonized  meat — pi-eferably  Mosquera's  beef-meal  or  Mos- 
quera's  j>eptone-jelly — may  be  used.  If  the  exigencies  of  the  case 
demand  rectal  feeding,  which  should  not  be  resorted  to  in  gastric 
catarrh  unless    absolutely  necessary,  since    it   is    always   disagreeable 

a  time  absent.    Lactic  and  fatty  acids,  the  products  of  decomposition,  are  present.    The 
motor  function  is  always  diminished. 
'  Ten  grains  to  each  S  ounces  of  milk. 

*  EoJjerts  {Digestion  and  Diet,  p.  181)  calls  attention  to  the  fact  that  in  the  seriously 
sick  with  an  almost  paralyzed  stomach  milk  is  not  acted  upon  in  that  viscus. 
"  There  is  neither  pepsin  nor  acid  to  curdle  it,  and  it  passes  as  a  flowing  liquid  into 
the  duodenum.  Arriving  there,  it  encounters  the  secretion  of  the  still-active  pancreas,^ 
and  milk  is  es|>ecially  amenable  to  the  action  of  the  pancreatic  juice."' 

'  Peptonized  milk  is  very  simply  prepared  by  pouring  a  pint  of  milk  and  a  gill 
of  water  into  a  clean  quart  vessel,  and  a  tube  of  Fairchild's  powder  (containing  5 
grains  of  pancreatic  extract  and  15  of  sodium  bicarbonate),  or  the  same  quantity  of  soda 
and  1  to  "2  drachms  of  an  active  solution  of  the  pancreas  (of  which  the  best  in  this 
country  seems  to  be  that  made  by  Parke,  Davis  &  Co.).  The  vessel  is  well  shaken, 
and  placed  in  warm  water  for  half  an  hour  or  longer  until  a  faintly  bitter  taste 
develops.  It  is  then  boiled  for  two  or  three  minutes  to  check  further  action  of  the 
ferment,  icetl,  and  administered  alone  or  preferably  with  carbonated  water,  which, 
disguises   the   slight   bitterness  effectually. 

*  Peptonized  milk-gruel  is  prepared  by  the  addition  of  a  measured  quantity  of 
hot  thick  gruel,  made  from  wheaten  flour,  oatmeal,  sago,  pearl-barley,  etc.,  to  an  equal 
amount  of  cold  milk.  This  mixture  will  have  a  temperature  of  about  125°  F.  To 
each  pint  of  this  pancreatin  and  soda  are  added,  as  in  the  peptonization  of  plain  milk. 
It  is  then  set  in  a  warm  place  for  two  or  three  hours,  raised  to  the  boiling-point,  and 
strained.  The  bitterness  of  the  digested  milk  is  almost  completely  masked  in  the 
milk-gruel  so  prepared. 

*  These,  in  the  more  pronounced  cases  of  acute  catarrhal  gastritis  in  which  the 
stomach  is  unable  to  digest  solid  food,  pass  from  that  viscus  into  the  duodenum 
unchanged,  and  are  slowly  digested  in  their  transit  down  the  intestine  (Roberts,  op.. 
eit.,  p.  186).  A  whole  egg  or  its  yelk  may  be  whipped  up  with  boiling  water,  strained, 
and  added  to  a  little  light  broth  or  clear  soup  (^consomme).  (See  Yeo's  article  in 
Volume  I.  of  this  System.)  Or  the  white  of  several  eggs  may  be  thoroughly  beaten 
and  allowed  to  settle.  A  table-spoonful  of  this  precipitate,  added  to  3  or  4  of  sterilized 
■water  containing  a  little  crushed  ice  and  sweetened  with  sugar,  glycerin,  or  saccharin, 
may  be  taken  at  intervals  of  two  or  three  hours.  A  half  tea-spoonful  of  brandy  added 
to  this  improves  the  flavor,  but  would  be  inadmissible  in  the  aflection  under  con- 
sideration. 
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to  the  patient,  .such  aliment  should  alone  be  used  as  is  most  readily 
absorbed  from  tlie  bowel/  Preceding  each  nutrient  enema  the  rectum 
should  be  emptied  and  cleansed  with  warm  water. 

During  convalescence  a  general  diet  should  be  verv  gradually 
returned  to.  A  small  quantity  of  easily- digested  solid  aliment  is 
first  added  to  the  liquid,^  peptonized  if  desired,  and  later  a  more 
generous  albuminous  diet,  such  as  stewed  cliicken,  boiled  mutton,  and 
broiled  tenderloin  of  steak,  is  allowed,  each  meal  being  succeeded  at 
the  expiration  of  half  an  hour  by  one  or  more  doses  of  10  to  15  drops 
of  dilute  hydrochloric  acid,  since  deficient  secretion  of  the  gastric  acid 
is  apt  to  persist  for  some  time  after  convalescence  has  been  established. 
Too  great  care  cannot  be  exercised  to  avoid  the  development  of  chronic 
gastritis  or  a  condition  of  atonic  dilatation. 

Acute  gastric  catarrh,  when  due,  as  it  occasionally  is,  to  rapid 
changes  of  temperature  causing  a  sudden  chilling  of  the  body  after  it 
has  been  overheated,  is  managed  in  much  the  same  manner.  The  first 
indication,  however,  is  a  diversion  of  blood  to  the  surface,  which  may 
be  induced  by  the  employment  of  pilocarpine  hypodermically  or  the 
administration  of  a  hot  bath  ;  subsequent  chilling  of  the  surface  must 
be  avoided  by  packing  between  blankets  until  the  external  body-tem- 
perature is  lowered  gradually  to  the  normal.  Free  perspiration  thus 
brought  about  will  frequently  rapidly  jugulate  a  gastritis  so  arising, 
without  resort  to  other  measures. 

Toxic  Gastritis. — The  management  of  toxic  gastritis  occurring  in 
consequence  of  the  ingestion  of  such  corrosive  substances  as  the  mineral, 
carbolic,  and  oxalic  acids,  alkalies,  phosphorus,  arsenic,  and  other  irri- 
tants which  exert  a  corrosive  action  on  the  mucous  membrane,  resolves 
itself  into  the  neutralization  and  removal  of  the  irritant  poison,  the 
administration  of  demulcents  to  counteract  its  irritant  local  effect,  sup- 
porting the  powers  of  life  until  the  dangerous  period  is  past,  and,  finally, 
treating  the  resulting  gastritis  by  the  methods  already  indicated. 

The  corrosive  substance  swallowed  is  neutralized  by  its  appropriate 
antidote.  For  acids  a  mixture  of  calcium,  magnesia,  and  water  may 
be  used.  This  forms,  with  all  the  acids  except  oxalic,  soluble  harndess 
salts.  If  magnesia  is  not  at  hand,  solutions  of  sodium  carbonate,  chalk, 
or  soap  should  be  administered.  Ingestion  of  the  caustic  alkalies  de- 
mands the  cniploynient  of  diluted  acetic  acid,  vinegar,  lemon-juice,  tar- 
taric acid  ;  carbolic  acid  calls  for  soluble  sulphates,  or  calcium  hydrate 
or  saccharate.  Poisoning  by  phosphorus  necessitates  the  use  of  sulphate 
of  copj)or  or  the  old,  unrectified  oil  of  turjiontine,  while  the  ingestion 
of  arsenic  calls   for  the   hydrated  sesquioxide  of  iron  or  magnesium 

'  See  Kectal  Feeding  in  Ciastrio  I'ker. 

*  The  yelk  of  egg,  fragments  of  stale  bread  or  toast,  pounded  beef  or  chicken  to 
broths  or  clear  soup.     (Yeo,  \'olunie  I.  this  System.) 
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.suli»liat»'.      Ml  lei  lilacs  and    nils  arc    ailiniiii-tcicd    as   dL'inuk'cnts  aftor 
neutralizatiiiii   and  cvaciiaiion  ot"  the  alkalio  and   niiiu'ral  acids. 

In  all  cases  ot"  poisoninu',  unless  due  to  corrosivi-  or  mineral  acids, 
the  .stomach  should  l)e  emj)tied  anil  thoroujihly  washed  out  by  the  use 
of  the  stomaeh-pump  or  soft  tuhe  rather  than  by  emetics.  If  neither 
the  soft  tube  nr)r  the  stomach-pump  is  at  luuul,  Ewald  '  suir^ests  the 
employment  of  a  piece  of  ordinary  rubber  (gas)  tubing,  to  the  distill 
extremity  of  which,  in  lieu  of  a  funnel  should  the  latter  also  uot  be 
j)rocural)le,  the  neck  of  a  medicine-bottle  may  be  attached,  the  bottom 
haviui:  been  first  removed. 


CHRONIC  GASTRIC  CATARRH  AND  ATROPHY  OF 
THE  GASTRIC  TUBULES. 

Before  considering  the  therapeutics  of  chronic  gastric- catarrh  it  is 
essential  to  have  a  definite  understanding  of  what  this  term  indicates. 
There  has  existed  in  no  other  branch  of  medicine  a  more  utterly  mis- 
leading cla.ssification  of  diseases  than  that  adopted  for  those  affecting 
the  stomach.  This  is  })erhaps  largely  due  to  the  fact  that  so-called 
dyspep.sia,  when  not  symptomatic,  originated  by  a  structural  lesion, 
rarely  shortens  life,  so  that  opportunity  of  comparing  the  comjjlexus 
of  symptoms  with  the  intrd-vitam  pathological  alterations  ol)served 
after  death  have  been  few,  and  the  character  of  these  alterations  have 
also  been  obscured  by  the  early  post-mortem  changes  which  occur  in 
the  stomach-walls. 

The  terms  dyspepsia,  apepsia,  bradypepsia,  gastric  atony,  chronic  indi- 
gestion, and  the  like  have  been  and  are  still  used  by  some  interchange- 
ably with  the  term  gastric  catai-rh,  entirely  without  regard  to  what  may 
be  the  pathological  condition  underlying  the  .symptoms.  In  Germany, 
with  the  teaching  of  the  stomach-tube  to  compare  with  the  results  of 
clinical  observation  as  a  basis  of  diagnoses,  a  more  correct  nomenclature 
of  gastric  ailments,  founded  on  pathological  conditions  as  well  as  ana- 
tomical seat,  has  been  formulated.  Through  the  influence  of  German 
writers  in  this  field  we  no  longer  diagnosticate  "  dyspepsia,"  employ- 
ing the  term  to  represent  a  morbid  entity.  Such  ambiguous  titles  as 
apepsia,  irritable,  atonic  dyspepsia,  chronic  indigestion,  and  others 
similar,  indicative  as  they  are  of  mere  .symptomatic  conditions  if 
they  are  not  loosely  used  as  synonyms  of  gastritis,  are  now  employed 
to  represent  functional  morbid  states  of  the  stomach  induced  and  per- 
petuated   by  a   disturbance   of  its  nervous    mechanism.^      A    correct 

*  Klinik  der  Verdaunrtungskrankheiten,  vol.  ii.  j).  275,  1888. 

*  Vide  Ewald,  op.  cit.,  p.  277. 
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understand iii<i;  of  this  is  absolutely  essential  for  a  sueeessful  therapy 
in  gastrie  disorders. 

With  neuroses  of  the  stomach,  however,  it  i«  not  tiie  writer's  province 
to  deal.  He  can  here  scarcely  do  more  than  advise  due  caution  in  ar- 
riving at  a  diagnosis  of  chronic  gastric  catarrh  Avhere  the  possibility  of 
a  neurosis  underlying  the  symptoms  is  in  question,  since  the  manage- 
ment of  the  former  is  entirely  different  from  that  of  the  latter;  but  if 
a  wide  difference  exists  in  the  treatment  of  the  two  conditions,  the 
symptomatology  of  each  is  also  so  divergent — except  perhaps  in  nerv- 
ous anacidity  and  snppressed  secretion  due  to  atrophy  of  the  tubules 
— that  it  requires  no  great  power  of  discernment  to  distinguish  the 
functional  ailment  from  that  with  definite  structural  alteration. 

A  rational  therapy  ncx-essitates  at  least  a  cursory  knowledge  of  the 
minute  anatomical  alterations  at  the  root  of  the  symptoms.  These 
changes,  which  cannot  be  considered  here  at  length,  may  be  said  to 
consist  essentially  of  a  parenchymatous  and  interstitial  inflammation 
of  the  secretory  glandular  structure  of  the  entire  mucous  membrane 
of  the  stomach,  especially  in  the  pyloric  region,  leading  to  degenera- 
tion, atrophy,  and  abolition  of  function.  In  consequence,  production 
of  a  proper  digestive  juice  caimot  occur,  but  in  its  stead  there  may 
be  secreted  an  alkaline  mucus  which  not  only  possesses  no  diges- 
tive activity,  but  which  interferes  chemically  and  mechanically  with 
the  function  of  the  stomach. 

Several  forms  of  chronic  gastritis  are  distinguished,  differentiated 
by  the  result  of  examination  of  the  stomach-contents  removed  fasting 
and  after  the  test-meal  by  the  tube  in  the  manner  already  described. 
These  are  simple,  catarrhal,  and  atrophic  gastritis.'  They  all  agree  in 
that  there  is  always  an  alteration  in  the  character  and  a  diminution  in 
the  amount  of  the  digestive  secretion,  due  to  an  organic  affection  of  the 
mucous  membrane  involving  the  secretory  glandular  apparatus,  and 
never  hvpersecretion  or  hyperacidity  through  increased  formation  of 
hydrochloric  acid,  which  cannot  result,  in  consequence  of  inHannuation 
of  the  secretory  structure.'^ 

It  is  necessary  that  the  principal  characteristics  of  each  form,  Jis 
shown  by  an  examination  of  the  stomach-contents  lasting  and  after 

'  This  classification  is  that  of  Ewald,  which  is  very  convenient  clinically.  (  Vide 
he.  cit.,  and  also  Dcut.^ch(  Mfdizimtl  Zeitinui,  May  (>,  ISSO.")  He  also  divides  functional 
(dyspeptic)  disordci-s  into — ((()  that  with  liyperaoidity,  in  wliich  a  very  acid  g-astric 
juice  is  secreted  which  digests  promptly:  in  this  form  the  fasting  stomach  is  empty ; 
(6)  that  with  liy[)ersecretion,  in  wliich  the  fasting  stomach  contains  g-astric  juitv ;  (e) 
Buhaiidity  or  anacidity,  that  form  in  which  secretion  of  hydrochloric  acid  is  dimin- 
ished or  ahsent;  (</)  that  with  atony  of  the  stomach,  in  wliich  the  g;istric  peristole  is 
delaved,  the  ingesta  remaining  an  ahnorinally  long  time  in  the  stomach. 

*  As  Kwald  points  out,  the  tendency  of  intlammation  here,  as  in  secn^-ting  glands 
elsewhere,  must  be  toward  cessation  of  function. 
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fiMMJ,  !»(,'  .-mvi'vc'il,  siiK-c  the  tivatiiK'iit,  wliii-h  in  tlu'  iiiaiii  is  similar  in 
all,  imist  !)»•  iiiodiHtHl  in  some  particulars  accunliiii;;  to  the  dominance 
of  one  or  tlic  otlicr  variety. 

In  simple  ua-^tric  catarrli  tlicrc  is  present  durin«;  tasting  small 
amounts  of  a  mucous  watery  lluid,  frequently  bile-stained,  and  mixed 
with  duodenal  contents  after  removal  l»y  the  tube.  A  precipitate  of 
epithelial  cells  occurs  from  this  on  stauding;,  eontainin>^-  numerous 
roiuid  cells  and  small  amounts  of  food-remnants.  After  a  test-meal, 
examination  shows  diminution  in  hydrochloric  acid,  pepsin,  and  the 
milk-cunlling  ferment.  Peptone  and  albumoses  are,  however,  formed 
within  as  well  as  without  the  stomach.  Lactic  acid  and  the  fatty  acids 
are  apt  to  be  present. 

In  the  second  variety,  mucous  gastritis,  between  which  and  the  first 
transition  forms  occur,  as  they  likewise  do  between  mucous  and  atrophic 
gastritis,  an  abundance  of  mucus  is  present,  both  fasting  and  after  food. 
The  acidity  is  always  low.  Free  hydrochloric  acid  is  almost  entirely 
absent.  Peptone  exists  only  in  traces ;  proteoses,  however,  are  formed 
abtnidantly.  Digestion  outside  the  body  is  impossible  without  the 
addition  of  hydrochloric  acid,  and  even  then  it  is  retarded  (showing 
diminution  in  pepsin) ;  the  milk-curdling  ferment  is  much  diminished 
or  absent. 

In  the  more  advanced  form,  atrophic  gastritis,^  toward  which  the 
mucous  variety  gradually  tends,  during  fasting  and  after  food  the 
stomach  is  quite  empty  and  free  from  mucus ;  hydrochloric  acid, 
pej)sin,  and  the  milk-curdling  ferment  are  entirely  absent,  because  of 
complete  atrophy  of  the  glandular  secretory  structure  of  the  mucous 
membrane. 

In  the  management  of  chronic  gastritis,  as  in  the  acute  form,  our 
primary  aim  should  be  to  discover,  and  if  possible  remove,  the  under- 
lying cause,  should  it  still  be  present,  in  order  that  if  the  gastritis  has 
not  advanced  to  pronounced  structural  alterations  in  the  tubules  a 
return  to  the  normal  may  be  more  rapidly  facilitated  than  if  the 
treatment  from  the  first  were  chiefly  symptomatic. 

Recurring  attacks  of  acute  gastric  catarrh,  arising  chiefly  through 
over-indulgence  of  the  appetite,  whether  in  food  or  drink,  tend 
to  provoke  chronic  gastritis.  Antecedent  acute  gastritis  may  thus 
originate  the  chronic  affection,  or  the  latter  may  be  occasioned  pri- 
marily by  the  gradual  action  of  similar  causes  operating  in  the  pro- 
duction of  the   acute   form.     These   the  writer   has   already  enume- 

'  While  atrophy  of  the  gastric  tubules  is  usually  secondary  to  chronic  gastric 
catarrh,  it  may  less  frequently  also  occur  idiopathically,  due,  as  suggested  by  Meyer 
{Zeitschriftf.  klin.  Med.,  Bd.  xvi.  p.  363),  to  disease  of  Auerbach  and  Meissner's  plexus 
or  of  the  vagus  or  sympathetic.  Meyer  has  entitled  this  form  gastric  phthisis.  It  is 
most  common  in  the  aged :  the  symptoms  are  those  of  pernicious  anaemia. 
Vol.  II.— 58 


914  ACUTE  AXD   CIIRONIC  GASTRIC  CATARRH,   ETC. 

ratcfl  :  they  need  not  be  reconsidered.  Other  caufscs  are  the  presence 
of  f"nncti(^nal  gastric  derangements,  the  forms  of  nervous  "dys})ei)- 
sia"  just  alhided  to,  which  produce  weakness,  irritation,  and  subse- 
quent infianunation  of  the  gastric  mucous  membrane,  through  the 
latter  being  unable  to  act  properly.  Gastric  disorders  of  this  type 
merit  promj)t  and  careful  attention,  lest  they  gravitate  into  chronic 
gastric    catarrh  or    ulcer. 

Obstruction  to  the  portal  circulation,  however  brought  about, 
whether  by  disease  of  the  lungs,  heart,  or  liver,  or  by  anaemic  condi- 
tions producing  weakened  heart-action  and  slight  iscluemia,  causes 
gastric  catarrh  through  the  mechanical  (or  passive)  congestion  of  the 
:stomach  induced.  Ailments  thus  originating  catarrh  of  the  stomach 
must  receive  attention  before  the  local  gastric  conditions  can  be  im- 
proved, otherwise  remedial  measures  directed  solely  to  the  stomach 
will  be  inoperative. 

Obstructive  disease  of  the  heart  and  lungs  demands  such  medica- 
ments as  digitalis,  strophanthus,  caifeine,  strychnine,  and  arsenic — 
agents  which  remove  ischsemia  and  support  the  circulation,  both  di- 
rectly and  indirectly,  through  their  effect  on  nutrition.  If  it  be  neces- 
sary to  use  digitalis  or  strophanthus  for  a  more  or  less  continuous 
period,  the  latter  should  perhaps  first  be  tried,  since,  though  usually 
not  quite  so  efficient  as  digitalis,  it  is  not  only  without  irritating 
effect  on  the  stomach,  but  acts  as  a  mild  stomachic.  Digitalis,^  on 
the  contrary,  is  a  gastric  irritant,  and,  though  its  effect  in  this  direction 
is  quite  insignificant  in  comparison  with  its  beneficial  influence  in 
removing  impediments  to  the  circulation,  it  is  preferable  not  to  resort 
to  it  if  a  substitute  can  be  found.  Digitalis  might  first  be  used  for 
a  short  time,  until  the  condition  of  ischtemia  is  removed ;  the  equal- 
ized circulation  may  then  be  maintained  by  strophanthus  and  ai*seuic. 
When  decided  ansemia  accompanies  a  failing  circulation,  arsenic  is 
often  more  efficacious  than  digitalis,  as  was  pointed  out  by  Bram- 
well.  The  fact  that  arsenic  has  a  decidedly  stimulating  eflect  on 
gastric  digestion,  causing  pepsin-hydrochloric  acid  to  dissolve  a  much 
larger  amount  of  albumin  than  M'ould  be  digested  were  it  not  pres- 
ent,^   renders    it  specially   useful    in    gastritis    originated    and    main- 

^  Leube  ( Zicms><en\'s  Ci/clojxvdia,  vol.  rii.)  is  of  the  opinion  that  thoui;h  digitalis 
causes  anorexia,  nausea,  and  vomiting,  it  should  still  be  employed  in  gastritis  due  to 
o1>struetive  pulmonary  and  cardiac  atiections,  since  the  equalization  of  tiie  circulation 
it  produces  will  l)e  accomi)anied  by  a  corresponding  amendment  in  the  g:istritis.  He 
believes  that  in  tliose  cases  in  which  the  cardiac  condition  is  improved  without  a  cor- 
responding amelioration  in  the  gastritis  the  latter  is  due  to  another  cause  than  venous 
congestion.  However  this  may  lx\  if  another  drug  less  irritating  to  the  stomach  can 
replace  digitalis,  it  should  of  coui-sc  be  used  wheiv  the  function  of  the  latter  is  dis- 
turbed. 

^  As  has  Ik'cu  sliown  by  Chittenden.  Maliciil  ^Vtio-,  Feb.  Ul,  1889. 
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taincil  l>v  canliac  disca-se.  Free  puriTJition  to  unload  the  portal  circle 
is  friMjucntly  necessary  in  gastritis  due  t<»  heart  disease,  as  it  is  in  that 
arisint;  from  disease  of  the  liver,  Jilue  mass,  cahuuel,  jxidophylliu, 
oolocynth,  and  such  salines  as  sodiiun  snlphate  and  ])hnsphate,  all  of 
which  have  both  a  cholaiiooue  action  and  a  depietoi-y  dlect  on  the 
engoriixil  portal  viscera,  are  especially  useful.  Passive  eon<j:eslion  of 
the  stomach  causinti;  irastric  catarrh,  arisiui;-  through  enfeebled  heart- 
action  indnced  by  idiojiathic  or  secondary  aniemias,  re(piires  similar 
treatment — strophanthus  as  a  heart-tonic;  arsenic,  strychnine,  and  iron 
(with  laxatives)  to  stimulate  hremogenesis. 

^^'asting  diseases  and  all  sources  of  malnutrition,  such  as  ])lithisis, 
chronic  malaria,  cancer,  nephritis,  neurasthenia,  and  old  age,  predispose 
to  chronic  stomach  catarrh  by  the  induction  of  ana?mia,  gastric  atony, 
and  probably  degeneration  of  the  vessels  of  the  stonuieh.'  The  thera- 
peusis  of  cases  of  this  sort  is  that  of  ordinary  chronic  gastritis,  the 
ansenn'a  and  its  cause  not  being  overlooked 

The  remote  cause  of  gastritis  having  received  consideration,  we  should 
direct  our  efforts  toward  removing  the  more  direct  one  dejx-nding  upon 
the  former — an  abnormal  condition  of  the  stomach  permitting  fer- 
mentative processes  to  occur — instituting  and  maintaining  a  healthy 
state  of  the  mucosa,  and  so  stimulating  its  glandular  apparatus  that 
the  elaboration  of  a  proper  digestive  fluid  will  result,  the  utmost  caution 
being  observed  during  the  process  of  cure  that  the  affected  organ  is  not 
overtaxed  by  injudicious  feeding.  The  treatment  of  special  symptoms, 
such  as  arise  through  indigestion  and  fermentation  of  the  ingesta, 
must  also  engage  our  attention.  The  habits  of  the  patient  should 
be  carefully  scrutinized,  all  those  prejudicial  to  liealth  being  corrected. 
Systematic  exercise  in  the  open  air,  regularity  in  eating,  thorough  mas- 
tication of  food,  attention  to  skin  and  bowels — in  short,  all  that  pertains 
to  general  hygiene — demand  and  must  receive  as  much  consideration  as 
the  medicinal  treatment  itself. 

In  cases  of  mucous  gastritis,  in  which  the  lining  membrane  is 
covered  with  a  thick,  tenacious  layer  of  alkaline  mucus,  permitting 
fermentative  processes  to  occur,  and  both  interfering  with  the  elabora- 
tion and  causing  the  neutralization  of  the  proper  gastric  juice,  and  in 
those  cases  of  simple  gastritis  and  of  gastric  atrophy  in  which,  through 
atonv  of  the  mucous  membrane,  stagnation  of  the  ingesta  occurs,  it  is 
absolutely  necessary,  in  order  to  fulfil  the  first  indication  above  men- 
tioned, that  washing  out  of  the  stomach  be  systematically  practised.2 
This  should  be  done  at  least  once  daily,  preferal>ly  an  hour  before 
breakfast ;  if  twice  daily,  the  second  washing  should  be  about  an  hour 
before  the  evening  meal  and  at  least  five  hours  after  the  preceding  meal. 

^  Flint  in  Reference  Handbook  of  the  Med.  Sciences. 

"^  The  method  of  hiva»e  is  described  under  Gastrectasia. 
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Lavage  is  not  only  of  the  greatest  ntility  as  a  cleanser,  removing  from 
the  stomach  nuiciis  and  remnants  of  undigested  food,  but  it  also  ranks 
high  as  a  stimulator  of  glandular  activity.  The  utility  of  lavage 
in  this  direction  is  so  decided  that  it  cannot  well  be  replaced  by  the 
ingestion  of  fluid  to  be  absorbed  from  the  stomach  or  to  pass  onward 
through  the  Ijowel.  Lavage  should  be  resorted  to  in  all  cases  of 
gastritis,  even  though  unattended  by  the  formation  of  mucus,  in 
which  there  is  persistent  diminution  in  the  formation  of  hydrochloric 
acid. 

In  cases  of  mucous  gastritis  the  wash-water  should  preferably  be 
sterilized  bv  boiling.  It  should  be  introduced  warm,  and  may  be  either 
plain  or  medicated.  When  our  object  is  simply  to  cleanse  tlie  stomach- 
surface  in  cases  characterized  by  a  free  secretion  of  mucus,  alkalies 
havintr  a  solvent  action  on  the  latter  are  to  be  used,  such  as  sodium 
bicarbonate  and  chloride,  a  tea-spoonful  or  more  to  the  pint.^  If  fer- 
mentative processes  are  occurring  actively  in  the  stomach,  as  shown  by 
the  presence  of  large  amounts  of  the  fatty  acids,  the  addition  of 
antizymotics  to  the  wash-water  may  be  necessary.  Each  washing 
should  be  continued  until  the  fluid  returns  through  the  funnel  clear 
and  free  from  mucus,  care  being  taken  that  the  stomach  is  finally 
entirely  emptied  when  the  wash-water  contains  substances,  such  as 
borax,  which  if  left  in  the  stomach  might  irritate  that  viscus.  If 
our  chief  object  in  resorting  to  lavage  is  to  stimulate  the  secretory 
function,  no  agent  is  more  beneficial  than  sodium  chloride,  which, 
absorbed  into  the  blood,  not  only  contributes  toward  the  production 
of  hvdrochlorie  acid,  but  also  promotes  the  transformation  of  ]-»ep- 
sinogen  into  jiepsin. 

It  requires  but  few  applications  of  lavage  in  suitable  cases  for 
benefit  to  be  apparent.  Improvement  is  soon  so  decided  that  the 
patient,  if  at  first  averse  to  the  use  of  the  tube,  becomes  accus- 
tomed to  its  manipulation,  and  could  not  readily  be  persuaded  to 
abandon  it.     Ewald  ^  regards  no  remedy  of  greater   service   in    the 

^  It  is  perhaps  better  in  all  forms  of  pastric  catarrh  to  use  an  alkalinized  water, 
preferably  eontainins  sodium  bioarlionate  and  chloride,  since  in  all  forms  of  stomach 
catarrh  diminution  of  secretion  of  pepsin-hydrochloric  acid  occurs.  Both  of  tiiese  sodium 
salts,  when  employed  in  small  amount,  stinudate  the  elaboration  of  gastric  juice,  (^ne 
of  the  methods  in  use  (Leube,  Deutsche^  Archivf.  kl.  Med.,  Bd.  33,  p.  Vl)  for  luscertain- 
ing  the  condition  of  the  secretory  activity  of  the  peptic  glands  is  based  on  this  well- 
known  stimulating  power  of  alkalies,  especially  of  sodium  carlwnate,  on  the  secretion 
of  pepsin-hydrochloric  acid  :  oO  ccm.  of  a  3  per  cent,  solution  of  sodium  are  intro- 
duced into  the  fasting  stomach,  cleansed  by  lavage,  and  after  twelve  minutets  are 
withdrawn  through  the  tube  by  the  aid  of  oOO  irm.  of  lukewarm  water.  If  the  water 
fails  to  react  acid,  a  decidedly  diminished  secretion  or  supim^ssion  of  the  gastric  juice 
exists.  (For  the  iniiuence  of  sodium  carbonate  on  the  secretion  of  g-astric  juice  in 
chronic  gastritis,  see  also  Leube,  Zicmsxens  Ci/clofuvdia,  Am.  ed.,  vol.  vii.  p.  ISi'.) 

*  Kliiiik  da-  VcrdautuKjskraitkheitai,  p.  298. 
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trt-atiiu-nt  of  clinmic  <:asti-ir  fatarrli.  Ilf  -tato  that  ca-cs  wliicli  have 
Im'cu  sul)it'<tc(]  t«i  ;ill  varictit's  iA'  tiTatiiu-iit  save  hivaur  t">r  niniith-^  <»r 
years  witliniit  l)eiiefit,  liave  been  either  rapidly  improved  or  eiitin-lv 
cured  In-  the  latter;  employed,  of  course,  in  eonjiiiietioii  with  other 
rational  measures  whieh  alone  have  been  inettieient.  Mv  own  ex- 
perience, thougii  less  extensive  than  Ewahl's,  is  in  aeeord  with 
this. 

When  lava>i:e  is  impraetical)le,  whether  because  the  case  is  too  mild 
to  re(piire  it  or  the  prejudiees  of  the  patient  forbid  its  use,  the  in^'s- 
tion  of  half  a  pint  to  a  pint  of  hot  water  containino;  a  little  sodium 
Ijicarbonate  and  common  salt  may  be  substituted  for  it.  This  should 
be  taken  on  the  empty  stomaeh  in  the  mornini:;and  before  the  last  meal 
of  the  day,  at  the  time  reeommended  for  lavage,  or  in  its  ])lace,  wiien 
available,  one  of  the  more  palatable  natural  saline  waters  may  be  drunk, 
sueh  as  the  (xerman  Kissingen  (Rakoczy)  or  Wiesbaden  (Kochl)runner), 
as  reeommended  l)y  Boas,*  the  use  of  whieh  for  periods  of  three  or  four 
weeks  in  cases  of  diminished  gastric  seeretion  he  has  found  induces  aii 
increase.  These  waters  consist  essentially  of  a  weak  solution  of  com- 
mon salt  and  of  alkaline  carbonates,  esjieeially  that  of  sodium,  andean, 
for  all  practical  j)urposes,  be  replaced  by  the  addition  of  sodium  chloride 
and  bicarbonate  to  ordinary  water.  Xatural  saline  waters  of  our  own 
country  which  resemble  in  composition  the  German  spring  waters  are 
also  very  numerous.  There  seems  no  doubt  as  to  the  efficiency  of 
sodium  chloride  and  sodium  bicarbonate,  when  taken  fasting  in  small 
quantities,  as  stimulators  of  gastric  secretion.  Abundant  exjwrimental 
and  clinical  evidence  has  shown  their  great  value.  The  action  of 
sodium  bicarbonate  in  this  direction  seems  to  be  entirely  local,^  while 
that  of  common  salt  is  both  local  and  systemic.  "An  acid  on  one 
side  of  a  secreting  membrane,  an  alkali  on  the  other,  is  the  condition 
most  favorable  for  osmosis "  (Bartholow).  Small  doses  of  sodium 
bicarbonate  ingested  on  the  empty  stomach  stimulate  an  outflow  of 
gastric  secretion,  which  it  in  part  neutralizes  :  after  the  neutralization 
of  alkali  the  flow  continues,  and  is  decidedly  greater  in  amount  than 
if  its  secretion  has  not  been  thus  induced.  If  taken  in  decided  doses, 
whether  during  fasting  or  after  food,  the  gastric  secretion  is  neutral- 
ized and  digestion  disturbed.  Absorbed  into  the  blood  in  large 
amounts,  the  alkalinity  of  that  fluid  is  increased  and  diminished 
secretion  of  hydrochloric  acid  is  likely  to  result. 

The  effect  of  sodium    chloride  on  gastric  secretion  and    digestion 

^  Diagnodik  und  Therapie  der  Mafjenakrankheiten,  p.  262 

'  It  would  seem  that  all  COj  waters  powerfully  stimulate  the  secretion  and  absorp- 
tion of  the  stomach  (Ewald,  op.  cit.,  p.  300).  So  that  the  special  action  of  sodium 
bicarbonate  is  not  alone  due  to  its  base.  The  contact  of  CO.j  with  the  mucous  mem- 
brane of  the  stomach  not  only  excites  the  secretion  of  gastric  juice,  but  also  assists  in 
ridding  the  stomach  of  the  various  gases  present  through  fermentation  (Leube). 
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seems  to  differ  somewhat  according  to  whether  it  is  taken  on  an  empty 
stomach  or  during  digestion.  The  more  recent  experiments  of  Roberts 
and  others  ^  with  artificial  digestive  mixtures  show  that  common  salt, 
introduced  into  the  mixture  in  even  very  small  quantities  after  digestion 
has  begun,  has  a  very  considerable  inhibitory  effect  on  this  process, 
and  with  0.5  per  cent,  (or  1  :  200)  this  retardation  is  so  great  as  to 
check  further  digestive  action.  This  would  aj)pear  to  be  due  in  some 
way  not  comprehended  to  the  influence  of  sodium  chloride,  as  of  other 
salts  (the  action  of  which  we  can  more  easily  understand),  on  the 
gastric  juice  already  secreted,  rather  than  on  the  mechanism  of  elabo- 
ration. In  this  connection  it  is  of  importance  to  note  a  highly  signif- 
icant fact  pointed  out  by  Sherican  Lea^  in  comparing  the  results  of 
artificial  digestion  and  of  normal  gastric  digestion,  as  it  may  explain 
tlie  contradictory  conclusions  reached  by  clinical  and  laboratory  experi- 
menters in  this  field. 

Lea  points  out  that  the  conditions  under  which  the  two  processes 
occur  are  very  dissimilar.  In  natural  gastric  digestion,  in  addition  to 
fresh  secretion  of  gastric  juice  continually  being  produced,  constant 
movement  of  the  chyme  is  taking  place,  and  the  products  of  the  meta- 
morphosis of  the  ingesta  are  being  incessantly  removed.  Conditions, 
therefore,  are  very  favorable  for  rapid  absorption  of  a  soluble  salt, 
such  as  sodium  chloride,  little  remaining  in  the  stomach  to  interfere 
with  the  digestive  process  unless  nnich  has  been  introduced  ;  so  that 
the  inhibition  of  digestion  that  occurs  in  the  test-tube  is  probably  not 
repeated  normally  in  the  stomach. 

The  local  effect  of  common  salt  in  small  amount  is  stimulating  to 
pepsin-hydrochloric-acid  formation  and  to  the  transformation  of  pepsin- 
ogen into  active  pepsin.  Systemically,  it  unquestionably  contributes 
to  the  formation  of  the  gastric  acid,^  the  production  of  the  latter  entirely 
ceasing  during  sodium  chloride  starvation,  as  Calin^  and  Voit^  have 
shown. 

The  frequent  use  of  mild  saline  laxatives,  particularly  waters  con- 
tainins:  sodium  chloride  and  bicarbonate,  besides  their  sptvial  laxative 
salt  (preferably  sodium  sulphate),  is  of  distinct  service  in  synergi/.ing 
the  effect  of  lavage  in  cleansing  the  stomach  of  mucus,  promoting  a 
healthv  condition  of  its  walls,  and  influencing  its  functions  generally 
for  good,  even  when  lavage  alone,  as  commonly  happens,  promotes 

^  Boas,  op.  oil.,  p.  261.  See  also  Roberts,  Digestion  and  Diet,  Phila.,  1891,  p.  146,  et 
seq. 

2  Journal  of  Phjisiolog,!,  p.  226,  vol.  xi.,  1890. 

•''  The  source  of  the  hydrochloric  acid  is  undoubtedly  the  sodium  chloride  of  the 
blood  and  lymph  (Landois  and  Stirlins,  Phj/,^iolo(fij). 

♦  "  Die  Maucinordauung  ini  Cljlorluuiger,"  Zeitschr.f.  Physiol.  Chein.,  I>d.  x.,  p.  522, 
et  seq.,  quoted  l\v  Txias.  op.  cil.,  p.  261. 

*  Landois  and  Stirling,  loc.  cit. 
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ro«ruI;ir  alvinc  I'Viiciuitiuns  tlirniii;li  its  stimulatiiiLr  effect  on  frastric 
ami   iiitr-tiiial   in'i-i-tolc. 

SaliiR'  laxativi'.-  also  n-lieve  tlie  eiipn'ged  ooiulition  ot"  the  imicous 
nieiiihraiie  l>y  tlu-ir  (K'lilctorv  inHiiciK-o  on  tlu'  portal  ciiviilatioii. 
Carlsbad  wtiters  ami  salts,'  which  r(»nsist  essentially  of  sodium  sul- 
phate, hicarhonate,  and  chloride,  are  of  special  value  if  not  employed 
too  coiitimiously  or  in  too  ureat  quantities. 

Kwald  ami  Sandberii-'s "  recent  investigations  into  the  inlluenee  of 
tlu-e  waters  on  the  gastric  finictions  show  that  their  absorption  is  very 
rapid,  especially  when  ingested  warm  ;  that  they  have  a  nnich  greater 
stimulating  inHueuce  on  the  st(tmach  than  simple  water,  decidedly 
augmenting  gastric  secretion,  the  hydrochloric  acid,  pepsin,  and  ren- 
net-ferment being  greatly  increased  after  a  time;  and  that  this  iuHu- 
ence  is  maintained  even  after  a  five  or  six  weeks'  course  of  the 
waters. 

Xo  remetly  has  been  more  widely  used  than  silver  nitrate  in  chronic 
catarrhal  conditions  of  the  gastro-intestinal  tract.  The  extended  employ- 
ment of  this  salt  would  indicate  its  utility,  which  seems,  however,  founded 
on  no  definitely  known  physiological  effect.  It  is  said  to  possess  seda- 
tive, astringent,  and  alterative  properties.  However  it  may  act  in 
promoting  a  healthy  condition  of  the  mucosa  in  gastric  catarrh,  the  fact 
that  it  is  of  benefit  in  moderate  doses,  in  connection  with  the  use  of 
the  stomach-douche,  is  undoubted,  and  a  lack  of  a  clear  conception  of 

'  There  is  now  prepared  in  Carlsbad,  after  the  formula  of  Professor  Ludwig  of 
Vienna,  and  sold  in  this  country  through  the  Eisner  &  Mendelson  Co.  of  New  York, 
Carlsbad  salts  in  powder  form,  representing  all  the  saline  ingredients  of  Carlsbad  water. 
It  is  termed  "  Natural  Carlsbad  Sprudel  Salt  in  powder  form."     Its  formula  is: 

Lithium  bicarlionate  .    0.39  per  cent.  I  Sodium  fluoride  ....  0.09  per  cent. 

Sodium  bicarbonate  .  .  35.95       "  Sodium  borate     ....  0.07       " 

Sodium  sulphate   .    .  .  42.03       "  |  Silicic  acid  anhydride    .  0.03       " 

Sodium  chloride   .    .  .18.16       "  j  Iron  oxide    .....    .0.01        " 

Potassium  sulphate  .  .    3.'2o       "  ' 

This  powdered  Carlsbad  salt  is  infinitely  preferable  in  cases  of  gastric  catarrh  to  the 
crystallized  Sprudel  salt  prepared  after  Becher's  formula,  which  is  also  largely  used. 
The  latterV  chief  ingredient  is  .'iodium  sulphate,  it  containing  less  than  1  per  cent,  of 
common  salt  and  but  5  per  cent,  of  sodium  carbonate.  The  crystalline  salt  should 
be  used  in  those  cases  in  which  a  cholagogue  and  purgative  action  only  are  desired. 
The  powdered  Sprudel  salt,  on  the  contrary,  quite  well  replaces  the  water.  According 
to  Jawoi"ski,  who  has  elaborately  investigated  the  subject  (Aclio)i,  Therapeutic  Value,  and 
Uses  of  CarMad  Sprudel  Salt  (powder  form),  translated  by  Toboldt,  P.  B.  Blakiston, 
Phila.),  this  salt  has  very  nearly  the  same  therapeutic  eflect  on  the  stomach  as  the 
Carlsbad  water,  though  it  is  less  stimulating.  Jaworski  foimd  that  the  gastric  juice 
becomes  capable  of  peptonization  earlier,  and  that  the  stimulating  efifect  on  secretion 
lasts  longer,  after  the  water  than  the  salt.  He  also  noted  that  while  warm  Carlsbad 
water  is  more  stimulating  to  the  gastric  function  than  cold,  the  contrary  is  the  case 
with  the  salt ;  which  latter  should  therefore  be  administered  in  cold  solution  if  the 
object  is  to  .stimulate  gastric  secretion  rather  than  intestinal  peristalsis. 
'^  Centralbl.  f.  med.  Wissensch.,  1888,  p.  396. 
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its  effects  sIkmiM  n<jt  militate  against  its  employment  on  the  face  of  the 
;3linical  evidence  in  its  favor.  It  is  of  far  more  utility  as  a  sedative 
and  astringent  than  bismuth,  nnich  used  in  the  same  class  of  cases, 
and  should  l)e  administered  in  doses  of  |  to  J  grain  three  times  daily, 
combined  with  a  small  (:|uantity  of  belladonna  or  opium,  a  half  hour 
or  more  before  meals,  when  gastralgia  or  deep-seated  tenderness,  indi- 
cating a  pronounced  inflanmiatory  concbtion  of  the  stomach,  is  present. 
This  may  be  continued  for  a  month  or  six  weeks,  and  after  an  inter- 
mission again  resorted  to  should  its  employment  seem  to  have  been  of 
benefit.^  Subacute  inflammatory  conditions  of  the  stomach  accompa- 
nyino-  chronic  gastritis,  especially  that  of  drunkards,  in  which  the 
tongue  is  abnormally  red  and  the  papillre  prominent,  are  often  quickly 
relieved  bv  zinc  oxide  in  3-  to  5-grain  doses,  or  a  preparation  of  bis- 
muth, the  subnitrate  or  carbonate,  in  doses  of  5  to  20  or  more  grains. 
These  may  be  administered  alone  or  in  combination  with  dilute  hydro- 
cvanic  acid,  or  with  morphine  if  decided  epigastric  tenderness  exists. 
They  should,  of  course,  be  taken  on   the  empty  stomach. 

In  addition  to  the  steady  employment  of  lavage,  or  the  use  of  large 
draughts  of  the  saline  waters  on  an  empty  stomach  half  an  hour  to  an 
hour  before  meals,  once  or  twice  daily,  as  a  cleanser  of  the  mucous  mem- 
brane and  as  a  stimulant  to  the  secretory  activity  of  the  stomach,  other 
agents  exerting  an  influence  for  good  in  the  latter  direction  also  deserve 
special  notice.  The  chief  of  these  is  hydrochloric  acid,  the  use  of 
which  serves  a  triple  ])urpose  in  chronic  gastritis.  It  stimulates  the 
formation  of  j)cpsin,  and  perhaps  its  own  secretion :  it  acts  as  a 
digcstant  when  its  secretion  is  diminished,  and  as  an  antizymotic, 
inhibiting  fermentative  processes  which  constantly  occur  in  the  stom- 
ach in  this  disease  through  lack  of  formation  of  hydrochloric  acid  and 
because  of  diminished  peristole.  As  a  stimulator  of  glandular  activity 
hydrochloric  acid  takes  high  rank.  It  is,  however,  indicated  for  this 
purpose  only  in  cases  in  which  complete  atrophy  of  the  tubules  does 
not  exist,  when  free  hydrochloric  acid  is  still  secreted,  even  if  only  in 
traces,  as  is  shown  by  the  digestive  test  outside  the  body.  Should  the 
gastric  filtrate  alone,  or  with  the  addition  of  hydrochloric  acid,  digest 
egg-albumin  or  blood-tibrin,  and  if  the  lab-test  is  iiositivc,  hydrochloric 
acid  may  be  employed  with  benefit."     Under  its  use.  especially  Mhen 

'  A  word  of  warnins;  is  here  neoessary  regarding  tlie  dose  of  silver  nitrate  fre- 
quently advised.  The  use  of  a  grain  three  times  daily,  the  niaxinnun  given  in  many 
textbooks,  is  not  unattended  with  danger,  and  should  not  lie  jn-eserilied  exeept,  perhaps, 
in  gastric  ulcer,  where  the  henetit  anticipated  from  its  employment  for  a  short  time 
seems  greater  than  the  risk  encountered  from  the  use  of  a  dose  so  largt?.  Ajiart  from 
the  danger  of  argyria  from  its  continued  use,  neuritis  and  kidney  degeneration  may 
occur.  Gowers  {Disiase.t  of  the  Nerrniis  Siistem,  p.  321,1888)  states  that  a  grain  a  day 
has  been  said  to  cause  fatal  kidney  disease,  and  he  lias  seen  a  case  in  which  a  much 
smaller  dose,  taken  daily  for  nine  months,  caused  albuminuria. 

^  Boas,  op.  cit.,  p.  24i). 
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combined  with  oniiiiiuu  salt,  scrrctiuii  ot"  a  niore  active  gastric  juice 
occurs  spontaneously.'  Its  mode  of  administration  will  be  discussed 
under  that  oi'  Artificial   Ditrestants. 

The  einj)l<)vment  ot'sonie  <»t"  the  so-called  >t(miacliic-,  ihouj^h  ol"  less 
utility  ill  chronic  gastric  catarrh  than  the  seeretorv  stimulants  already 
mentioned,  deserves  attention.  The  chief"  of  these  is  certain  of  the 
bitters,  the  intiuenee  of  which,  however,  on  the  secretory  process  in 
gastritis  is  less  beneficial   than    in    functional   (nervous)  atony  of  the 

StOUKK'h. 

When,  however,  a  subintlamniatory  condition  is  present,  as  in  slight 
cases  of  gastritis  or  in  the  more  severe  forms  of  mucous  catarrh  ame- 
liorated bv  careful  diet  and  lavage,  in  which  the  tongue  has  lost  its 
angry  appearance,  and  it  w(ndd  seem  that  a  mild  stimulant  is  all  that 
is  necessary  to  provoke  healthy  glandular  activity,  the  bitters,  such  as 
nux  vomica,  ([ua-sia,  eahunba,  condurango,  and  gentian,  may  be  of 
great  utility.  J^ut  for  the  purpose  of  stimulating  secretion  they 
should  be  administered,  unlike  hydrochloric  acid,  before  and  not  after 
meals.  Though  their  mode  of  action  is  somewhat  doubtful,  their  effect 
in  suitable  cases  is  very  certain.  In  the  mouth  they  increase  salivary 
secretion,  and  thus  aid  starch  digestion.  In  the  stomach  in  small  doses 
the  slight  irritation  they  cause  may  be  interpreted  as  appetite.^  As 
suggested  by  Brimton,  when  appetite  is  thus  induced  putrefactive  pro- 
cesses which  might  otherwise  occur  in  the  stomach,  and  that  languor 
and  discomfort  which  accompany  impaired  digestion,  are  diminished. 
The  effects  of  bitters  are  probably  due  entirely  to  the  promotion  of 
a  better  secretion  of  gastric  juice.  The  most  recent  investigation  into 
the  influence  of  bitters  on  the  stomach  during  digestion  is  that  of 
Eeichmann,^  who  examined  into  their  direct  influence  on  the  secre- 
tion of  the  fasting  stomach,  on  their  effect  subsequent  to  their  disaj)- 
pearanee  from  the  stomach,  their  action  M'hen  employed  for  some  time, 
and  the  influence  exerted  on  the  duration  of  digestion.  He  found  that 
though  the  secretion  immediately  produced  during  fasting  by  bitters 
was  less  in  amount  than  that  induced  by  distilled  water  (its  digestive 

'  Boas,  op.  cit.  According  to  this  author  (p.  249),  who  douljts  the  generally- 
accepted  notion  as  to  tlie  utility  of  hydrochloric  acid  as  an  artificial  digestant  in 
cases  in  which  its  secretion  is  mucli  diminished  or  entirely  absent,  the  administration 
of  hydrochloric  acid  is  useless  except  as  an  antifermentative,  and  it  should  not  be 
employed  if  the  digestant  test  for  pepsin  and  lal)-ferment,  reinforced  l)y  hydrochloric 
acid,  results  negatively. 

^  Brunton  (op.  cit.,  p.  144)  suggests  that  appetite  is  only  an  expression  of  mild  uneasi- 
ness on  the  part  of  the  stomach.  The  latter  not  being  able  to  distinguish  sensations, 
as  does  the  mouth,  when  very  slightly  stimulated  develops  appetite.  Thus,  quassia, 
which  causes  a  bitter  taste,  and  minute  doses  of  tartar  emetic  and  arsenic,  which  would 
produce  congestion  if  they  remained  in  the  mouth  as  they  do  in  the  stomach,  all  cause 
appetite.     They  probably  do  this  by  exciting  a  slight  amount  of  hyper.'emia. 

^  Centralbl.f.  med.  Wissensch.,  p.  018, 1888. 
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power  being-  slight  with  hydrochloric  acid  dimiuished  or  absent),  after 
the  disappearance  of  the  bitter  from  the  stomach  the  secretion  was 
greatly  augmented,  the  quantity  of  hydrochloric  acid  and  the  digestive 
power  much  increased.  He  also  found  that  during  digestion  in  a 
healthy  stomach  bitters  diminished  digestive  activity  ;  that  in  lessened 
secretion  and  in  iiypersecretion  acidity  was  increased,  but  in  anacidity  no 
effect  was  produced ;  and  that  no  ill  resulted  from  the  prolonged  use  of 
bitters  in  healthy  or  diseased  stomachs.  These  experiments  confirm  a  fact 
already  established  empirically,  that  bitters  are  of  most  benefit  where 
digestion  is  imperfect  through  diminished  production  of  gastric  juice, 
and  that  they  should  be  administered  before  (preferably  at  least  half 
an  hour)  and  not  after  meals.  Nux  vomica  is  probably  the  most  use- 
ful of  the  bitters,  it  having  a  special  stimulating  action  on  the  nerve- 
centres  by  which  the  co-ordination  of  the  digestive  process  is  rendered 
more  perfect.^  It  may  be  given  in  the  form  of  tincture  in  doses  of 
from  5  to  20  drops.  When  Carlsbad  or  other  saline  water  is  taken 
once  or  twice  daily  before  meals,  the  tincture  of  uux  vomica  or  other 
bitters  employed  may  be  added  to  the  water,  the  action  of  which 
will  thus  be  svnercjized.  The  tincture  of  nux  vomica  or  one  of  the 
bitter  infusions,  such  as  quassia  or  calumba — these  latter  in  doses  of 
1^  to  1  fluidounce — may  be  prescribed  in  combination  with  10  or  more 
grains  of  sodium  bicarbonate,  to  be  taken  in  hot  water  half  an  hour 
before  meals.  This  the  writer  frequently  uses  with  the  best  effect. 
Cannabis  indica,  in  doses  of  5  to  10  minims  of  the  tincture  and  i  to  ^ 
grain  of  the  extract,  has  recently  been  highly  extolled  in  gastric  disor- 
ders in  cases  in  which  acids  and  nux  vomica  seemed  inefficient.  The 
alkaloid  strychnine,  or  preferably  its  more  soluble  sulphate,  is  often 
of  greater  value  than  nux  vomica,  especially  in  the  gastric  catarrh  of 
drunkards.  It  may  be  given  in  doses  of  ^  to  2ir  of  '^  grain,  after 
meals,  in  combination  with  hydrochloric  acid,  or  before  meals  in  pill 
form,  or,  when  an  alkali  is  not  taken,  dissolved  in  dilute  hydrochloric 
or  nitro-hydrochloric  acid, 

Condurango,  belladonna,  and  ipecac  are  also  useful  as  stomachics. 
With  the  former,  which  Ewald  employs  in  combination  with  dilute 
hydrochloric  acid,  the  writer  has  had  no  experience.  The  eifect  of 
belladonna  as  a  peristaltic  stimulant  is  unfortunately  couutcrbalancecl 
by  its  influence  in  diminishing  secretion  ;  hence,  according  to  the  writer's 
opinion,  it  had  better  not  be  resorted  to  save  in  small  doses,  united  with 
laxatives,  at  bed-time.  Ipecac,  as  a  laxative,  is  efficient  also  as  a  sto- 
machic, combined  with  aloes  or  other  purgatives,  in  pill  form  and 
administered  after  meals. 

Of  orexiu  muriate,  a  benzyl  derivative,  proposed  by  Penzoldt  -  as  a 
promoter  of  gastric  secretion  and  of  appetite,  of  which  at  first  so  much 

'  Bninton,  op.  cit.,  p.  68.  '•'  TlurajHul.  Momitshff.,  p.  50.  1890. 
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was  i'.\|H'ctftl  luran-i'  nl"  .Mimtcr'^  ;iii<l  I'rii/.oMt's  invostigatittii,'  little 
mnri'  iR'cd  Ih'  saitl  tliaii  that  tiu-  i't'-iilt>  of  its  I'arlier  use  have  not  been 
ooiitinncd  hy  later  expcriiMoiits,  aii<l  tliat  il' it  i)t' tliuiiiiht  worthy  of"  trial 
it  -"hoiihl  piTt'cralily  ho  cxhihitcHl  in  water,  pa|)er,  or  iivlatin  capsules, 
since  pills  niadr  ot"  it  <li»  not  i-catlily  nndergo  solution  in  the  stomach. 
The  (lose  as  eniploviHl  hy  IVnzoldt  was  from  5  to  7  lirainsonce  to  twice 
daily.  A  hnrning  sensati(»n  in  the  (esophatiiis  and  occasional  vomiting 
were  ohscrvcd  alter  its  ingestion,  ti»  avoid  which  Pcn/.oklt  recommends 
that  a  large  cup  of  heef-tea  i)e  taken  al<»ng  with  it, 

Alcolud,  or  l)everagcs  containing  it,  so  useful  as  a  ,-tomachic  in  con- 
ditions ot' simple  atonv  of  the  mucous  membrane,  is  hannful  in  gastritis, 
and  if  employed  at  all  should  be  oidy  in  the  form  ot'  a  light  wine. 
In  drinikards'  catarrh  it  is  sometimes  ditticult  to  withhold  stinuilants, 
the  cause  of  the  gastritis.  These  subjects  are  often  unable  to  take  the 
morning  meal  until  a  small  (juantity  of  spirits  has  been  imbibed,  which 
not  only  assuages  nausea,  but  enaljles  them  to  take,  retain,  and  digest 
food  when  they  otherwise  could  not.  In  these,  morning  lavage  to 
remove  stomach-nuicus,  or  a  tumbler  of  warm  solution  of  Carlsbad 
salts,  the  former  succeeded  by  the  latter,  which  may  contain  10  or  20 
drops  of  tincture  of  mix  vomica,  will  often  be  found  to  remove  the 
craving  for  alcohol  and  disgust  for  food,  the  latter  of  which,  unless 
predigested,  shoidd  be  succeeded  by  dilute  hydrochloric  acid. 

Douching  and  massage  of  the  stomach  are  recommended  as  secre- 
torv  exciters.  They  are  of  more  value  in  cases  of  decided  muscular 
at(jny  as  stimulators  of  peristole,  and  will  be  considered  in  the  treat- 
ment of  Atonic  Dilatation.  That  the  intraventricular  application  of 
both  faradic  and  galvanic  electricity  has  the  power  not  only  to  increase 
gastric  motility,  l)ut  also  to  excite  secretory  activity  in  both  normal  and 
diseased  stomachs,  there  is  no  doubt,  though  its  exact  value  as  a  cura- 
tive in  gastric  diseases  is  still  sub  jiuJice,  experimentation  with  the  direct 
application  in  these  being  of  comparatively  recent  date,  and  not  yet  ex- 
tensive enough  to  permit  of  generalization  of  results.  Most  perhaps  may 
be  expected  from  electricity  in  cases  of  diminished  secretion  due  to  sim- 
ple or  nervous  atony,  and  least  in  cases  in  which  a  marketl  inflammatory 
element  exists  or  where  decided  atrophy  of  the  tubules  has  occurred. 

Though  the  ability  of  both  currents  to  increase  secretory  activity 
has  been  established  by  ex])crimentation,  fjiradism  has  been  more 
resorted  to  than  galvanism  ;  and,  curiously,  good  results  have  been 
obtained  with  the  same  current  similarly  applied  in  antithetical  cases 
of  gastric  disorder,  those  with  liypcr-  as  well  as  subacidity  yielding  to 
its  employment.     Stockton  ^  is  inclined  to  seek  for  an  explanation  of 

^  The  former  of  whom  noted  the  appearance  of  free  HCl  in  the  gastric  secretion  in 
from  a  half  hour  to  one  hour  earlier  after  its  use  than  when  it  was  not  employed. 
^  "Results  of  Gastric  Faradization,"  Amer.  Journ.  Med.  Sciences,  July,  1890. 
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this  throu<;h  the  beneficial  iiiHuence  of  electricity  upon  innervation, 
a  disorder  of  which,  he  believes,  underlies  both  classes  of  ailments. 
Einhorn,^  who  has  recently  reviewed  the  literature  of  electricity  in  dis- 
eases of  the  stomach,  in  describing  an  excellent  electrode  which  he  has 
devised  for  its  application — much  more  convenient  than  any  before  con- 
structed— after  citing  three  cases  (normal)  in  which,  fasting,  a  few  min- 
utes' intraventricular  application  of  faradism  decidedly  increased  acidity, 
inducing  a  response  to  Giinzbcrg's  test,  which  previously  could  not  Ije 
obtained,^  reports  markedly  beneficial  subjective  and  objective  results 
(the  latter  shown  by  chemical  tests)  in  chronic  catarrh  of  the  stomach. 
In  two  aggravated  cases  in  which  free  hydrochloric  acid  could  never  be 
found  after  the  test-meal,  it  could  be  detected  after  the  stomach  had  been 
faradized  internally  for  ten  minutes.  In  view  of  these  results,  which  are 
but  a  confirmation  of  those  obtained  by  others,^  it  would  aj)pear  that  there 
is  much  to  expect  from  the  direct  application  of  electricity  in  diseases  at- 
tended with  secretory  inactivity,  and  its  usefulness  seems  equally  happily 
exerted  on  the  absorbent  and  motor  functions,  both  of  which  are  more 
or  less  affected  in  gastritis.  Theoretically,  for  reasons  which  lack  of 
space  forbids  us  to  detail,  galvanism,  with  the  anode  in  the  stomach  and 
the  cathode  externally,  should  be  preferred  when  it  is  desired  to  stimu- 
late secretion  and  absorption  ;  and  faradism,  when  it  is  desired  to  excite 
the  gastric  peristole.  However,  it  Avould  ajipcar  in  practice  that  more 
striking  results  have  been  obtained  in  all  the  directions  with  farad- 
ism, the  use  of  which,  therefore,  the  writer  would  recommend  in  all 
cases  of  gastritis  not  yielding  to  simple  remedies,  in  which  there  is 
a  decided  and  persistent  diminution  in  the  formation  of  hydrochloric 
acid. 

The  lack  of  a  convenient  electrode  for  direct  electrization  has  caused 
this  method  of  application  until  quite  recently  to  be  but  little  resorteil 

'  Medical  Record,  May  9, 1891. 

^  His  method  in  these  was  first  to  ascertain  the  condition  of  the  stomach  fastinp, 
testing  the  removed  contents,  if  any,  for  free  hydrochloric  acid:  100  ccm.  of  water  and 
the  electrode  were  then  introduced  and  permitted  to  remain  for  ten  minutes,  no  current 
passing.  The  electrode  and  the  stomach-contents  were  then  witlidniwn,  and  the  total 
acidity  of  the  latter  and  its  response  to  hydrochloric  acid  by  Giinzberg's  and  other  tests 
noted.  The  electrode  and  100  ccm.  of  water  were  ag-ain  introduced,  the  current  closed 
by  the  subject  grasping  the  second  electrode  in  the  hand,  and  a  mild  faradic  appli- 
cation made  for  ten  minutes.  The  stomach-contents  were  then  re-examineil,  with  the 
result  above  cited. 

'  The  writer  has  not  yet  emjiloyed  the  intmgastric  apjilication  of  electricity  with 
sufficient  frequency  in  any  one  cla.s^  of  cases  to  form  more  than  an  appmximate  idea 
as  to  its  utility.  lie  may,  however,  state  that  the  results  obtaincil  are  favorable  as  to 
its  use  in  cases  characterized  by  lessened  secretory  and  motor  activity.  He  has  reix?ntly 
used  entirely  the  Kinhorn  electrode  made  for  him  by  Otto  Flonuning  of  I'iiiladclphia. 
This  is  unt|Uestionably  more  convenient  than  that  of  Bardet  or  any  nuxlitii-iition 
of  the  latter,  such  as  Stockton's.  Einhorirs  electrode  is  manufactured  in  New  York 
Citv  bv  Messrs.  John  Kevnders  «i  L'o. 
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to.  and  forctHl  Zicmssen  '  to  abandon  it  after  a  trial  as  too  strainino;  and 
oxhaii.-tinir,  lu'  having  used  an  olcctrodo  introductHl  thronj^h  tlio  stoui- 
acli-tnl»t'.  However  nineh  the  preontaneons  ap})lieation.s  may  intluenee 
gastric  peristalsis,  eleetrieity  thus  nsed  ean  be  ot'only  the  sliirhte^t  service 
as  a  sei-retorv  excitant,  es{)eeially  taradisiu,  the  penetrative  power  of 
which   is  almost  ////. 

The  ekvtrode  (U'vised  by  Kinlu»rn,  which  is  as  easy  of  application 
as  it  is  of  ingeniuns  constrnction,  removes  the  objectionable  featnre  of 
its  pretlecessors,  that  ot  having  to  retain  in  the  throat  during  the  whole 
time  of  the  electrical  session  a  thick  tube,  the  sensation  of  which, 
except  to  th<;se  accustomed  to  the  use  of  the  tube  for  lavage,  is  so 
highly  unpleasant  as  to  cause  a  desire  to  forego  its  application.  Ein- 
horn's  electrwle  consists  of  a  small  hard-rubber,  numerously  perforated, 
oval  capsule,  joined  near  its  centre  by  a  screw-thread,  by  which  it  may 
be  separated,  containing  in  its  interior  a  small  metallic  button,  about 
which  absorbent  cotton  is  placed  to  prevent  the  stomach-walls  coming 
in  contact  with  the  button  through  the  perforations.  The  capsule  is 
united  to  a  fine  rubber  tube  (1  mm.  in  diameter),  through  which  a  very 
fine,  soft  conducting  wire  runs,  connecting  the  electrode  with  the  bat- 
tery. The  mode  of  application  of  this  electrode  is  similar  to  that  of 
those  aj^plied  through  the  stomach-tube.  A  half  pint  to  a  pint  of 
warm  water,  simple  or  saline,  is  ingested  fasting,  preferably  half  an 
hoiu'  or  an  hour  before  a  meal,  and  the  electrode  swallowed.  The 
latter  is  readily  accomplished  by  placing  the  electrode  on  the  root  of  the 
tongue  and  taking  a  draught  of  water.  The  electrode  is  washed  into  the 
pharynx  and  more  water  drunk  ;  it  then  readily  slips  into  the  stomach. 
The  rubber  tube  should  contain  a  distinguishino-  mark  at  a  distance  ot 
about  40  cm.  from  the  capsule,  that  it  may  be  known  when  the  latter 
has  reached  the  stomach.  The  indifferent  large  electrode  is  placed  on 
the  back  to  the  left  of  the  seventh  dorsal  vertebra  or  in  front  at  the  epi- 
gastrium, or  held  in  the  hand,  and  the  current  turned  on  and  slowly 
increased  until  it  is  slightly  felt.  Subsequent  to  the  application  the 
electrode  is  readily  removed  by  drawing  gently  at  the  rubber  cord.  If 
resistance  is  felt  at  the  introitus  oesophagi,  the  patient  is  directed  to 
swallow ;  the  electrode  is  then  liberated,  and  is  easily  withdrawn  with- 
out force  being  applied.  Before  this  the  current  should  have  been 
gradually  diminished,  shocks  being  avoided.  If  galvanism  is  used  the 
current  should  be  controlled  by  a  rheostat.  The  duration  of  the  sitting 
should  be  about  ten  minutes  and  the  applications  made  daily. 

AVhen  our  object  is  secretory  rather  than  motor  stimulation,  con- 
siderable strength  of  current  should  not  be  used,  lest  by  over-stimu- 
lation we  defeat  the  end  in  view.     The  stomach  containing  considerable 
fluid  during  the  application,  the  current  is  diffused  throughout  its  sur- 
*  Quoted  by  Einhorn,  loc.  cit. 
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face,  and  comes  into  contact  m  ith  all  ])arts  at  and  below  the  level  of 
the  fluid.  When  it  is  especially  desired  to  affect  secretion,  the  writer 
makes  the  application  with  the  patient  recumbent,  alternately  supine 
and  prone,  that  the  cardiac  portion,  in  which  the  chief  secreting 
structure  resides,  may  particularly  come  under  the  current  influence. 
It  is  perhaps  needless  to  urge  that  the  diet  can  scarcely  be  too 
carefully  regulated  in  gastritis.  The  secretory  glands  are  always 
affected,  and  in  pronounced  cases  their  function  is  profoundly  dis- 
turbed, while  the  absorbent  and  motor  powers  are  likewise  deranged, 
as  has  already  been  stated.  Stomach  digestion,  in  any  save  the 
mildest  cases,  cannot  be  efficiently  performed  except  with  artificial 
aid,  and  with  this  rendered,  as  it  always  should  be  to  preserve 
adequate  bodily  nutrition,  the  food  must  still  be  of  the  simplest  and 
most  di2;estible  character.  When  digestion  is  much  disordered  and 
nutrition  fiils,  the  patient  not  responding  well  to  a  regulated  general 
diet,  milk  may  be  tried  exclusively  for  a  short  time,  should  it  agree,  in 
order  to  place  the  inflamed  organ  in  a  state  of  as  complete  rest  as  pos- 
sible. It  cannot,  however,  form  the  sole  food  for  any  length  of  time 
without  nutrition  suffering,  for,  as  Ewald  ^  intimates,  a  purely  milk  diet 
is  equivalent  to  slow  starvation.  It  is  only  indicated  for  short  })eriods 
when  subacute  catarrhal  conditions  complicate  the  chronic  inflammation. 
It  should  be  given  skimmed,  Avarmed,  and  with  an  alkali  added  to  assist 
in  its  digestion — sodium  bicarbonate  preferably  to  lime-water,  since  the 
latter  is  but  feebly  antacid.  Roberts  recommends  the  addition  to  each 
glass  of  a  powder  consisting  of  10  grains  each  of  sodium  liicarbonate 
and  common  salt,  and  5  grains  of  light  magnesia,  and  also  suggests 
that  one-third  hot  water  added  to  plain  milk  will  aid  in  its  diges- 
tion. In  the  gastric  catarrh  of  alcoholics,  when  thirst  is  excessive, 
he  has  seen  excellent  results  from  the  use  of  equal  parts  of  milk  and 
Apollinaris  water.  Constipation  accompanying  milk  diet  is  readily 
relieved  by  use  of  Carlsbad  (or  similar)  salts.  Peptonizetl  milk  or 
peptonized  milk-gruel  may  replace  milk  should  the  latter  prepared  as 
indicated  not  agree.  Other  })e])tonized  foods  are  also  necessary  for 
short  periods  to  relieve  the  overtaxed  organ,  or  for  more  lengthened 
ones  in  conditions  of  atrophy  of  the  gastric  tubules,  when  the  adminis- 
tration of  the  digestive  ferments  will  not  render  the  simplest  aliment 
well  borne.  Of  the  peptonized  preparations,  those  of  beef  are  especially 
indicated  in  advanced  mucous  catarrh  and  in  atrophy,  owing  to  the 
pi'olonged  imperfect  digestion  of  albuminoids  tending  to  result  in 
nutritional  changes  which  may  l(\ul  to  the  development  of  tuberculosis 
or  of  fatal  aiuemias.  The  best  preparation  ol"  peptonizetl  beef,  and  one 
which  the  writer  has  recently  used  largely  in  various  eonil>inations.  since 
it  incomparably  outranks  all  in   nntritive  value,  is  that  sold  under  the 

'  Op.  (it.,  303. 
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naiMf  (»!'  "  Mo-fjiicra's  luTt-incal."  This  preparation  c'(»nsists  of  lean  Ucct" 
diiit'stc*!  while  I'n-sh  with  the  juiee  (tt"  the  j)iiieapple  until  nio.-t  of  the 
proteiil  tissue  is  traiist'oriiied  into  i)roteoses  and  peptones,  aiul  then  de- 
siocatCHl.  Ninety  pi-r  cent,  of  this  heef-nieal  is  nntrinient,  of  which  77 
per  cent,  is  alhnminoid  matter  and  13  per  cent,  fat/  according  to  the 
analysis  of  Chittenden.  (  )f  the  77  per  cent,  of  albnnunoid  matter, 
2t).43  per  eent.  is  in  the  form  of  soluble  digestive  products,  albumo.ses, 
and  pej)tones,  ready  for  immediate  assimilation.  Chittenden  believes 
that  the  insoluble  albuminoid  matter  (48  per  cent.)  is,  through  the  action 
of  the  digestant,  so  disintegrated  that  it  is  ap])arently  more  readily  soluble 
in  the  natural  digestive  juices  and  more  available  for  nutritive  purposes 
than  (3rdinarv  muscle-tissue,  although  it  has  not  been  converted  into  pro- 
teoses or  peptones.  This  preparation,  which  is  unparalleled  as  a  nutri- 
ent, is  without  the  disagreeable  smell  or  taste  attached  to  j)eptones 
digested  with  pepsin  or  trypsin.  Though  quite  insipid  in  its  ])lain 
state,  it  can  be  made  palatable  enough  by  flavoring  with  salt  or,  pref- 
erably, by  Combining  it  with  other  foods,  especially  with  pleasant-tasted 
meat-soups  or  broths.  The  writer  is  now  using  largely  a  very  agree- 
able, tasteful  mixture  of  it  with  equal  parts  of  sugar  and  cacao.  This 
should  be  taken  with  hot  milk,  and  makes  a  palatable  and  nutritious 
beverage.  The  soluble  digested  portions  of  beef-meal,  evaporated  to  a 
pasty  consistence,  are  also  })repared  separately  under  the  name  of 
"  Mosquera's  beef-jelly."  This  has  the  appearance  of  an  ordinary 
beef-extract,  has  an  agreeable  odor  and  a  pleasant  flavor,  and  when 
added  to  boiling  water  makes  a  clear  bouillon  infinitely  more  nutritious 
than  any  ordinary  extract  of  beef.  Beef-jelly  is  to  be  preferred  to  the 
uncombined  meal,  as  it  is  much  easier  taken  and  better  borne  by  the 
stomach  ;  patients,  too,  are  less  apt  to  weary  of  it.  It,  like  the  meal, 
may  be  added  to  ordinary  consomme,  chicken,  or  mutton  broth.  The 
yelk  of  an  e^g,  made  into  a  paste  with  a  teaspoonful  of  the  jelly  and 
dissolved  in  a  cup  of  boiling  water,  increases  its  nutritiousness  and 
palatability. 

But  patients  soon  tire  of  artificially  digested  foods,  and,  however 
well  they  may  be  borne  at  first  and  how  much  relished,  the  palate 
and  stomach  are  soon  apt  to  weary  of  them  and  rebel.  They  are 
only  constantly  indicated  in  advanced  mucous  catarrh  and  atrophy, 
when  hydrochloric  acid  and  pepsin  are  persistently  aiisent  from  the 
gastric  secretion.  They  should  then  be  frequently  varied,  and  perhaps 
occasionally  alternated  with  very  easily  digested  albuminoid  aliment, 
given  along  with  pancreatin  and  sodium  bicarbonate.  Wlien  more 
solid  food  is  indicated,  it  must  be,  of  course,  most  thoroughly  masti- 

^  A  detailed  description  of  this  preparation,  and  an  analysis  of  comparative  values 
of  this  and  other  beef-products,  are  made  the  subject  of  an  interesting  paper  by  Chit- 
tenden in  the  Medical  News,  June  27,  1891. 
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cated  and  insalivated  to  aid  the  saecharification  of  any  starch  present, 
to  furnish  a  stimulant  to  gastric  secretion  through  the  act  of  mastica- 
tion and  the  influence  of  swallow-saliva,  and  finally  to  so  prepare  the 
bolus  that  the  work  of  solution  in  the  stomach  will  be  at  a  minimum. 
Much  food  should  not  be  eaten  at  one  time,  and  if  digestion  is  much 
delaved  a  sufficient  interval  must  elapse  between  meals  to  permit  the 
stomach  to  empty  itself.  When  solid  food  can  be  taken,  albuminoids 
are  preferable  to  carbohydrates,  since,  though  perhaps  le&s  easily  dis- 
posed of  without  artificial  digestants,  they  are  less  apt  to  cause  fer- 
mentative changes  than  a  farinaceous  dietary,  so  largely  composed  as 
it  is  of  starches  and  sugar,  which  readily  undergo  decomposition  in  the 
stomach,  with  the  production  of  irritating  organic  acids.  Eggs,  soft- 
boiled,  their  albumin  becoming  opaque,  though  remaining  semifluid; 
short-fibred,  tender  meat  free  from  fat ;  boiled  mutton  or  roasted  ten- 
der beef;  broiled  tenderloin  of  steak, — may  be  permitted,  provided  they 
are  digested  without  discomfort  with  the  assistance  of  hydrochloric 
acid,  and,  if  necessary,  pepsin.  Meat  should  not  be  prepared  for  the 
table  until  rigor  mortis  has  passed  off',  it  then  being  more  tender  and 
diirestible.  Leube  admits  into  the  dietarv  fish  and  boiled  veal  free 
from  fat.  The  tender  part  of  oysters  raw  or  lightly  broiled  or  panned 
may  be  taken,  as  may  also  well-made  stale  white  bread,  fresh  young 
peas,  carrots,  asparagus,  and  occasionally  rice  well  boiled,  and  a  small 
part  of  very  mealy  potato.  In  mild  cases  of  gastritis,  in  which  fer- 
mentative processes  do  not  readily  occur,  uncooked,  and  especially 
cooked,  fats  are  wholly  inadmissible,  since  they  mechanically  delay 
gastric  digestion  by  impeding  penetration  of  the  gastric  juice,  form- 
ing a  coating  about  otherwise  soluble  iugesta,  and  increase  the  un- 
healthv  condition  of  the  mucous  membrane  by  the  irritating  influence 
of  fatty  acids  developed  from  them.  The  only  exception  that  can  be 
made  is  butter  in  small  quantity  spread  very  lightly  upon  bread,  and 
occasionally,  when  it  seems  to  agree,  a  little  cream  used  as  a  sauce. 
Condiments,  except  salt,  are  to  be  avoided.  Broths  or  soups  made 
from  meat-extracts,  and  beef-tea,  must  be  partaken  of  sparingly,  if  at 
all,  at  the  time  other  food  is  eaten,  because  of  the  neutralizing  effect  of 
the  salts  they  contain  on  the  gastric  acid,  thus  impelling  digestion  very 
decidedly.^  They  may,  however,  be  taken  with  benefit  in  small  quan- 
tity at  the  beginning  of  a  meal,  before  other  food  is  eaten,  for  then  the 
hot  solution  would  be  most  readily  absorbetl  from  the  muwus  mem- 
brane, in  passing  through  which  stimulation  of  its  secretory  and  mus- 
cular activity  could  occur,  resulting  in   increased   vigor  of  digestion. 

'  Tea  has  a  powerful  inliiliitory  effect  on  starch  digestion,  wliich  may  K'  overcome 
sonu'what  by  its  heiiic  taken  weak,  used  sparingly,  and  only  alter  a  meal ;  it  is  ren- 
dered entirely  harmless  l)y  the  addition  of  a  pinch  of  sotlium  bicarlxmate  to  the  teapot 
on  making  the  infusion — about  '2  per  cent.  (Kol>erts,  op.  cit.,  p.  123). 
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In  this  c'oniiCH-tion  it  may  bo  un'iitidiKnl  that  Schitf''  siipj)(»>os  that  sub- 
staiKvs  wliii'h  \iv  styles  prptitgi'iis — iiu-at  extracts  ((»r  s((U|)),  soUitions 
of  dextrin,  inlii-ion  nt"  green  peas,  bread  (which  contains  dextrin), 
gelatin,  and  peptone — when  taken  on  the  tasting  stomach  and  aller 
being  absorlnil  into  tlie  bhiod  ])ossess  the  power  of  stinndating  the 
secretions  of  gastric  juice,  and  that  this  etfect  is  also  prodiiceil  by 
them  when  ingestetl  into  the  blood,  cellular  tissue,  or  rectum.  Cold 
drinks  should  be  avoidenl,  all  fluids  being  taken,  as  suggested  bv 
EwaUl,  with  the  "  edge  off."  If  tea  and  coffee  are  used,  they  must  be 
druidv  very  weak  and  without  cream  or  sugar,  and  after  rather  than 
with  the  meal."  To  assist  the  digestion  of  unpeptonized  albuminoid 
aliment,  hydrochloric  acid  should  be  given  when  the  former  causes  the 
slightest  discomfort,  unless  complete  atrophy  of  the  gastric  tubules  is 
suspected,  shown  by  entire  and  persistent  absence  of  i)e[)sin-hydrochloric 
acid  and  rennet-ferment  in  a  person  in  whom  nervous  anacidity  can  be 
excluded.^  In  complete  gastric  atrophy  it  is  useless,  of  course,  to  attempt 
to  arouse  to  activity  tubules  the  secretory  function  of  which  is  perma- 
nently abolished  :  hydrochloric  acid  then  is  not  indicated,  since  the 
benefit  arising  from  its  use  as  a  supposed  digestant  seems  to  be  as 
much  due  to  its  power  to  stimulate  the  transformation  of  pepsinogen 
into  active  pepsin  as  to  act  as  a  synergist  to  pepsin  acid  already 
formed. 

As  Boas*  points  out,  an  amount  of  this  acid  so  great  as  to  be 
impracticable  of  administration  woidd  be  required  as  a  digestant  in 
case  of  its  entire  absence,  because  the  greater  portion  would  disajipear 
in  forming  combinations  with  the  albuminoids  and  salts  present  in  the 
food,  sufficient  not  remaining  to  appear  as  free  acid.  Boas  therefore 
regards  hydrochloric  acid  indicated,  except  as  an  antizymotic,  only 
when  the  stomach-contents  alone  or  on  the  addition  of  hydrochloric 
acid  digest  egg-albumin  or  fibrin  energetically,  and  if  a  response 
occufs  to  the  lab-zymogen  test.  If  the  digestion-test  results  nega- 
tively or  weakly,  and  if  the  test  for  lab-zymogen  shows  much  diminu- 
tion. Boas  uses  hydrochloric  acid  merely  as  an  antifermentative,  his 
idea  being  that  sufficient  caimot  be  administered  when  its  secretion 
is  suppressed,  or  even  much  diminished,  to  be  of  practical  benefit  as 
a  digestant.       With  the   latter  supposition  the  Avriter   cannot   agree^ 

^  Lemons  mr  le  Physiologie  de  la  Di(/esiion,  Paris,  1867,  vol.  ii. 

^  The  caution  is  again  necessary  that  we  cannot  rely  alone  on  the  negative  response 
to  Giinzberg's  and  Boas's  tests  as  to  the  absence  of  hydrochloric  acid.  The  CaCOg  test 
should  be  applied. 

'  The  utmost  caution  is  neces.sary  in  differentiating  these  two  affections,  the  prog- 
noses of  which  differ  so  widely.  In  the  absence  of  other  subjective  symptoms  leading 
to  a  separation,  it  is  only  the  prolonged  (for  months)  and  persistent  absence  of  hydro- 
chloric acid  which  justifies  the  diagnosis  of  atrophy. 

*  Op.  cit.,  p.  249. 
Vol.  II.— 59 
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believing  that  wlien  complete  atrophy  does  not  exist  and  secretion 
of  pepsin  and  acid  occurs,  yet  not  enough  of  the  latter  to  render  the 
pepsin  active,  the  timely  administration  of  hydrochloric  acid  in  full 
doses,  20  minims  of  the  dilute  acid  largely  diluted,  and  repeated  at 
intervals  of  t\venty  minutes  to  half  an  hour  until  one  or  two  drachms 
have  been  taken,  will  not  only  satisfv  the  yet  uncombined  albuminoi<ls 
and  salts  jjreseut  in  the  food,  but  will  leave  sufficient  free  acid  for  effi- 
cient digestion. 

The  indications  for  hydrochloric  acid  in  chronic  gastritis  may  be 
thus  briefly  formulated :  It  should  be  employed  in  all  cases  in  which 
digestiiile  albuminoid  food  causes  discomfort,  and  in  -which  the  result 
of  the  chemical  tests  shows  evidence  of  some  secretory  activity  on  the 
part  of  the  tubules.  It  is  preferably  administered  in  doses  of  from 
10  to  30  drops  of  the  official  dilute  acid,  to  1)e  taken  throuLdi  a  glass 
tube  in  sufficient  water  to  cover  the  sharp  taste,  the  initial  dose  to  be 
taken  half  an  hour  after  meals,  and  repeated  at  intervals  of  half  an 
hour  until  two,  three,  or  four  doses  are  taken,  the  number  depending 
U])on  the  readiness  with  which  the  symptoms  are  controlled.  The 
initial  dose  should  always  be  delayed  until  a  short  period  after  the 
meal  in  which  amylaceous  food  forms  a  part,  in  order  that  the  sac- 
charification  of  the  latter — which,  initiated  in  the  mouth,  continues 
in  the  stomach  until  the  acidity  of  its  contents  becomes  raised — l)e  not 
interfered  with  in  the  early  part  of  gastric  digestion.  The  acid  may 
be  coml)ined  Mith  glycerin,  and,  if  ananuia  is  present,  with  the  official 
liquor  acidi  arseniosi,  which  is  a  decided  synei'gist  to  pepsin-acid 
digestion. 

Pepsin,  an  enzyme  that  a  host  of  medical  purveyors  throughout 
this  country  are  vieing  with  each  other  in  strenuous  effijrts  to  produce 
in  such  a  state  of  purity  that  its  digestive  activity  may  equal  thousands 
of  its  own  weight,  indicating,  therefore,  decided  demand  for  its  em])loy- 
ment,  an(l  hence  its  great  utility  (?),  is  very  frequently  unnecessarily 
prescribed  in  apeptic  conditions.  This  fact,  however,  is  not  generally 
understood,  and  with  an  entirely  erroneous  notion  as  to  the  indications 
for  its  use  pepsin  is  far  oftener  ordered  than  is  hydrochloric  acid,  and 
frequently  not  only  Mithout  combination  with  acid,  but  it  is  actually 
prescribed  with  an  alkali,^  such  as  sodium  l)icarbonate,  the  intluence  of 
which  would  be  to  destroy  the  activity  of  the  ferment  thus  administereil 
and  diminish  its  natural  production  by  its  neutralizing  effivt  on  hydro- 
chloric acid.  Though  the  writer  believes  that  this  wholesale  prescribing 
of  pepsin  is  unnecessary,  he  does  not  take  the  extreme  view  of  Boas,'  a 

'  A  combination  only  indicated  in  those  very  rare  cashes  of  stomach  neurosis  in  which 
hvpersecretion  or  hyperacidity  occui-s,  due  to  much  increased  i>i-o<1uction  of  liydro- 
chloric  aciii,  with  diminished  formation  of  pepsin — a  condition  never  present  in  gas- 
tritis. 

*  Op.  cit.,  p.  2-34.     Boas  hold>  that  injisin  is  jmictically  u.-ek^ss  in  conditions  in 
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corollarv  t>)  thai  ot"  lii.-  alri-aily  citeil  as  tt»  tlie  iiulicatimis  (»t'  liydro- 
chloric  arid,  that  it  cannot  bo  of  service  in  anv  condition  of  distnrbed 
dij;estion  except  in  those  rare  ciL^es  (mentioned  in  a  preccdinii' foot-n<»te) 
of  irastric  nenroses  in  which  there  is  an  nntoward  relation  between 
the  secretion  of  hych-cK-hloric  acid  and  jMi)sin.  The  writer  believes — 
and  clinical  experience  snpports  his  contention — that  conditions  exist 
in  diniini-sjietl  secretory  activity  in  which  pepsinogen  as  well  as  acid 
formation  occasionally  is  lowered,  thongh  never  to  an  eqnal  extent, 
since  the  pepsin  cells  are  far  more  numerons  and  more  widely 
distributed  than  the  acid-producing  cells.  For  he  has  occasionally 
encountered  cases  in  which  symptoms  of  indigestion  due  t(»  diminished 
secretion  of  gastric  juice  were  only  amelioratcil  i)v  hydrochloric  acid, 
and  did  not  disappear  initil  pepsin  was  conjointly  ])rescrii)ed.  Such 
positive  evidence  is  of  course  of  more  value  than  any  theoretical  con- 
siderations to  the  contrary.  Another  fact  must  also  i)e  borne  in  mind 
in  considering  the  indications  for  pepsin  :  that,  unlike  tiie  ease  with 
hvdrochloric  acid,  with  which  digestion  is  most  active  when  present  iu 
about  0.2  per  cent,,  and  is  retarded  when  much  Iwlow  or  above  this 
amount,  the  speed  of  digestion  is  in  direct  projiortion  to  the  amount 
of  pepsin  present,  Avithont  any  limit,  according  to  Roberts,  so  that  no 
harm  can  result  from  a  reasonable  excess.  But  in  view  of  the  fiict  that 
pepsin,  unlike  hydrochloric  acid,  possesses  great  continuous  activity, 
acting  bv  mere  presence,  that  this  is  not  so  persistently  diminished 
from  the  irastric  secretion  as  is  hvdrochloric  acid,  and  that  the  albumin 
of  the  latter  greatly  stimulates  pepsin-formation,  it  may  be  seen  that  at 
least  in  most  cases  it  is  more  frequently  used  than  is  necessary  When 
pepsin  is  thought  to  V)c  indicated,  it  should  be  prescribed  in  one  or 
more  doses  of  5  grains.  It  mav  be  convenientlv  combined  with  dilute 
hvdrochloric  acid,  glycerin  and  orange-flower  water  (or  other  pleasant 
excii^ients)  being  added  as  diluents. 

When  the  additi(tn  of  farinaceous  aliment  to  the  dietary  seems  essen- 
tial, decidedly  beneficial  results  are  often  obtained  by  the  use  of  an 
active  pancreatic  extract.'  })referably  administered  in  solution  imme- 
diately before  or  during  the  first  part  of  the  meal.     This  assists  in  the 

•which  the  formation  is  diminished  or  absent  if  secretion  of  hydrochloric  acid  is  like- 
wise lessened  or  in  abeyance  (as  always  occui-s  in  gastritis),  because  tlie  api)earance  of 
pepsin  (the  transformation  of  the  proenzyme  into  pepsin)  depends  upon  the  presence 
of  the  hydrochloric  acid.  In  the  former  condition  hydrochloric  acid  is  alone  indicated 
to  induce  formation  of  sufficient  pepsin  for  digestive  purposes,  and  in  the  latter,  as 
pepsin  is  inoperative  without  an  acid,  it  would  be  useless  to  employ  it.  As  has  already 
been  set  forth,  he  believes  that  to  render  it  efficient  would  necessitate  the  coincident 
administration  of  hydrochloric  acid  in  doses  too  large  to  be  well  borne. 

^  As  all  amviotic  ferments  are  more  active  in  neutral  media,  the  combination  of 
soda  with  pancreatin  is  unnecessary  when  it  is  given  for  the  purpose  of  assisting  starch 
digestion.  Alkalies  should  not  be  used  immediately  before  or  during  meals  in  gastric 
catarrh,  for  obvious  reasons. 
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complete  saccharification  of  starch,  and  also,  depending  upon  the  amount 
of  trypsin  it  contains,  aids  slightly  in  the  digestion  of  proteids,  largely 
preventing  the  development  of  irritating  organic  acids,  of  such  frequent 
occurrence  through  fermentation  of  starches  when  the  latter  are  taken 
without  the  employment  of  an  artificial  digestant.  In  conditions  of 
complete  anacidity,  when  the  use  of  hydrochloric  acid  and  pepsin  could 
not  be  beneficial,  and  in  advanced  subacidity,  when  the  results  of  its 
employment  do  not  justify  its  continuance,  pancreatin  may  be  prescribed 
after  meals  with  benefit,  in  combination  with  soda  if  the  development  of 
sufficient  organic  acid  to  impede  its  action  is  feared. 

Gastralgic  attacks,  more  frequently  symptomatic  of  nervous  dyspep- 
sia, chlorosis,  or  gastric  ulcer  than  of  the  affection  under  consideration,  are 
rarely  very  severe  in  gastric  catarrh,  and  when  they  occur  are  usually 
due  to  peripheral  irritation  of  the  stomach-nerves  by  undigested,  decom- 
posing food.  Their  management  necessitates,  as  far  as  possible,  removal 
of  the  cause,  the  administration  of  morphine,  hypodermically  or  by 
the  mouth,  during  the  attack,  if  the  intensity  of  the  pain  demands  it. 
Mustard  to  the  epigastrium  should  be  used,  and  for  the  mild  attacks 
or  during  the  intervals  of  the  more  severe  ones,  if  the  latter  frequently 
/  occur,  a  combination  of  cannabis  indica,  belladonna,  and  cocaine  is  of 
the  greatest  service.  The  use  of  bismuth  subnitrate  and  zinc  oxide  is 
also  very  beneficial.  If  these  drugs,  or  others  that  may  be  deemed 
indicated,  are  given  in  solution,  a  few  drops  of  dilute  hydrocyanic  acid 
may  be  added  to  each  dose,  and  cherry-laurel  water  used  as  the  excipi- 
ent.  Where  a  neuralgic  element  seems  especially  to  underlie  the  gas- 
tralgia,  the  daily  application  of  galvanism  is  of  the  greatest  utility,  the 
anode  upon  the  tender  epigastrium  and  the  cathode  in  the  left  hypo- 
chondrium  or  upon  the  lower  dorsal  spines,  or  the  anode  may  be  applied 
directly  to  the  interior  of  the  stomach — a  procedure  rarely  necessary  for 
the  relief  of  the  gastralgia  of  chronic  gastritis. 

The  state  of  the  bo\vels  must  receive  the  most  careful  attention  in 
gastric  catarrh.  The  action  of  lavage  in  promoting  their  regularity  has 
already  received  notice,  as  has  the  beneficial  effect  arising  from  the 
coincident  administration  of  saline  laxatives,  such  as  Carlsbad  water 
or  other  forms  of  purgative  salts.  Salines  are  of  the  greatest  benefit,, 
preceded  by  an  occasional  dose  of  a  mercurial  (calomel  or  blue  mass),  in 
relieving  the  engorged  condition  of  the  portal  viscera  frequently  accom- 
panying the  chronic  gastritis,  heart,  and  liver  disease  of  drunkards,  and 
iiv(|uently  ])resent  also  in  mucous  gastritis,  whatever  the  cause.  A  cau- 
tion is  necessary  that  salines,  Carlsbad  water,  and  es})ecially  Carlsbad 
crvstalline  salt,  consist  almost  entirely  of  Glauber  salt,  the  eflfect  of 
which  is  exerted  chiefly  on  the  liver  and  intestines.  These  or  otlier 
salines  must  not  be  s-iven  in  too  full  doses  or  too  continuouslv,  otherwise 
the  secretorv  function  of  the  stomach  will  be  eventuallv  lowcretl  rather 
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than  iiuprovcHl.  'I'lieir  ii>c  i.-  iiiditalt'd  fur  hi-icfer  jK'ritKls  than  tlie 
salines — not  over  two  to  I'unr  weeks,  in  >inall  doses  daily  or  onee  in 
two  days,  one  hour  ln'fore  breakfast.  The  pnrgative  influence  of  all 
laxative  waters  and  salt  solutions  is  most  decided  when  the  solution 
is  taken  warm.  Should  a  salt,  instead  of  a  iiatmul  water,  be  used,  if 
resortwl  to  daily,  suflieient  oidy  should  be  taken  (^  to  1  tea-sj)oonful  to 
\  pint)  to  ensure  one  free  evacuation.  If  Carlsbad  water  is  used,  \  to 
f  pint  is  all  that  is  necessary.  When  the  more  pur<j;ative  Avaters  can 
be  dispensed  with,  if  the  rei;,ularity  of  the  bowels  is  not  maintained  by 
short  courses  of  the  saline  waters,  by  lavage,  or  by  artificial  digestants, 
very  small  doses  of  the  vegetable  aperients  may  be  used  daily,  such 
as  cascara  sagrada,  aloes  (preferably  in  the  form  of  aloin),  rhubarb,  and 
occasionally  podophyllin.  The  last  is  especially  indicated  when  both  an 
hepatic  stimulant  and  a  cholagogue  are  desired,  and  it  may  be  given 
alone  or  comljined  with  extract  of  nux  vomica  or  strychnine  sulphate, 
or  a  small  amount  of  belladonna  or  hyoscyamus  may  be  added  to  obviate 
gri])ing  and  to  assist  the  laxative  action  through  its  influence  over  peri- 
stalsis. The  form  of  laxative  should  be  frequently  varied,  as  the  effect 
decidedly  diminishes  with  constant  use,  especially  if  too  large  doses  are 
emjiloyed ;  which  should  always  be  avoided,  since  the  object  in  the 
administration  of  these  laxatives — especially  cascara  sagrada,  which  is 
without  a  superior  in  this  direction  if  properly  handled — is  to  induce 
regularity  of  the  bowels  through  tonic  effect  on  their  muscular  coat. 
The  natural  vegetable  ajierients — such  fruits  as  tamarinds,  prunes,  and 
figs — may  be  used  in  moderation  should  they  agree.  Fermentative  pro- 
cesses are  both  prevented  and  best  controlled  by  careful  regulation  of 
the  diet,  the  exclusion  of  carbohydrates,  and  tlie  use  of  systematic  daily 
lavage,  preferably  without  antiseptics,  which,  though  promptly  remov^ed 
by  the  tube,  may  tend  to  cause  irritation  during  their  brief  stay  in  the 
stomach.  Lavage  with  mild,  warm,  alkaline  solutions  for  the  purpose 
of  dissolving  and  removing  mucus,  one  hour  before  breakfast,  repeated 
in  pronounced  cases,  if  necessary,  one  hour  before  the  evening  meal,  or, 
instead,  before  retiring,  should  be  continued  so  long  as  the  symptoms 
demand  it  and  benefit  results  from  its  employment.  As  amelioration 
occurs  it  will  be  necessary  less  and  less  often.  When  the  symptoms 
soon  after  a  meal  jndicate  decided  decomposition  which  cannot  be  con- 
trolled by  the  administration  of  hydrochloric  acid,  recourse  should  be 
bad  without  delay  to  the  tube  to  empty  and  clean  the  stomach.  Food- 
elements  should  not  be  allowed  to  remain  and  decompose  if  they  can  be 
removed.  The  catarrhal  process  is  not  only  much  aggravated  thereby, 
but  the  passage  of  the  products  of  decomposition  into  the  duodenum  is 
likely  to  cause  a  catarrhal  condition  of  this  part,  resulting  in  intestinal 
meteorism,  diarrhoea,  and  more  or  less  icterus,  owing  to  the  implication 
of  the  ductus  communis  in  the  process. 
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As  fermentation  in  the  stomach  occurs  through  diminution  of  the 
proper  gastric  secretion,  hydrochloric  acid,  which  strikes  at  the  cause,  is 
the  best  antifermentative.  It  should  be  given  after  meals,  in  repeated 
doses  at  short  intervals,  or,  as  Boas  prefers,  on  an  empty  stomach. 
Sodium  bicarbonate  or  other  alkalies  should  be  given  sparingly,  if  at 
all,  after  meals,  for  the  purpose  of  correcting  the  pyrosis  of  chronic 
gastritis,  which  is  invariably  set  up  because  of  diminution  in  the 
secretion  of  hydrochloric  acid,  since,  as  Henry  justly  points  out, 
though  the  lactic  acid,  the  usual  cause  of  pyrosis,  is  neutralized 
and  the  discomfort  lessened  for  a  time,  the  latter  soon  returns  with 
redoubled  vigor,  the  increased  alkalinity  favoring  still  more  the  growth 
of  the  lactic-acid  organism.  If  a  recourse  to  antiseptics  seems  desir- 
able to  correct  gastric  and  intestinal  flatulency,  hydronapiithol,  bismuth 
salicylate,  and  salol  are  the  most  efficient  remedies.  Hydronapiithol, 
which  the  writer  has  used  for  a  number  of  years  in  various  forms  of 
intestinal  disorders  originating  meteorism,  in  doses  of  from  2  to  5 
grains,  has  been  cf  extraordinarv  benefit  in  his  hands.  It  mav  be 
taken  in  capsule,  ingested  with  considerable  water.  Bismuth  sali- 
cylate, which  he  has  used  less,  has  given  satisfactory  results,  espe- 
cially when  combined  with  powdered  willow  charcoal.  The  dose  is  5 
grains  of  the  former  to  10,  20,  or  more  of  the  latter.  Salol,  in  5-  to 
10-grain  doses,  is  especially  serviceable  in  intestinal  flatulency,  though 
I  have  not  found  it  so  efficient  as  hydronaphthol.  Both  hydronajih- 
thol  and  bismuth  salicylate,  like  most  agents  of  this  class,  have  a 
somewhat  retarding  effect  on  gastric  digestion,  and  therefore  should 
not  be  used  too  soon  after  a  meal  nor  repeated  too  frequently.  Thymol 
is  an  excellent  antifermentative  in  doses  of  ^  grain  to  1|  grains.  It 
may  be  prescribed  triturated  with  a  very  little  white  sugar,  or  jirefer- 
ably  in  a  small  quantity  of  alcohol,  in  which  it  is  soluble. 

The  presence  of  anaemia  is  diminished  by  hydrochloric  acid,  but 
demands  also  the  employment  of  mild  ferruginous  preparations,  such 
as  iron  peptonate,  mentioned  under  Gastric  Ulcer,  or  some  of  the 
combinations  of  iron  with  the  vegetable  acids.  Arsenic  may  also  be 
used,  preferably  in  the  form  of  the  acid  solution,  the  effect  of  which  is 
more  certain  than  Fowler's  solution,  in  2-  to  o-drop  doses  after  meals. 

Finally,  the  general  hygiene  of  the  patient  demands  the  most  careful 
attention.  His  life  should  be  spent  in  the  fresh  air,  and  as  much  muscular 
exercise  taken  as  the  strength  will  permit.  Exercise  must  not  be  taken  near 
a  meal-time,  ami  shoidd  never  be  persisted  in  to  the  point  of  great  fatigue, 
lest  the  digestive  functions  thus  be  indirectly  disturbal.  It  should  con- 
sist in  the  use  of  the  muscles  generally,  but  especially  those  of  the  abdo- 
men. AValkingand  horsel)ack  riding  are  of  service.  Ewald  recommends 
rowing  with  a  sliding  seat.  The  function  of  the  skin  should  be  main- 
tained by  frequent  baths,  and  douches  tc  the  abdomen  and  epigastrium 
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are  ?ervii't'al»k'  as  rxi'itors  ut' pcristnlo  ami  as  rcHcx  stimulators  of  soeiv- 
tion.  In  all  rases  of  gastritis  except  the  simpler  variety,  wliicli  usiiallv 
improves  rapidly  on  the  treatment  indicated,  an  examination  into  the 
gastric  fnnetions,  especially  the  secret<try,  shoidd,  if  possible,  be  made  at 
intervals  of  a  month  or  six  weeks,  so  that  if  decided  subjective  benefit  is 
not  noticeable,  the  [)lan  of  therapy  pursued,  if  not  productive  of  some 
perceptiide  objective  results,  may  be  modiHed  or  changed,  since  no  time 
is  to  be  lost  in  the  treatment  of  the  pronounced  forms,  which,  apart 
from  the  danger  of  the  development  of  obstructive  or  atonic  dilata- 
tion of  the  stomach,  have  a  tendency  to  run  into  incurable  atrophy 
of  the  gastric  tubules. 

Little  remains  to  be  said  ol"  iln^-  nianagcmcnt  of  gastric  atrophv, 
the  therapy  of  which  can  be  but  symptomatic.  The  gastric  motility 
and  absorbing  powers  are  always  much  diminished,  and  dilatation 
is  apt  to  exist.  Efforts  must  be  made  to  improve  peristole  and 
diminish  dilatation  by  the  use  of  full  doses  of  strychnine,  by  epigastric 
and  abdominal  massage,  galvanism,  and  faradism.  The  ingestion  of 
fluids  should  be  avoided.  Aliment  must  be  predigested,  or,  when 
easy  of  solution,  be  given  witli  an  active  pancreatic  preparation.  In 
cases  with  dilatation  and  pronounced  motor  insufficiency,  with  or 
without  pyloric  stenosis,  gastro-enterostomy  offers  the  only  chance 
against  gradual  starvation.  So  long,  liowever,  as  considerable  motor 
insufficiency  and  dilatation  do  not  exist  and  the  pylorus  remains 
patulous,  a  fair  nutrition  may  be  maintained  for  some  time  by  the 
above  means  or  even  through  the  aid  of  duodenal  digestion  alone. 
As,  according  to  Boas,  massage  of  the  right  hypochondrium  toward  the 
median  line  and  in  the  region  of  the  right  and  left  lobe  of  the  liver 
tends  to  press  the  intestinal  juices  from  the  duodenum  through  the 
pylorus,  it  has  been  suggested  that  this  procedure  be  systematically 
instituted  in  cases  of  atrophy,  that  gastric  digestion  be  thus  carried  on 
bv  aid  of  the  patient's  own  pancreatic  and  biliary  secretions.  This 
ingenious  idea  is  at  least  worthv  of  trial. 
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It  has  long  been  believed  that  the  most  prominent  factor  in  th.e 
development  of  simple  ulcer  of  the  stomach  is  a  local  disturbance  in 
the  normal  balance  existing  between  the  acidity  of  the  gastric  seci'etion 
and  the  alkalinity  of  the  stomach-walls,  permitting  the  solvent  action 
of  the  former  on  a  portion  of  the  mncosa,  rendered  vulnerable  through 
a  varietv  of  canses,  these  causes  originating,  as  was  thought  by  Virchnw 
and  others,  in  impairment  or  interference  of  the  circulation  in  a  limited 
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area  of  the  stoiuaeh-wall  due  to  vascular  obstruction,  thus  inducing 
diminished  alkalescence.  Though  occlusion  of  the  vessels  supplying  a 
circumscribed  part  of  the  stomach  may  undoubtedly  originate  an  ulcer, 
this  view,  so  long  dominant  through  the  powerful  support  of  Yirchow, 
has  not  now  many  adherents,  since  such  alterations  and  the  causes  that 
induce  them  are  rarely  found  post-mortem  to  be  associated  with  ulcer. 
The  more  likely  cause  of  simple  ulcer  of  the  stomach  is  that  which 
supposes  a  disturbed  balance  between  acidity  of  the  gastric  secretion  and 
alkalinity  of  the  stomach-walls,  due  to  actual  increase  of  the  former, 
which  causes  erosion  of  the  part  the  site  of  an  injury  to  the  mucous 
membrane — a  small  abrasion  which  may  have  been  produced  by  the 
ingestion  of  an  irritant,  mechanical,  thermal,  or  chemical.  This  view, 
which  has  recently  found  many  supporters  for  the  reason  mentioned 
below,  is  essentially  that  of  Leube.^  It  is  supported  by  the  experi- 
ments of  Daettwyler  ^  on  dogs,  who  produced  ulcer  of  the  stomach  in 
the  latter  simply  by  the  application  of  chemical,  mechanical,  and  ther- 
mal irritants  to  the  inner  walls  of  the  stomach.  A  slight  solution  of 
continuity  resulting  through  the  action  of  an  ingested  irritant  might  in 
the  predisposed  readily  develop  into  an  ulcer  by  the  corrosive  action 
of  a  highly  acid  gastric  juice,  perhaps  assisted,  as  suggested  by  Leube, 
by  the  stimulating  effect  of  the  latter  on  the  denuded  blood-vessels, 
inducing  in  such  cases,  according  to  Klcbs,  narrowing  of  their  calibre 
and  local  ansemia,  which  in  its  turn  Avould  cause  lessened  alkalescence. 
Recent  observations  seem  to  point  to  the  fact  that  neurotic  disturb- 
ances of  digestion,  with  heightened  excitability  of  the  secretory  nerves, 
inducing  hyperacidity  or  hypersecretion  of  the  gastric  juice,  whether 
idiopathic  or  secondary  to  other  neuroses,  such  as  hysteria,  neurasthenia, 
and  melancholia,  are  very  frequently  present  in  the  class  of  subjects  in 
which  ulcer  most  frequently  develops,  such  as  young  chlorotic  females  f 
and  though  the  researches  of  Riegel,*  which  led  him  to  the  conclusion 
that  hyperacidity  may  be  regarded  both  as  a  constant  accompaniment  of 
simple  ulcer  of  the  stomach  and  a  predisposing  cause,  have  not  received 
entire  confirmation  at  the  hands  of  subsequent  investigators,  they  have 
at  least  not  suffered  sufficient  modification  to  render  his  conclusion  re- 

^  Leube,  op.  rit.,  p.  206.  *  Quincke,  Deutsche  mcd.  Woch.,  No.  6.  p.  79,  18S2. 

'  Hyperacidity  exists  so  commonly  in  those  in  whom  ulcer  most  often  occurs,  and 
has  been  found  so  constantly  with  it,  that  when  it  is  considered  how  easily  excessively 
acid  gastric  juice  might  lead  to  ulcer,  other  conditions,  such  as  ana>mia  and  a  slight 
abrasion  of  the  mucosa  caused  by  an  ingested  irritant,  being  favonible.  I  think  it  may 
be  looked  upon  as  a  determining  factor  in  most  cases.  When  hyiieracidity  is  not  found 
its  absence  is  ])robaI>ly  due  to  the  existence  of  a  chronic  gastritis,  which  frequently 
complicates  ulcer,  the  tendency  of  which  must  be  to  lower  secretory  activity. 

*  Ixiegel  [Zcitsrhr.  f.  I:lin.  Me<L,  18S7,  xii.  p.  434)  showed,  as  a  iw-^ult  of  ;iS2  analyses 
of  the  stomach-contents  in  42  cases  of  ulcer  of  the  stomach,  that  free  hydrochloric  acid 
is  almost  invariably  increased,  and  frequently  decidedly  so  (the  j^ercentages  0.4  and  0.5 
being  conunon  in  his  cases),  as  ag-ainst  the  normal  0.1  to  0.2  per  cent. 
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garcling  tlic  iiiHiiunce  of  iiicivastHi  swretiDii  <tt'  liydruchlorit-  acid  on  tlie 
development  of  nicer  invalid.  Fm-  this  condition  of  heightened  .secre- 
tory activity  is  too  cftnunon  in  nicer  not  to  he  rcirardcd  as  an  import- 
ant dcti'i-mining  lactor.  Notwithstanding  the  observations  of  Calm, 
Mehring,  and  others,  th;it  hyperacidity  is  not  <'on>tantly  associated 
with  ulcer,  Riegel's  conclusions,  hascd  on  numerous  examinations  in 
many  eases,  seem  surticiently  well  foundwl  to  he  regarded  at  least  as 
liighly  .significant  aiitl  worthy  ot"  most  careful  consideration  from  ilic 
standpoint  of  prophylaxis.  For,  apart  from  the  evil  influence  of  hyj)cr- 
" acidity  (with  or  without  hyi)crsecrction  ')  on  the  gastric  saccharification 
of  starch  and  on  duodenal  digestion,  and  apart  from  the  fact  tliat  hy])cr- 
seeretion  may  ultimately  cause  atonic  dilatation  and  gastric  catarrh, 
the  likelihood  that  ulcer  may  develop  through  the  oci-urrence  of  a 
slight  injury  to  the  mucous  membrane  of  the  stomach  in  subjects  with 
hyperacidity  should  lead  to  the  institution  of  active  measures  to  remove 
this  condition  in  all  such  cases  that  come  under  observation.  Especially 
would  this  be  necessary  were  these  the  subject  of  aritemia.  For,  as  is 
■well  known,  ulcer  is  mo.st  common  in  the  an;emic  as  a  result,  rather 
than  as  a  cause,  of  the  impoverished  blood  ;  which  fact  is  significant 
in  view  of  the  experiments  of  Daettwyler,  who  fjund  that  when  dogs 
were  rendered  aufemic  by  frerpient  bleeding  gastric  idcer  dcvelopi'd 
from  much  slighter  irritants  applied  to  the  inner  .stomach-walls  than 
when  depletion  was  not  practi-sed,  and  that  these  ulcers  healed  more 
slowly. 

Hyperacidity  necessitates  correction  of  the  condition  underlying  it, 
and  the  administration  of  an  alkali,  both  for  the  purpose  of  completely 
neutralizing  acidity,  thus  obviating  the  danger  of  corrosion  of  the 
stomach- walls,  and  also  to  allay  sen.sory  and  motor  irritability,  so  fre- 
quently present  in  these  ca.ses  as  a  result  of  the  action  of  the  excessively 
acid  gastric  secretion  on  the  sensorv  nerves.  The  alkali  must  be  o'iven 
in  full  doses,  about  four  hours  after  a  meal,  at  the  completion  of  gastric 
digestion,  or  even  earlier  should  the  discomfort  cau.sed  by  the  hyper- 
acidity be  excessive,  and  again,  perhaps,  shortly  before  a  meal,  at  the 
time  first  mentioned.  The  purpose  is  served  not  only  of  obviating  the 
irritant  effect  of  the  excessively  acid  secretion  on  the  gastric  mucosa  after 
the  food  has  passed  the  pylorus,  but  also  of  preventing  its  inhibiting 
influence  on  the  duodenal  digestion  of  carbohydrates  and  fats,  always 
imperfect  in  cases  of  hyperacidity.  If  the  acidity  is  exce-ssive,  the 
alkali  may  be  used  shortly  before  a  meal,  thus  permitting  the  partial 
stomach  digestion  of  starches,  impossible  through  the  too  early  appear- 
ance of  free  hydrochloric  acid.  Any  active  alkali  or  alkaline  earth  not 
of  too  disagreeable  taste  may  be  used.    The  alkalies  in  common  use  are 

^  Hyperacidity  often  exists  •witliout  livpersecretion,  while  the  latter  usually  is 
accompanied  by  the  former. 
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sodium  bicarbonate,  jirecipitated  chalk,  calcined  magnesia,  ammonio- 
magnesium  phosphate,  and  magnesium  carbonate,  any  one  of  which  is 
efficient.  Sodium  bicarbonate  is  most  often  resorted  to  as  a  neutralizer 
of  acidity.  Apart  from  its  disagreeable  soapy  taste,  to  which  many 
object,  especially  when  taken  in  the  form  of  the  otherwise  convenient 
and  efficient  soda-mint  tablet,  its  antacid  potency  is  lower  than  any  of 
the  others  mentioned,  several  of  \vhich,  especially  the  ammonio-mag- 
nesium  phosphate,^  are  to  be  preferred  because  of  their  tastelessness.^ 

As  suggested  by  Roberts,^  the  alkalies  are  to  be  used  preferably  in 
the  form  of  lozenge,  which  should  be  allowed  to  dissolve  slowly  in  the 
mouth.  A  plentiful  flow  of  alkaline  saliva  will  be  thus  induced,  which, 
gradually  swallowed,  acts  both  as  an  antacid  and  as  a  bland  demulcent 
to  the  angry  mucous  membrane.* 

Hyperacidity  accompanying  hypersecretion  requires  not  only  the 
frequently  repeated  use  of  alkalies,  but  also  systematic  lavage,  either 
shortly  before  a  meal  or  at  the  completion  of  its  stomach  digestion. 
Reichmann  recommends  the  employment  of  silver  nitrate  in  these  cases, 
either  in  the  form  of  a  wash,  1  part  to  500  or  1000,  or  J  grain  to  1 
grain  in  10  drops  of  water  and  enclosed  in  a  capsule.  The  diet  must 
be  dry  and  chiefly  albuminous,  to  make  use  of  the  excessive  secretion 
of  gastric  juice.  A  systematic  use  of  antacids  for  a  prolonged  period 
in  the  manner  indicated,  combined  with  the  employment  of  alkaline 
purgatives,  the  indications  for  which  will  be  presently  mentione<l,  will 
eventually,  in  most  cases,  lower  secretory  activity,  especially  if  an  effiart 
is  made  to  reach  the  cause  of  the  disturbance.  Alkalies  must,  however, 
be  used  with  discretion,  and  they  should  never  be  taken  in  sufficient 

^  According  to  Boas,  op.  cit.,  p.  250. 

"^  The  saturating  power  of  magnesia  compared  with  sodium  bicarbonate  is  as  4  to  1 ; 
that  of  ammonio-niagnesium  phosphate,  2  to  1  ;  magnesium  carbonate,  creta  precipitata, 
slightly  less  than  2  to  1.  A  full  antacid  dose  of  sodium  bicarbonate  is  10  to  20  grains ; 
that  of  the  others  in  proportionate  amounts.  (See  Boas,  op.  cit.,  p.  250;  Koberts,  op. 
cit.,  p.  255.) 

^  An  antacid  lozenge  made  al'ter  his  formula  is  now  sold  in  the  shops  ;  it  is  much 
preferable  to  the  soda-mint  troche.  It  contains  3.V  grains  magnesium  carbonate  anil  2\ 
grains  of  chalk,  these  quantities  equalling  in  saturating  power  10  grains  of  sodium  bicar- 
bonate. Koberts  recommends  that  1  grain  of  conunon  salt  be  added  to  the  tablet  to 
increase  salivary  flow. 

*  Roberts,  op.  cit.,  p.  251.  Eoberts  states  that  he  has  ascertained  tliat  a  diivct  rela- 
tionship exists  between  the  acidity  of  the  gastric  juice  and  tlie  alkalinity  of  the  saliva, 
so  that  during  the  ])revalence  of  siu-plus  acid  in  the  stomach  an  inci-eased  flow  of 
highly  alkaline  saliva  occui-s,  which  is  involuntarily  swallowed  and  l>ecomes  the 
natural  antacid  of  the  stomach.  This  increased  salivation  he  regjirds  as  a  omserva- 
tism  of  nature  to  be  encouraged  by  the  use  of  any  agent  promoting  sjilivary  flow. 
Lozenges  do  this,  and  especially  simple  gum  lozenges.  With  these  gum  lozenges, 
because  of  their  stimulating  eflect  on  the  salivary  glands  and  the  soothing  influence 
of  the  swallowed  gum  on  the  irritated  mucosa,  he  has  obtained  distinctly  moiv  cura- 
tive results  than  by  the  use  of  alkalies,  which  he  resorts  to  only  if  the  surplus  acid  is 
great  and  the  torment  severe. 
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dusts  to  c(iinpl(.'ti.'ly  luiitralize  lu-idity  during  iligtstiun,  lest  a  ratarrlKd 
gastritis  with  subacidity  result,  autre  dittieult  of  removal  than  the  })re- 
ceiling  heightened  physioh)gieal  eonditiun.  Care  must  be  taken  to 
prevent  the  devehipment  ot"  antemia.  The  diet  in  these  eases,  a[)art 
from  its  intlnenee  on  secretion,  must  be  bland  and  unirritating ;  indi- 
gestible substances  likely  to  irritate  the  stomach  mechanically,  spices, 
acid  food,  or  drinks  of  very  high  or  low  temperature,  are  to  be 
avoidetl. 

The  one  essential  indication  in  the  therapy  (,»f  gastric  ulcer,  in  com- 
parison with  which  the  use  of  drugs  formerly  supposed  to  exert  a  more 
or  less  specific  influence  is  as  naught,  and  with  which  their  employ- 
ment is  unnecessary,  is  to  lessen  the  functioning  of  the  stomach,  as 
far  as  it  is  practicable  with  the  maintenance  of  a  fair  nutrition,  by  a 
diet  that  will  stimulate  it  to  activity  as  little  as  possible,  and  by  the 
exclusive  use  of  rectal  feeding  for  short  periods  when  there  arc  present 
such  symptoms  as  hremorrhage,  severe  and  continuous  pain,  and  vomit- 
ing, suggesting  the  advancement  of  the  ulcerative  process.  From  the 
first,  and  continuously  so  long  as  the  symptoms  indicate  that  complete 
cicatrization  has  not  occurred,  the  diet  should  consist  of  partially  or 
wholly  predigested  concentrated  aliment,  the  solution  and  transfer  of 
which  into  the  duodenum  will  disturb  the  stomach  mechanically  and 
chemically  as  little  as  possible.  Concentrated  aliment  that  aflbrds  con- 
siderable nutriment  in  small  bulk  is  especially  indicated,  both  for  the 
purpose  of  diminishing  the  work  of  the  stomach  and  for  the  reason 
mentioned  by  Yeo,*  that  this  viscus  be  maintained  in  a  contracted 
state,  so  that  the  margins  of  the  ulcer  be  thus  constantly  relaxed.  By 
this  means  its  extent  will  be  lessened  and  its  healing  favored.  Rest  in 
bed  in  all  cases  in  which  the  symptoms  are  well  marked  and  nutrition 
is  depressed  is  also  essential ;  with  it  less  nourishment  is  required,  that 
taken  is  better  borne,  and  cicatrization  is  more  readily  favored  than  if 
the  patient  is  permitted  to  be  about.  The  food  best  suited  for  cases  of 
gastric  ulcer,  and  which,  properly  prepared,  usually  can  be  made  to 
agree  despite  supposed  idiosyncrasy,  is  milk,  the  diet  which,  since  first 
recommended  by  Cruveilhier,  has  been  used  successfully  in  thousands 
of  cases."  It  should  be  taken  in  small  quantities  (from  4  to  6  ounces^), 
skimmed  or  not,  boiled  or  raw,  as  it  agrees,  at  intervals  of  two  or  three 
hours,  and  should  preferably  be  rendered  alkaline  if  it  is  not  pepton- 
ized ;  otherwise  the  large  tough  coagula  occurring  in  its  digestion  in 
its  natural  condition  in  the  highly  acid  stomach  will  surely  disagree. 
Saccharate  of  lime  contains  five  times  as  much  lime  as  does  lime- 
water,  and   may   Mell    replace   the  latter.      Precipitated   magnesium 

^  Yeo,  Food  in  Health  and  Disease,  p.  389.  ^  Leube,  op.  cit.,  p.  219. 

^  Or  less  and  oftener  if  the  stomach  be  very  irritable.     About  three  pints  must  be 
taken  in  the  twentv-four  hours  if  milk  alone  be  used. 
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liydrate  (milk  of  magnesia),  rcconimcnded  by  Smith  as  an  antacid 
in  ulcer,  should  also  be  very  efficient. 

Peptonized  milk,  and  preferably  peptonized  milk-gruel,  are  espe- 
cially indicated  where  decided  gastric  irritability  exists  and  severe 
paroxysmal  pain  occurs  after  food ;  they  can  -well  replace  simple 
alkalinized  milk  at  all  times.  In  their  preparation  peptonization 
should  not  be  carried  beyond  the  point  of  faint  bitterness ;'  if  the 
latter  taste  is  objectionable,  as  it  usually  is,^  when  the  case  is  pro- 
gressing favorably  their  use  may  be  varied  with  other  light  aliment, 
that  the  palate  be  not  satiated  by  sameness,  though  if  peptonized 
milk-gruel  is  not  much  wearied  of,  and  the  patient  seems  to  thrive 
on  it,  it  had  better  be  continued  as  long  as  possible.  Indeed,  the 
same  may  be  said  of  any  form  of  diet  that  agrees.  Peptonized  milk- 
gruel,  however,  seems  to  be  of  especial  value  in  gastric  ulcer.  Roberts 
commends  it  in  the  highest  terms.  He  regards  it  especially  indicated 
in  cases  associated  with  epigastric  pain.  In  one  case  which  he  details 
gastric  irritation  was  such  that  the  simplest  nourishment  given  in 
smallest  quantity  was  immediately  rejected.  Peptonized  milk-gruel 
was  tolerated  at  once ;  vomiting  occurred  only  once  or  twice  during 
the  first  two  days  of  the  treatment,  and  then  ceased,  as  did  likcAvise 
epigastric  pain.  The  patient  took  daily  2  or  3  Cjuarts  of  the  pep- 
tonized milk-gruel  for  a  period  of  six  weeks,  no  other  form  of  nour- 
ishment being  used ;  steady  recovery  of  flesh  and  strength  occurred. 
Ice-cream  has  recently  been  suggested,  and  seemingly  with  reason,  as 
an  efficient  food  in  gastric  ulcer.  Hershey  reports  three  cases  in  Mdiicli 
the  simplest  aliment  by  the  mouth,  such  as  alkalinized  as  well  as  l^ep- 
tonized  milk,  was  not  retained,  and  in  one  of  which  predigested  ene- 
mata  were  likewise  rejected.  In  all,  on  other  food  being  discontinued 
and  ice-cream  permitted,  digestive  disturbances  ameliorated  and  rapid 
improvement  occurred.  The  employment  of  this  singular  diet  was 
suo^ffcsted  bv  its  influence  on  the  first  of  the  cases  seen  in  the  clinic 
of  Dr.  DaCosta.  This  patient  had  herself  resorted  to  ice-cream  on 
discovering  that  no  disturbance  of  the  stomach  occurred  through  its 
ingestion.  Its  continuance  for  this  reason  was  advised  by  Professor 
DaCosta,  with  the  happiest  effects,  similar  results  being  obtained  in 
the  others.     These  results  justify  its  further  trial  in  ulcer. 

Ewald  recommends  soups  made  of  milk  and  various  forms  of  flour, 

'  Yeo  {he.  cit.)  advises  the  addition  to  each  cup  of  milk  of  a  ]iowder  contniniiiir  10 
grains  each  of  sodium  bicarbonate  and  common  saU,  5  grains  of  light  magnesia,  and  1 
table-sjioonful  of  water. 

'  The  addition  of  ^'ichy,  soda,  Apollinaris,  and  other  carbonated  waters  is  iwom- 
mended  to  overcome  the  bitterness,  which,  howevei",  is  hardly  jHMve]itible  in  the  gruel. 
Aerated  watei-s  must,  however,  be  used  sjniringlv,  if  at  all,  in  ulcer,  because  of  tlie  irri- 
tant efiect  of  the  free  COj  on  the  ulcerated  surface.  A  small  quantity  of  coflee  entirely 
masks  the  bitter  taste,  according  to  tSiuith  (Med.  News,  May  17,  1890). 
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the  liittoi"  aiKlud,  a>  arc  alkalies,  u>  iiuliuv  liner  (.-oagulation  ol'  the 
casein.  The  luUlition  oi"  a  .-mall  (jiiantity  of  one  of  the  precliircstetl 
and  nutritions  infants'  foods,  such  us  Mellin's,  Carnrick's,  or  Nestle's, 
has  a  similar  etKrt.  Potato  pmve  (made  Avith  milk)  usually  agrees 
well,  especially  if  a  good  i)reparation  of  malt  is  taken  with  it. 

When  milk  is  wearied  of,  though  prepared  so  as  to  be  least 
ol)jeeti»inal)le,  and  the  patient's  condition  does  not  improve,^  as  may 
happen  through  adequate  nutrition  not  being  maintained  with  it,  a 
pretligested  beef-sohition,  similar  to  that  devised  by  Rosenthal  and 
Leube,^  should  be  resorted  to,  or  may,  indeed,  be  used  from  the  first 
with  the  best  results.  Leube's  experience  in  the  treatment  of  gastric 
ulcer  is  extensive  and  highly  successful,  and,  though  he  places  a  high 
value  on  milk  in  this  ailment,  his  results  have  been  far  more  gratifying 
with  this  meat-preparation.  Leube  regards  the  beef-solution  as  espe- 
cially valuable,  as  its  constituents  are  ready  for  absorption  without 
any  particular  action  of  the  gastric  juice,  so  that  secretion  of  the 
latter  is  little  stimulated.  He  believes  that  this  preparation  is  cither 
directly  absorbed  from  the  stomach  or  passes  unchanged  into  the  duo- 
denum. As  it  is  without  irritant  quality  and  makes  but  slight  demand 
on  the  digestive  functions,  the  diseased  viscus  is  rested,  and  the  ulcer- 
ated surface,  freed  from  constant  irritation,  is  placed  in  a  condition 
favorable  to  cicatrization.  Leube's  experience  is  that  with  it  rectal 
feeding  is  usually  unnecessary ;  after  a  few  days'  use  pain  and  vomit- 
ing, if  present,  usually  cease,  and  the  healing  advances  so  rapidly 
that  at  the  expiration  of  two  or  three  weeks  the  patient  may  return 
with   impunity  to  a  more  solid  diet.^ 

Leube  gives  this  beef-preparation  in  either  unsalted  or  very  slightly 
salted  broth,  and  an  amount  corresponding  to  half  a  pound  of  beef  is 
taken  in  the  twenty-four  hours.  Unfortunately,  patients  are  apt  to 
acquire  such  a  disgust  for  it  that  they  often  cannot  be  persuaded  to 
continue  it.  It  possesses  no  advantages  over  other  predigestcd  beef- 
foods,  and  indeed  is,  theoretically  at  least,  less  valuable  than  some — 
notably  Mosquera's  beef-meal  and  beef-peptone  jelly,  previously  re- 

^  Nutritive  enemata  may  be  required  to  supplement  the  use  of  peptonized  milk  by 
the  mouth  when  the  latter  only  can  be  taken  and  in  small  quantity. 

*  This  is  prepared  by  evaporating  beef  and  dilute  hydrochloric  acid  at  a  high  tem- 
perature in  air-tight  vessels,  which  leads  to  the  emulsification  of  the  meat  and  its  par- 
tial digestion:  1000  grammes  of  finely-minced  lean  beef,  1000  centigrammes  of  water, 
and  20  centigrammes  of  pure  hydrochloric  acid  are  placed  in  a  porcelain  vessel,  and 
this  in  a  closed  Papin's  digester,  and  boiled  for  ten  to  fifteen  hours.  The  resulting  mass 
is  then  rubbed  into  a  paste  in  a  mortar,  again  boiled  in  the  closed  digester  for  sixteen  to 
twenty  hours,  and  finally  neutralized  with  sodium  bicarbonate  and  evaporated  to  a 
syrupy  consistence.  This  preparation  is  made  by  Rudisch  of  New  York  City.  Though 
peptones  are  said  by  Leube  to  be  formed  by  this  process,  it  is  unlikely  that  digestion 
proceeds  beyond  the  acid-albumin,  or  at  most  the  first  propeptone,  stage. 

'  Leube,  op.  ciL,  p.  223. 
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ferred  to,  which  represents,  according  to  the  analysis  of  Lud^ng  of 
Vienna,  over  53  per  cent,  of  soluble  albuminoids,  which  have  been 
almost  entirely  converted  into  peptones,  and  the  whole  containing 
but  3  per  cent,  of  insoluble  matter.  Preparations  of  this  sort,  when 
a  concentrated  peptonized  soluble  meat-food  is  desired,  are  to  be  pre- 
ferred to  one  only  partly  digested  by  hydrochloric  acid.  "NA'ith  the 
beef-meal  I  have  had  no  experience  in  ulcer.  It  contains  consider- 
able insoluble  albuminoids  but  slightly  if  at  all  digested.  This  insol- 
uble portion,  though  probably  readily  converted  into  peptone  in  the 
stomach,  according  to  Chittenden,  might  irritate  the  ulcerated  surface 
if  it  were  not.  Mosquera's  beef-jelly  may  be  dissolved  in  boiling  water, 
or  preferably  added  to  consomm§ ;  a  yelk  of  an  egg  may  also  occa- 
sionally be  given  with  it  })repared  in  the  manner  detailed  in  the  dietary 
of  Chronic  Gastritis.  Though  the  Ijeef-jclly  should  be  added  to  boiling 
water  or  to  broth  at  or  near  the  boiling-point,  it,  as  with  other  foods  in 
gastric  ulcer,  must  not  be  taken  very  hot. 

It  is  of  the  highest  importance  that  the  diet  be  thus  restricted  for 
several  weeks,  until  continued  amelioration  in  or  absence  of  such  symp- 
toms as  severe  pain,  gastralgic  or  inflammatory  epigastric  tenderness, 
and  vomiting  indicates  that  cicatrization  of  the  ulcer  is  in  progress. 
Then  in  all  except  the  chronic  cases  a  more  varied  alimentation  may 
be  cautiously  permitted,  the  patient  being  especially  admonished  as  to 
the  danger  of  reawakening  the  ulcerating  process  by  the  slightest  lajise 
from  the  diet  prescribed,  the  utmost  circumspection  on  his  part  Ijeing 
enjoined  for  months  after  all  symptoms  of  ulcer  have  disappeared. 
Care  should  be  observed  not  only  as  regards  quality,  but  also  as  to 
the  quantity  taken,  no  more  being  allowed  than  will  satisfv  the  phys- 
iological needs  of  the  body.  An  egg  may  be  allowed  daily  lightly 
boiled  or  poached,  but  not  raw,  since  raw  egg-albumin  is  digested  with 
(linicuhy  both  in  the  stomach  and  duodenum.^  With  the  boiled  or 
poached  egg,  crumbs  from  the  interior  of  stale  bread,  flavored  with  a 
very  little  salt,  may  be  eaten,  and  meat-broths,  such  as  chicken  and 
mutton-broths,  if  they  have  not  been  before  used,  may  now  be  pre- 
pared with  yelk  of  egg  to  render  them  more  nourishing.  Purees  of 
vegetables,  milk-puddings,  custards,  the  lean  of  tender  boiled  mutton 
or  young  chicken,  the  scrajKxl  tenderloin  of  steak  lightly  broiled  with 

'  The  imlipt'stiliility  of  raw  cgs-allnunin  is  shown  l>v  an  inti'ro>ting  experiiuent  of 
Ttolicrts.  He  emjilovs  a  sohition  of  the  white  of  1  raw  egg  to  i)  vohinies  of  water. 
Tliis,  when  heated  in  tlie  water-hatli,  does  not  coagulate  nor  change  in  aiii>eai-ance, 
tliniigh  its  behavior  to  the  digestive  ferment  is  distinctly  altered.  In  the  raw  state  this 
solution  is  attacked  slowly  hy  pejisin  and  hydrochloric  acid,  and  not  at  all  by  pancreatic 
extract ;  hut  after  cooking  in  the  water-hath  the  albumin  is  rapidly  and  entirely 
digested  by  artificial  gastric  juice,  and  a  moiety  of  it  is  rapidly  digested  by  pancreatic 
extract. 
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a  little  butter.'  builecl  .sweet biviul  (tlie  thymus  glaudj,  boiled  wliiteti-h, 
and  sueh  other  whule.soiue  digestible  artiel&s  of  luud  as  the  judgnieut 
of  the  physieiau  dietates,  may  be  permitted  in  moderation.  He  can- 
not throw,  within  practicable  limits,  too  great  restrictions  about  the 
diet,  nor  advise  too  much  caution  Ibr  several  months  after  all  symp- 
toms have  di<appeared,  having  in  mind,  however,  the  necessity  of 
allowing  siiHicient  nourishment  to  maintain  adequate  nutrition.  In- 
digestible food  of  all  sorts,  especially  that  likely  to  irritate  the  stomach 
mechanically,  such  as  bran  bread  and  oatmeal,  is  to  be  avoided.  Fatty 
substances,  acids,  highly-seasoned  foods,  and  alcohol  in  any  form  must 
also  be  interdicted. 

Rectal  leeding  is  to  be  resorted  to  for  periods  of  a  few  days  or 
longer  on  the  occurrence  of  ha?matemesis,  when  more  or  less  continuous 
vomiting  or  severe  paroxysmal  pain  after  meals  is  not  readily  eon- 
trolled  bv  cautious  mouth-feeding  or  bv  the  remedies  sufforested.  In 
all  cases  of  ulcer,  if  the  patient  can  be  kept  in  bed  and  will  submit  to 
exclusive  rectal  feeding,  the  stomach  remaining  at  absolute  rest,  cicatri- 
zation is  likely  to  occur  earlier  M"ith  fewer  imtoward  symptoms  than 
if  this  method  were  not  practised.  Though,  according  to  Bauer,  it  is 
impossible  to  nonrish  properly  by  the  rectum,  scarcely  more  than  one- 
quarter  of  the  nutriment  necessary  for  subsistence  being  taken  in  this 
way,  extensive  clinical  experience  has  shown  that  exclusive  rectal  feed- 
ing for  periods  of  several  weeks  is  practicable  in  ulcer  and  attended  with 
the  best  results.  If  nutrient  enemata  are  to  be  employed  for  any  time, 
it  is  especially  important  that  the  substance  used  be  as  unirritating  as 
possible.  The  rectum  should  be  Avashed  out  with  a  warm-water  enema 
once  or  twice  daily  shortly  before  introducing  the  food.  The  syringe  for 
the  administration  of  nutritive  injections  should  have  a  long  flexible 
nozzle,  and  the  food  be  deposited  high  in  the  bowel,  both  to  include  a 
wide  absorptive  area  and  that  it  may  be  better  retained.^  The  nozzle 
should  be  well  oiled,  and  must  be  inserted  gently,  without  force,  and 
the  food  be  very  slowly  thrown  into  the  bowel.  The  patient  may  be 
encouraged  to  aid  its  retention  as  much  as  possible  by  resisting  any 
desire  to  reject  it.  Not  over  4  ounces  is  usually  injected  at  a  time, 
the  frequency  of  repetition  depending  upon  the  amount  and  the  cha- 
racter of  the  nourishment  introduced.  Intervals  of  from  four  to  six 
hours  are  those  usually  adojjted,  when  from  4  to  6  ounces  are  used. 
As  regards  the  character  of  aliment  best  adapted  for  nutrient  enemata, 
liquids  are  preferable  to  solids,  such  as  suppositories,  especially  in  ulcer, 

^  Welsh,  Pepper's  Sijstem  of  Med.,  vol.  ii.  p.  320. 

*  According  to  Brunton  {Pharmacology  and  Therapeutics, ^jea  Bros.,  1885,  p.  41-5), 
if  a  long  flexible  soft-rubber  tube  is  used,  introduced  to  the  extent  of  ten  inches,  and 
the  patient  is  propped  so  as  to  incline  to  the  left  side,  the  fluid  may  be  passed  into  the 
sigmoid  flexure  or  descending  colon.  A  much  larger  quantity  than  four  ounces  can 
then  be  used  and  absorbed  with  little  or  no  tendency  to  its  rejection. 
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when  the  withhukliiig  of  all  fluids  by  the  mouth  is  desirable.  Soluble 
uupeptonized  albumin  would  appear  to  undergo  absorption  almost  as 
readily  as  that  which  is  predigested,  so  that  predigested  aliment  need 
not  necessarily  be  used. 

Ewald/  as  a  result  of  experimentation  with  enemata  of  commercial 
peptone  and  with  eggs,  found  that  uupeptonized  eggs  were  as  readily 
absorbed  as  commercial  peptone,  and  peptonized  eggs  more  readily. 
He  prefers  an  enema  consisting  of  two  eggs  beaten  up  with  a  table- 
spoonful  of  cold  water,  to  which  is  added  a  little  starch  boiled  with  a 
half  tea-cupful  of  a  20  per  cent,  solution  of  glucose.  A  wine-glassful 
of  claret  is  added  to  this,  and  subsequently  the  egg  solution,  care  being 
taken  that  the  white  of  egg  is  not  coagulated.  A  tea-spoonful  of  pep- 
tone may  be  added  with  advantage  to  this  mixture,  though  Ewald 
does  not  regard  this  as  absolutely  essential. 

If  solutions  of  peptones  alone  are  used,  they  should  be  sufficiently 
diluted  not  to  irritate  the  bowel,  otherwise  they  will  not  be  readily 
retained.  According  to  the  experience  of  Smith,^  the  best  rectal  food 
is  defibrinatcd  blood  in  amounts  of  3  ounces  every  fourth  hour  when 
no  food  is  taken  by  the  stomach.  This,  he  states,  undergoes  prompt 
absorption,  as  is  shown  by  the  character  of  the  dejecta  during  the  treat- 
ment. These  are  of  a  normal  color,  and  absolutely  free  from  all  appear- 
ances of  blood.  Smith  uses  rectal  injections  of  defibrinatcd  blood  in  all 
cases  of  heematcmesis,  continuing  it  in  small  quantities  for  two  or  three 
weeks  after  the  stomach  has  resumed  its  functions.  He  knows  of  no 
remedy  equally  efficacious  in  overcoming  the  profoimd  anaemia  usually 
present.  Leube  prefers  for  nutrient  enemata  an  emulsion  of  meat  and 
pancreas.  But  ])ancreatic  extracts,  of  which  several  very  active  prep- 
arations are  now  on  the  market,  are  much  more  convenient  for  use  than 
the  pancreas  itself,  and  quite  as  efficient.  The  enema  as  suggested  by 
Roberts  may  be  prepared  in  the  usual  way  with  milk-gruel  and  beef- 
tea,  and  a  dessert-spoonful  of  liquor  pancreaticus  added  just  prior  to 
its  administration. 

Plain  milk,  or  preferably  peptonized  milk  and  peptonized  milk- 
gruel,  are  well  adapted  for  nutrient  enemata.^ 

The  enemata  should  always  be  warmed  before  introduction.  Some- 
times the  addition  of  a  small  quantity  of  opium,  preferably  the  deodor- 
ized tincture  or  McMunn's  elixir,  to  the  enema  renders  it  better  borne. 

^  Ewald,  Thcrapeut.  Monatsh.,  March  and  April,  1SS7. 

*  Smith,  loc.  cit. 

'  Roberts  nourished  a  patient  by  this  method  with  enemata  of  pancreatized  milk- 
gruel  exclusirely,  and  very  satisfactorily,  for  a  i>eriod  of  nine  weeks,  until  a  post- 
pharyngeal abscess,  which  had  occluded  the  o-sophagus,  ruptured.  Donkin  (Lancet, 
Sept.  27,  1890)  reports  ten  cases  of  gastric  ulcer  successfully  treated  by  enemata  of 
plain  milk,  occasionally  varied  by  clysters  of  beef-tea.  Three  of  these  cases  were  so 
nourished,  exclusively,  for  nineteen  days. 
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Ca.si'»  aiv  t)cra.-«iiiii;illy  I'liciiuiitcivtl  in  wliirh  Ixtih  stuiiiucli  and  rcvtuiu 
becoine  rt'lK'lIions,  ivjooting  all  that  is  iiitriRliuvd  in  tiu'  ortlinarv 
way.  In  tlitst',  f'ocdiiii;  by  the  .sut't  stomach-tube  should  be  resorted  to 
after  file  plan  ot"  Debove,  who  uses  the  stoiuaeh-tube  very  extensively 
in  fmlini«;  eases  of  gastric  ulcer.  Nourishment  is  often  well  borne  in 
this  way  that  would  be  at  once  rejected  if  swallowed.  In  gavage  it  is 
unnecessary  to  pass  the  tube  into  the  stomach,  so  that  little  risk  can 
result  from  its  use  if  its  employment  does  not  cause  violent  retching. 
The  latter  may  be  obviated  by  the  use  of  cocaine  in  the  maiuu'r 
already  described. 

The  medicinal  trcatincnt  of  gastric  ulcer  is  entirely  syinptomatic, 
as  we  are  still  unac(|uainted  with  any  specific  for  this  atiection.  Silver 
nitrate  and  oxide,  bismuth  subnitratc,  and  zinc  oxide  still  have  their 
advocates,  though  on  entirely  empirical  grounds.  Their  effect,  if  any 
is  exerted  in  promoting  cicatrization  of  the  ulcer,  must  be  slight  and 
entirely  intlirect,  pcrha})s  through  their  influence  on  the  disturbed  secre- 
tory function  and  on  an  accompanying  gastritis.  Silver  salts,'  as  stated 
by  Leube,  can  scarcely  act  by  virtue  of  their  caustic  properties,  since  it 
is  most  improbable  that  the  dose  ordinarily  administered,  which  must 
necessarily  be  small,  can  seek  out  from  the  whole  surface  of  the  stomach 
the  ulcerated  spot  and  deposit  itself  there.  Partially  to  overcome  this 
objection,  and  with  faith  in  its  direct  curative  effects  t)n  the  ulcer,  Smith  ^ 
very  ingeniously  recommends  that  silver  nitrate  be  given  in  \-  to  ^- 
grain  doses  dissolved  in  an  ounce  of  water,  and  administered  wiiile  the 
patient  is  lying  on  the  right  side,  so  as  to  bring  the  solution  into  con- 
tact with  the  ulcer  if  situated  in  its  usual  position  near  the  pylorus. 
Silver  nitrate  is  so  readily  decomposed,  and  hyperacidity  is  so  common 
in  ulcer,  that  it  is  more  than  probable  that  the  insoluble  chloride  is 
formed  on  the  entrance  of  the  nitrate  into  the  stomach,  except  in  those 
cases  in  which  acidity  is  lessened  or  much  albumin  or  peptone  is  pres- 
ent ;  and  wdien  the  latter  is  the  case  the  salt  would  be  too  much  diluted 
to  exert  any  local  effect.  As  the  chloride,  because  of  its  insolubility  in 
the  stomach,  is  practically  inert,  it  would  appear  useless  to  administer 
silver,  even  in  the  mode  suggested  by  Smith,  in  cases  with  hyper- 
acidity ;  and  yet  it  is  in  this  same  class  of  cases  that  the  employment 
of  silver  has  its  Avarmest  advocates,  it  being  supposed,  in  some  undis- 
covered manner,  to  diminish  the  excretion  of  a  too  highly  acid  gastric 
juice  and  thus  lessen  pain.  In  the  more  chronic  ulcers  with  thickened, 
indurated  edges  and  great  depth  and  extent,  in  which  healing  is  tardy 
under  the  most  favorable  treatment,  and  in  which  hyperacidity  is  re- 
placed by  subacidity  due  to  the  development  of  gastric  catarrh,  little 
benefit  could  result  from  the  use  of  silver  nitrate,  even  if  applied 
directly  to  the  lesion  in  the  largest  dose  compatible  with  safety.    What- 

*  Loc.  cit. 
Vol.  II.— 60 
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ever  benefit  resulted  would  be  tlirough  its  influence  on  the  associated 
catarrhal  condition.  Bismuth,  too,  and  zinc  oxide — the  former  of  which 
has  been  in  use  for  over  a  century  in  gastric  disorders,  especially  in  ulcer 
and  in  gastralgia — can  have  but  little  directly  curative  effect  on  the  ulcer, 
even  when  given  in  the  enormous  doses  (upward  of  half  an  ounce) 
frequently  used  by  the  French.  The  influence  of  these  drugs,  like 
silver,  is  exerted  chiefly  in  a  symptomatic  direction.  The  condition 
of  hyperaciditv  is  advantageously  met  by  the  administration  of  small, 
frequentlv-repeated  doses  of  some  of  the  alkalies  mentioned.  One  of 
the  best  is  that  recommended  by  Smith — precipitated  magnesium 
hydrate  ("milk  of  magnesia").  This  preparation  is  unirritating 
and  has  high  neutralizing  power.  It  has  the  appearance  and  some- 
what the  taste  of  milk,  and  may  for  that  reason  be  well  administered 
in  that  liquid.  It  is  preferable  to  the  alkaline  carbonates  in  ulcer,  as 
the  evolution  of  carbonic  dioxide  in  the  stomach  is  avoided.  "When 
hypersecretion  accompanies  hyperacidity,  it  may  be  necessary  to  resort 
to  lavage  with  the  soft  black  rubber  stomach-tube,  the  use  of  which  is 
free  from  risk  if  not  introduced  too  soon  after  a  hfemorrhage  or  unless 
violent  retching  and  vomiting  are  caused  by  it.  Patients  who  submit 
to  its  employment  are  usually  so  markedly  benefited  as  regards  ameliora- 
tion or  cessation  of  pyrosis,  gastralgia,  and  vomiting  when  due  to  hyper- 
acidity that  they  desire  to  continue  its  use.  As  a  rule,  however,  its 
emplovmcnt  is  easier  in  hospital  than  in  private  practice. 

The  old-fashioned  Carlsbad  crystalline  salt,  the  use  of  which  was 
first  advocated  by  Ziemssen,  is  of  the  greatest  utility  in  ulcer  as  an 
antacid  and  also  as  a  laxative.  In  the  dose  recommended  by  Ziemssen 
it  neutralizes  aciditv,  cleanses  the  ulcerated  surface,  and  by  its  efleet  on 
the  gastric  peristole  removes  stagnant  irritating  ingesta.  This  crystal- 
line salt,  the  chief  ingredients  of  which  are  sodium  sulphate  and  carbo- 
nate, the  former  in  large  excess,^  cannot  be  efficiently  replaced  by  Carls- 
bad water  or  artificial  Carlsbad  salts  containing  sodium  chloride  in  any 
amount,  as  advocated  by  Welsh,^  following  Liechtenstein,  except  in 
ulcer  complicated  by  gastric  catarrh  with  subacidity,  because  of  the 
stimulating  effect  of  sodium  chloride  on  gastric  secretion  and  its  irritant 
action  on  the  ulcerated  surface. 

'  Its  composition  is  soditnn  sulpliate,  37.69  ;  sodium  chloride,  0.30  :  sodium  farV>o- 
nate,  6;  potassium  sulphate,  traces;  water  of  crv.stallization,  oo.-i2.  This  must  not  ho 
confounded  with  tlie  Carlsbad  salt  in  ]io\vdcr  form,  which  contains  considerable  quan- 
tities of  sodium  bicarbonate  and  chloride.  Roth  of  these  salts,  bottled  in  Carl.-liad,  may 
be  procured  from  any  druggist  or  direct  from  the  importers,  the  Eisner  &  Mendelson 
Co.  of  New  York.  They  can,  of  coui-se,  be  prepared  artificially,  esj^ecially  the  crys- 
talline salt. 

"^  "Welsh  (Pepper's  System  of  Medicine,  vol.  ii.  p.  523)  recommends  a  c<-)mbination  of 
sodium  sulphate,  5  ounces ;  sodium  bicarbonate,  "2  ounces ;  and  sotlium  chloride,  1 
ounce.  One  to  two  heaping  tea-spoonfuls  of  this,  the  dose  given,  would  contain  from 
12  to  24  grains  of  connuon  salt. 
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Ziems'^cirs  nu'tliml  of  administi-ation  ^ivcs  the  iiKist  satisfactory 
result  :'  A  tal)l('-s|)oonfiil  is  dissolved  in  a  pint  (»f  liiUcwariu  water,  and 
one-fourth  is  taken  every  ten  niinnto,  half  an  iiour  elaj)sinu- between  the 
last  dose  and  the  nlornin^•  meal.  If  the  ijowels  are  moved  more  than 
twice  or  not  at  all,  tlu-  (piantity  of  salts  taken  next  day  must  be  rciiMi- 
late<l  accord inti'lv,  hut  the  amount  of  watei'  in  which  the  >alt  is  (li>- 
ttolved  should   he  the  same. 

Pain  in  gastric  ulcer,  especially  the  contimioiis  dull  localized  pain, 
with  sharp  exacerbations  appearing  shortly  after  eating,  indicating  irri- 
tation of  the  nerve-filaments  in  the  floor  of  the  ulcer,  is  best  relieved  by 
either  total  witlulniwal  of  feeding  by  the  mouth  for  a  few  days,  rectal 
alimentation  being  substituted,  or  the  use  of  an  absolute  milk  or  pep- 
toni/i'd  milk-gruel  diet.  Opium  or  its  derivatives  should  be  resorted  to 
rarely  if  at  all,  uidess  the  pain  is  very  intense,  until  the  influence  of 
carefid  feeding  has  been  tried,  not  only  because  of  the  risk  of  establish- 
ing the  opium  habit,  but  because  the  relief  obtained  by  this  drug  is  apt 
to  render  the  j)atient  less  cautious  as  to  diet.  If  an  opiate  seem  indica- 
ted, morphine  is  preferable  to  opium  itself.  It  may  l)e  used  hyj)oder- 
micallv  if  promj)t  relief  is  required,  or  may  be  given  by  the  mouth,  com- 
bined with  dilute  hydrocyanic  acid  or  perhaps  with  bismuth  or  other  of 
the  drugs  mentioned  for  the  relief  of  gastralgia.  Should  the  pain  be 
localized  in  the  anterior  stomach-walls,  the  application  of  a  small  blis- 
ter or  an  ice-bag  or  hot  fomentations,  if  the  patient  can  be  confined  to 
bed,  will  often  relieve  it.  Decubitus  is  frequently  essential  to  other 
means  for  the  relief  of  pain,  the  latter  not  decidedly  ameliorating 
until  rest  in  recumbency,  supine,  prone,  or  on  one  side,  is  tried." 

The  diffuse  paroxysmal  gastralgic  attacks  which  are  very  common 
and  often  very  severe  in  ulcer  are  usually  due  to  radiation  of  the  irri- 
tation caused  by  the  implication  of  sensitive  nerves  in  the  ulcerative 
process,  and  also  by  contact  of  the  hyperacid  gastric  juice  wnth  the 
exposed  nerve-filauKMits  in  the  floor  of  the  ulcer ;  or  gastralgia  may 
be  caused  by  the  irritating  effect  of  the  acid  secretion  on  the  hyper- 
sensitive stomach-nerves  without  implication  of  the  latter  in  the  ulcer- 
ation. If  the  circumscribed,  continuous,  dull  pain,  with  paroxysmal 
exacerbations  soon  after  eating,  is  associated  with  gastralgia,  though 
the  same  association  occurs  less  commonly  in  the  gastralgia  of  hyper- 
acidity, a  diet  of  milk  or  peptonized  milk-gruel  or  similar  food 
should  be  resorted  to.     In  gastralgia   of  hyperacidity,  alkalies  com- 

'  Quoted  by  Leiibe,  op.  cit.,  p.  222. 

^  Pain  is  sometimes  assuaged  by  the  assumption  of  a  special  posture,  the  relief  being 
most  decided  after  a  meal :  the  influence  of  posture  on  the  former  was  thought  by 
Osborne  (Dublin  Journal  Med.  Srienee,  xxvii.  p.  25,  1885,  quoted  by  Welsh)  to  indicate 
the  locality  of  the  ulcer — relief  in  the  prone  position  suggesting  ulcer  of  the  posterior 
wall ;  in  the  supine  position,  nicer  of  the  anterior  wall ;  on  the  right  or  left  side,  ulcer 
of  the  pyloric  or  cardiac  region,  respectively. 
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billed  with  bismuth  subnitrate  and  very  small  doses  of  morphine,  if  the 
urgency  of  the  pain  demands  the  latter,  may  be  tried.  A  powder  con- 
taining 3  to  5  grains  of  magnesia,  5  to  10  of  bismuth  subnitrate,  and 
^  to  3^  of  morphine  sulpliate  is  useful,  repeated  at  hourly  intervals, 
if  necessarv,  until  tliree  or  four  doses  are  taken.  Cannabis  indica ' 
(s  to  i  grain  of  the  extract),  cocaine  muriate  (^  to  ^  grain),  and  bella- 
donna {-^2  to  i  grain  of  the  extract),  used  singly  or  combined  with 
each  other,  with  bismuth,  an  alkali,  or  with  dilute  hydrocyanic  acid, 
often  relieve  the  gastralgias  of  ulcer. 

Gastralgia  not  dissipated  by  the  means  suggested  may  occasion- 
ally continue  after  complete  healing  of  the  ulcer.  It  is  then  probably 
due  to  compression  of  nerve-filaments  in  the  cicatricial  tissue  of  the 
ulcer,  and,  unfortunately,  is  not  susceptible  of  cure  by  medical  means. 
Flatulent  distension  of  the  stomach  is  sometimes  a  cause  of  pain.  A 
few  drops  of  Hoffman's  anodyne  with  mint-water  will  cause  expul- 
sion of  the  gas.  If  acidity  is  present,  an  antacid,  preferably  not  a 
carbonate,  mav  be  also  administered.  Charcoal,  the  power  of  which 
to  absorb  gases  in  the  moist  state  is  supposed  to  be  nil,  will  often 
relieve  flatulence. 

Vomiting,  especially  that  due  to  implication  of  some  of  the  gastric 
nerve-filaments  in  the  ulcerative  ])roces.s,  is  often  not  controlled  till 
rectal  feeding  for  short  intervals  replaces  that  by  the  mouth.  When 
vomiting  occurs  and  shows  a  teiidency  to  persist,  rest  in  recmnbency 
is  necessary.  All  food  nuist  be  withheld  save  iced  milk,  })ej)tonized  or 
plain,  or  peptonized  milk-gruel  in  very  small  quantities,  a  tea-spoonful 
or  two  at  a  time.  Pellets  of  ice  may  be  given  or  very  small  quantities 
of  one  of  the  carbonated  waters,  iced,  or  a  not  over-dry  iced  champagne 
may  be  tried.  Morphine  sometimes  gives  relief,  preferably  adminis- 
tered hv])odcrmically.  The  combination  of  bismuth,  carbolic  acid, 
and  mint-water  ])rcviously  mentioned  is  sometimes  efficient.  An 
ice-bag,  a  sinapism,  or  a  small  blister  to  the  epigastrium  may  have  to 
be  resorted  to — the  first  two  early,  the  blister  after  exhausting  other 
means.  A  brief  unsuccessful  trial  of  milk  or  milk-gruel  demands 
resort  to  rectal  feeding  for  a  period  of  three  or  four  days,  the  stomach 
being  allowed  a  complete  rest.  Feeding  by  the  mouth  is  then  cau- 
tiously renewed,  peptonized  milk-gruel  or  pej)tonized  milk,  at  first 
in  tea-spoonful  doses  only  at  very  short  intervals,  being  alone  useil 
while  a  tendency  to  vomit  continues. 

Tlie  occurrence  of  haemorrhage  from  the  stomach  necessitates  abso- 
lute rest  in  reciunbeney,  preferably  perhaps  on  the  \ei\  sitle,  as  reeom- 

^  Cnnnaliis  indica  has  been  reeently  hisjlily  lauded  l\v  G.  8^e  {Lancet,  Aup.  2,  Sept. 
13  and '20,  1S90)  as  a  jrastric  sedative  in  the  jtain  of  neumtie  and  i^istrie  dysiK'psia. 
^Vhen  tile  former  is  aeeonipanied  hy  liyperaeiility  he  gives  caunabis  indica  with  hirge 
doses  of  sodium  bicarbonate  four  houi-s  after  meals. 


simi'lj:  vLcEn  of  the  stumach.  949 

moiukil  by  Smith/  that  gravitation  may  assist  in  the  arrest  of  the 
Mccdintr,  and  that  the  omtents  cit"  the  stomach  may  he  reriKjved  from 
the  ulcer  shunhl  this  i}e  .situated  near  the  j»\  Innis.  Pellets  of  iee,  the 
most  etlicient  htemostatic,  shoidd  he  iVeely  shallowed,  a  light  iee-hag 
laid  on  the  e|)iiia>tiMnm,  and   heat  applied  to  the  legs  and   feet  if  the 

exti'cmitics    art id."      A    hypiKlermic   injection   of   ^  to  -^  grain  of 

morphine  sul|)hate  is  indicated  as  a  vascular  sedative  and  for  the 
jiiirpose  of  allaying  the  patient's  nervous  ajiprehensions,  which  indi- 
reetlv  mav  tend  to  inerease  the  hremorrhage  throuuh  its  disturbing 
influence  on  the  heart's  action.  Efllbrts  should  also  be  made  to 
diminish  by  reassuring  wonls  the  alarm  felt  by  the  patient  and 
those  about  him,  and  the  utmost  quiet  on  the  part  of  the  latter  must 
be  insisted  upon.  Leube  suggests  that  the  Ijed-ehamber  be  kept  cool 
and  the  bed-covering  light,  in  order  not  to  increase  the  uneasiness  of 
the  patient  by  interfering  with  respiration. 

The  utility  of  ergot  in  gastrorrhagia  is  questionable,  and,  des|)ite 
the  fact  that  it  is  generally  recommended,  the  supposed  results 
obtained  by  its  use  are  probably  of  the  post-hoc  order.  Hfemate- 
mesis  in  idcer,  if  at  all  profuse,  is  due  to  the  perforation  of  an 
artery,  and  not  to  caj^illary  oozing,  a  frequent  cause  of  the  gastror- 
rhagia of  hepatic  cirrhosis.  When  the  result  of  rupture  of  capil- 
laries or  arterioles,  the  employment  of  ergot  Avoidd  be  Ijcneticial  were 
not  its  use  unnecessary — the  bleeding  usually  ceasing  without  it.  But 
■when  the  h£emorrhage  is  due  to  the  opening  of  an  artery,  the  usual 
cause  of  the  copious  bleeding  in  ulcer,  ergot  is  positively  contraindi- 
cated,  as  pointed  out  l)y  Smith  ;•''  for,  because  of  the  constricting  action 
of  this  drug  on  the  vessels  being  confined  to  the  arterioles,  obstruc- 
tion of  the  collateral  circulation,  with  increased  tension  a  fronte,  must 
occur,  wliich  woidd  directly  tend  to  augment  the  haemorrhage. 

The  employment  of  such  litTemostatics  as  iron,  tannin,  lead,  alum, 
sulphuric  acid,  tuqieutine.  and  the  like  need  only  be  mentioned 
to  be  condemned.  They  are  not  merely  valueless  in  controlling  the 
hsematemesis  of  ulcer,  given  in  the  only  manner  in  which  their  admin- 
istration is  practicable,  but  are  ])rovocative  of  harm  by  the  gastric  dis- 
turbance their  ingestion  is  likely  to  incite.  The  best  haimostatic  is  ice, 
the  use  of  which  has  been  already  mentioned.  The  extraordinary  sug- 
gestion of  tamponing  the  stomach  by  the  introduction  of  a  collajised 

^  Smith  {loc.  cit.)  suggests  that  as  the  gastric  artery  runs  from  left  to  right  along  the 
lesser  curvature,  advantage  should  be  taken  of  the  influence  of  gravitation  in  the 
arrest  of  ha?morrhage,  supposing  the  ulcer  is  situated  near  the  pylorus. 

*  Drinking  very  hot  water  has  recently  been  recommended  in  gastrorrhagia  as  an 
efficient  haemostatic.  It  is  questionable  if  it  can  be  as  efficient  as  ice  swallowed  undis- 
solved. The  temperature  of  the  water  taken  would  soon  be  diminished  to  that  just 
sufficiently  warm  to  dissolve  the  coagulura  at  the  site  of  the  ruptured  vessels. 

^  A.  H.  Smith,  op.  cit.,  p.  529. 
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rubber  balloon  through  a  tube  and  subsequently  inflating  it  with  air, 
or  that  of  passing  a  rubber  bag  into  the  stomach  and  filling  it  with 
water,  with  the  idea  of  thus  controlling  gastric  haemorrhage,  is  scarce 
worthy  of  notice.  Apart  from  the  danger  of  tearing  the  ulcerated  sur- 
face or  rupturing  the  stomach  when  the  bag  is  filled  to  a  sufficient 
capacity  to  check  bleeding  mechanically,  the  use  of  such  a  remedy 
would  scarcely  be  practicable  even  within  the  confines  of  a  Continental 
hospital. 

A  still  more  impracticable  suggestion  for  checking  hsematemesis 
not  readily  controlled  by  medical  means  is  that  of  Rydygier,^  who 
advocates  the  performance  of  gastrotoray  with  the  object  of  excising 
the  ulcer;  but  the  impossibility  of  accurately  locating  its  situa- 
tion would  alone  render  this  proposition  scarce  worthy  of  serious 
consideration. 

Syncope  favors  cessation  of  gastric  haemorrhage  through  diminu- 
tion in  the  force  of  the  heart's  action,  promoting  formation  of  a  throm- 
bosis in  and  about  the  bleeding  vessel.  Xo  great  effort,  therefore, 
should  be  made  to  prevent  its  occurrence  or  to  overcome  it  immedi- 
ately, unless  a  fatal  termination  seems  imminent  through  the  resulting 
cerebral  anaemia.  The  patient,  if  not  already  in  recumbency,  should 
be  so  placed.  By  supplying  the  brain  with  more  blood  this  position 
alone,  without  medication,  will  often  promote  a  prompt  return  to  con- 
sciousness. Alcoholic  stimulants  must  be  given  cautiously  if  at  all, 
and  never  by  the  stomach.  Nitro-glycerin  (1  minim  of  a  1  per  cent, 
alcoholic  solution)  in  a  syringeful  of  ether  or  in  water  may  be  admin- 
istered subcutaneously,  and  usually  with  immediate  beneficial  result  if 
unconsciousness  is  profound  and  prolonged. 

Transfusion  is  indicated  immediately  after  the  occurrence  of  ha?ma- 
temesis  only  when  it  seems  probable  that  the  patient  will  succumb 
from  the  failure  of  circulation,  experience  having  shown  that  the 
increased  vascular  pressure  resulting  from  transfusion  is  likely  to 
occasion  renewed  and  perhaps  fatal  haemorrhage  by  loading  to  the 
dislodgnient  of  the  thrombus  blocking  the  opened  vessel.  For  this 
reason,  the  imminence  of  a  fatal  termination  demanding  some  such  inter- 
ference, the  risk  must  be  taken,  but  only  the  smallest  amount  of  fluid 
should  be  introduced  which  is  capable  of  tiding  over  the  dangerous 
])eriod,  and  this  must  be  injected  very  slowly  under  low  pressure. 
These  precautions  are  less  necessary  if  transfusion  is  demanikxl  because 
of  the  acute  anaemia  a  few  days  subsequent  to  the  haemorrhage,  when 
its  recurrence  seems  unlikely.  Here  a  larger  amount  may  be  intro- 
duced with  but  little  risk.^ 

1  Berliner  klin.  Woeh.,  Jan.  16,  1SS2. 

'^  The  only  risk  then  heini;  perfoi-ation  bv  the  sudilenlv  raised  pressure,  if  a  dis- 
eased vessel  in  the  ulcer  is  on  the  point  of  rupture. 
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In  citlK'f  fVi'iit,  if  traii.-lii-ioii  is  (Iciiiaiulcd,  tlif  iiirii.-iun  into  a  vc-iii 
of  II  saliiu.'  s(»liiti(»n  slioiiKl  lie  pitfriiitl  to  tlu'  introduction  of  blood. 
The  lattt-T  in  ivoont  yi-ars  lias  Iti'cn  almost  ontircly  rcplacvd  hv  the 
fonuL-r,  saline  solutions  practically  fultilling  better  than  blood  all  the 
conditions,  physical  and  hiemogenic,  to  meet  which  transfusion  is 
undertaken,  besides  bcinti;  tar  safer  and  easier  of  a]»plication.'  A  f]  j)er 
cent,  solution  of  common  salt — about  a  drachm  to  the  j)int — is  the  most 
convenient.'  Not  over  a  half  or  three-quarters  of  a  pint  should  be 
introiluced  at  first.  When  a  recurrence  of  the  luemorrhage  is  feared, 
more  can  be  used  later  should  the  urirency  of  the  symptoms  again 
demand  it.  The  solution  should  I)e  made  with  boiled,  preferably  dis- 
tilled, water.  It  must  be  of  the  body-temperature,  and  is  readily 
introduced,  all  that  is  required  being  a  small  glass  canula,  a  piece  of 
rubber  tubing,  and  a  funnel.  The  fluid  might  be  injected  into  the 
cellular  tissue,  preferably  between  the  scapulre,^  in  place  of  a  vein. 
The  resulting  benefit  would  be  as  great,  though  not  ?o  promptly  pro- 
duced, and  the  danger,  that  of  sudden  raising  of  vascular  tension,  would 
be  largely  obviated. 

No  food  should  be  given  by  the  mouth  during  lucmorrhage  or  for 
several  days  subsequently  if  it  can  possibly  be  avoided.  The  patient 
should  be  nourished  l)y  the  rectum  in  the  manner  indicated.  iShould 
the  latter  be  absolutely  impracticable  through  the  cneniata  not  being 
retained,  a  very  small  quantity  of  liquid  food  may  be  allowed  iced, 
such  as  peptonized  milk,  milk-gruel,  or  beef-peptone  in  bouillon. 

Perforation  of  the  stomach,  with  resulting  peritonitis,  in  gastric 
ulcer  necessitates  the  administration  of  full  doses  of  opium  by  the 
mouth  or  morphine  hypodermically.  Hot  fomentations  should  be 
applied  to  the  abdomen  ;  absolute  rest  in  recumbency,  with  decubitus 
such  as  to  have  the  ulcer  uppermost,  should  be  enjoined.     Feeding 

'  See  "\Vm.  Hunter's  most  valuable  lectures  on  tranfusion,  Brit.  Med.  Journ.,  vol. 
ii.,  1889. 

*  As  Kroenecker's  experiments  (editorial  in  University  Medical  Magazine,  abstracted 
in  Polyclinic,  December,  1888)  show  that  a  transfused  solution  of  common  salt  cannot 
support  the  heart  unless  reinforced  by  proteids,  it  is  suggested  by  Einger  that  other 
saline  solutions  not  possessing  this  disadvantage  be  substituted  for  that  of  simple  salt. 
Ringer  considers  the  best  of  these  to  be  a  solution  of  tribasic  calcium  phosphate  and 
potassium  chloride — salts  representing  the  necessary  ones  of  blood-serum.  These  he 
combines  in  the  proportion  of  8  fluidounces  of  a  saturated  solution  of  the  former  ■with 
85  minims  of  a  1  per  cent,  solution  of  the  latter.  According  to  Ringer,  this  solution 
will  stimulate  the  heart  as  well  as  increase  the  volume  of  the  blood-stream,  and  migiit 
be  substituted  with  decided  advantage  for  simple  salt  solution  when  the  introduction 
of  a  large  amount  of  fluid  is  attended  with  the  risk  above  mentioned. 

*  Galabin  {Transactions  Obstetrical  Sac,  London,  1890,  p.  o)  suggests  this  method 
after  post-partum  haemorrhage.  The  common-salt  solution — from  1  to  3  pints — is 
introduced  by  the  aid  of  a  sterilized  aspirator  needle,  a  piece  of  gum  tubing,  and  a  large 
funnel.  It  is  diffused,  if  necessary,  by  massage.  The  flow  can  be  accelerated  by  run- 
ning the  oiled  finger  and  thumb  down  the  outside  of  the  tube. 
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\)\  the  stomach  must  of  course  be  discontinued.  If  the  stomach  is 
suspected  to  contain  much  foftd,  an  effort  should  be  made  to  evac- 
uate the  contents  by  the  tube,  a  full  dose  of  morphine  hypoder- 
mically  preceding  its  introduction,  and  cocaine  being  used  locally  to 
obviate  nausea  and  retching,  the  last  of  which  will  tend  to  increase  the 
size  of  the  perforation. 

Perforation  of  the  stomach,  with  escape  of  its  contents  into  the 
peritoneal  cavity,  is  in  the  vast  majority  of  cases  followed  by  collapse 
and  death  in  the  course  of  a  few  hours  or  days.  Surgical  interference 
is  warrantable  if  it  is  thought  the  site  of  the  perforation  can  be 
reached  by  laparotomy.  To  render  the  operation  successful  in  these 
cases  a  more  accurate  mode  of  diagnosing  the  position  of  ulcers  seems 
essential.^ 

If  chloro-ana^raia  is  decided  in  ulcer,  preparations  of  iron  and 
arsenic  should  be  resorted  to  for  its  removal  at  as  early  a  period  as 
is  compatible  with  their  safe  admistration.  Prior  to  this  much  can  be 
done  by  the  observance  of  rest  in  recumbency,  thus  permitting  as 
slight  demand  on  the  vital  energies  as  possible.  If  the  stomach  will 
tolerate  it  equally  well,  some  form  of  beef  food,  such  as  Mosquera's  pep- 
tone jelly  or  that  of  Leube,  should  be  jn-eferred  to  a  diet  of  milk.  A 
preparation  termed  hainogJohin  compound,  made  from  the  formula 
of  Dr.  F.  E.  Stewart,  consisting  of  fresh  defibrinated  bullock's  blood, 
extract  of  malt,  glycerin,  and  alcohol,  is  of  very  great  value  as  a  nutri- 
ent and  as  a  synergist  to  other  foods.  It  may  be  administered  by  the 
rectum  as  an  addition  to  the  ordinary  nutrient  enema,  or,  since  it  is 
usually  Avell  borne  by  the  stomach  and  is  of  very  agreeable  taste,  it 
may  also  i)e  gis'cn  by  the  mouth.  The  initial  dose  is  15  drops  well 
diluted,  which,  agreeing  well,  may  be  increased  gradually  to  upward 
of  a  dcssert-sjK)onful  three  to  ibur  times  daily.  Some  little  experience 
with  this  preparation  in  anaMiiic  conditions  enables  the  writer  to  speak 
with  confidence  as  to  its  vahu^  as  a  reconstructive. 

Euemata  of  defibrinated  l)lo()d,  of  which  mention  has  already  been 
made,  are  also  of  esju'cial  value  in  combating  the  aiuomia  of  gastric 
ulcer.  These,  when  an  antemic  condition  is  marked,  are  to  be  pre- 
ferred to  milk  euemata.     They  are  borne  equally  well  by  the  bowel, 

'  See  a  case  roiiortod  In-  Nissere  {St.  Peterxhiirrjcr  vufl.  Woeh..  No.  41,  1S90,  abstracted 
in  Brit.  Med.  Jonni.,  .Tan.  3,  1891)  in  which  perforation  and  coinnienoin,!;  peritonitis 
consequent  on  ulcer  of  the  stomach  was  diagnosed.  The  alnlonien  was  oj>ened.  Tliere 
was  no  free  gas  in  the  peritoneal  sac  nor  other  signs  of  perfoi-ation.  The  stomach  readily 
])resented  in  tlie  wound,  hut  showed  no  other  almormality  tlian  excessive  vascularity  of 
the  serous  coat.  Tlie  alxlomen  was  closed  without  further  disturbance  of  its  contents. 
Tlie  patient  did  well  until  a  montli  after  the  operation:  abdominal  pain  and  collapse 
then  occurred,  followed  by  deatli.  A  necropsy  showed  a  i)crf«n~ation  in  the  anterior 
stoninch-wall,  due  to  a  large  ulcer  at  the  lesser  curvature  which  had  extended  to  tlie 
anterior  wall  and  tlien  ruptured.  Tills  had  been  hiilden  by  adhesions  binding  the  left 
lobe  of  the  liver  and  stomach  toircthcr. 


CAXCER   OF  THE  STOMACH.  953 

and  are  ab.sdrbod  as  n-ailily.  The  juvparatinn  of  iron  which  agrees 
best  is  the  alljuiuinate :  this  may  Ix'  |)rL'i)aroil  extemporaneous] v  bv 
combiniu*;;  euir-albiimin  with  iron  chloride/  or  the  solution  of  iron 
albuminate  made  by  Drees  of  Bentheim,  Germany,  may  be  prescribed 
instead.  The  dose  of  the  last  is  i  to  1  tea-spoonful  three  times  daily. 
It  seems  to  be  better  borne  than  other  salts  of  iron,  and  may  be  given 
by  the  mouth  even  in  the  active  stage  of  ulcer  and  in  cases  in  which 
hiematemesis  has  re<?ently  occurred."  Small  doses  of  Blaud's  pill  also 
agree  very  well,  proviiled  the  pill  is  soft  and  that  decomposition  of  the 
iron  sulphate  and  potassium  carbonate  have  not  occurred  in  its  con- 
struction. The  initial  dose  should  be  1  to  2  grains  three  times  daily, 
gradually  increased  to  a  much  larger  quantity  if  the  stomach  remains 
tolenuit.  Keduced  iron  is  alst)  usually  well  borne,  and  may  be  pre- 
scribed with  althisa  powder  and  gelatin  made  into  soft  pills,  as  recom- 
mended by  Leube.^  The  salts  of  iron  with  the  vegetable  acids,  such 
as  the  citrate  and  lactate,  are  usually  easily  digested,  though  of  less 
efficiency  than  those  before  mentioned. 

It  is  rarely  necessary  to  resort  to  the  hypodermic  method  of  admin- 
istering iron  :  should  it  be  employed  in  this  manner,  the  least  irritating 
salt  is  perhaps  the  citrate,  used  in  aqueous  solution  in  doses  of  1  to  4 
grains.  Arsenic  may  be  given  in  pill  form  in  combination  with  iron 
or  preferably  alone  in  solution — the  official  Fowler's  solution  or  liquor 
acidi  arseniosi ;  the  latter  of  which  seems  to  be  more  certain  in  its 
effects  than  the  former.  Either  may  be  used  in  doses  of  1  drop, 
inereased  to  several  if  well  borne,  three  times  daily  after  meals. 

Pyloric  stenosis  not  rarely  smjceeds  cicatrization  of  gastric  ulcer  and 
leads  to  obstructive  dilatation,  necessitating  surgical  interference  for  its 
alleviation.  The  question  of  operation  is  briefly  considered  in  the 
therapy  of  Dilatation  of  the  Stomach. 


CANCER  OF  THE  STOMACH. 

Cancer  of  the  stomach  is  not  only  an  incurable  malady,  l)ut  one 
the  progressiveness  of  which  is  little  subject  to  retardation  by  medical 

'  Ewald  [op.  cit.,  p.  237)  prescribes  a  tea-spoonful  of  2  or  3  per  cent,  solution  of 
ferric  chloride  to  a  wine-glassful  of  a  solution  of  egg-albumin  (1  part  of  white  of  egg 
to  2  of  water),  to  be  taken  througli  a  tube  several  times  daily.  This  he  regards  as 
efficient  as  the  proprietaiy  preparations  of  iron  albuminate,  and  much  less  expensive. 
Tincture  of  iron  chloride  alone,  well  diluted,  often  agrees  very  well,  and  in  doses  of  3 
to  4  drops  is  recommended  by  Gerhardt  for  the  relief  of  the  jiain  of  gastric  ulcer. 

2  Griffith,  Medical  and  Surgirn!  Beporter,  May  16,  1891. 

'  Leube's  formula  is  reduced  iron  and  altha?a  powder,  of  each  1  grain,  and  suffi- 
cient gelatin  to  make  a  soft  pill. 
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means.  A  consideration  of  its  therapy,  therefore,  limited  as  the  latter 
is  to  mere  symptomatology,  is  less  inviting  than  that  of  the  affections 
previously  discussed.  It  is,  however,  of  consequence,  since,  if  the 
downward  progress  of  the  disease  cannot  be  decidcfUy  controlled,  the 
accompanying  symptoms,  which  tend  to  render  the  patient's  last  days 
miserable,  may  be  so  far  controlled  as  to  permit  comparative  com- 
fort during  this  period. 

The  diet  is  of  the  first  importance.  By  its  judicious  regulation  the 
severity  of  several  of  the  more  distressing  manifestations  of  the  disease, 
such  as  vomiting  and  pain,  may  be  diminished,  nutrition  maintained, 
and  the  comfort  of  the  patient  promtjted  until  the  advent  of  a  fatal 
termination.  Because  of  the  almost  invariable  absence  of  free  hydro- 
chloric acid  from  the  gastric  secretion  in  advanced  cases  of  cancer  of 
the  stomach,  and  of  the  tendency  of  the  growth,  from  its  usual  situa- 
tion, to  encroach  upon  and  constrict  the  pylorus,  the  diet  should  con- 
sist, except  in  the  early  period  of  the  disease,  when  both  secretion  and 
motility  for  a  time  may  be  unaffected,  only  of  such  aliment  as  vAW  either 
readily  enter  the  circulation  from  the  stomach  or  pass  the  narrowed, 
pylorus  and  undergo  absorption  in  the  bowel.  The  diminution  in,  or 
more  frequently  the  entire  absence  of,  free  hydrochloric  acid  in  the 
gastric  secretion,  and  the  presence  of  lowered  motility,  necessitate  the 
administration  of  predigested  aliment,  of  which,  when  the  latter  is  used, 
animal  is  preferable  to  vegetable,  as  it  is  less  liable  when  absorption  is 
tardy  to  undergo  fermentation,  with  the  production  of  the  organic  acids 
and  other  irritating  products,  the  presence  of  which  in  the  stomach  will 
aggravate  the  patient's  discomfort  and  increase  the  liability  to  develop- 
ment of  secretory  disturbances ;  and  as  there  is  apt  to  be  a  loathing  for 
animal  food,  largely  due  to  the  inability  to  digest  it,  an  albuminoid 
dietary  can  be  best  taken  in  a  semifluid  or  fluid  condition. 

Because  of  the  incurable  nature  of  the  malady,  however,  the  inclina- 
tion of  the  patient  as  far  as  possible  should  be  consulted,  the  sole  object 
in  restricting  the  dietary  being  to  maintain  nutrition  and  diminish  the 
severity  of  such  of  the  sym})toms  as  are  likely  to  be  aggravated  by 
injudicious  feeding.  Soft  aliment  should  not  be  resorted  to  if  solid 
food  can  be  taken,  as  the  patient  soon  wearies  of  it,  however  palatably 
it  may  be  prepared.  Its  constant  use,  unfortunately,  is  demanded  early 
in  the  case,  when  complete  anorexia  and  jnloric  obstruction  develop. 

In  those  exceptional  cases  in  which  hydrochloric  acid  is  present  in 
excess  or  in  normal  amount,  or  in  which  its  secretion  is  not  decidetlly 
diminished,'  and  the  preservation  of  a   lair  peristole  still  ]iermits  etfi- 

'  There  seems  little  douht  that  the  absence  of  hydrochloric  acid  in  cancer  of  the 
stomach  is  due  to  disturbance  of  the  secretory  structure,  leading  to  atrophy  of  the 
tubules,  most  likely  produced  through  the  concomitant  gastritis.  In  those  rare  cases 
in  which  sciiction  of  iiydrochloric  acid  has  pei-sisted  until  death,  despite  the  presence 


CAXCER   OF  THE  STuMAVII.  055 

oit'iit  i;a>trii'  (liui'>tit>ii  ami  traiistlTi-iirc  ut"  the  I'liyiiic  into  the  bowt'l, 
consitk'ral)k'  Ikviisc  may  be  |K'riuittocl,  ordinary  care  being  exercised 
that  no  tood  is  inihd^ed  in  that  causes  niarUed  diseoniiort  or  that  will 
aggravate  the  tendency  tu  gastritis,  which  beeomi  <  drcidcd  with  the 
progress  of  the  cancer. 

When  svniptoins  of  pyloric  constriction  ami  those  of  inipairnient 
of  tligestion  are  absent,  whether  dnc  to  the  growth  occupying  the  body 
of  the  stomach  or  when  adjacent  to  the  pylorus,  though  of  too  small 
size  to  obstruct  the  orifice  or  interfere  with  peristole,  retention  of  food 
in  the  stomach  not  being  favored,  l)oth  a  farinaceous  and  an  animal 
dietary  may  be  allowed. 

If  hydrochloric  acid  is  simply  diminished,  its  presence  in  a  free 
state  still  beins 'shown  bv  Gunzberg's  or  the  calcium-carbonate  test, 
and  symptoms  of  obstruction  are  absent  or  only  slightly  marked,  the 
administration  of  hydrochloric  acid  in  the  manner  and  doses  suggested 
in  the  treatment  of  Chronic  Gastric  Catarrh  is  indicated.  Pepsin 
may  also  be  necessary,  though  its  secretion  in  carcinoma  of  the  stom- 
ach is  rarely,  if  ever,  diminished  in  the  same  degree  tliat  hydrochloric 
acid  is,  the  former  and  the  milk-curdling  ferment  being  usually  present 
to  the  end,^  unlike  what  occurs  in  primary  gastric  atrophy  or  that 
secondary  to  gastric  catarrh,  in  which  pepsin,  acid,  and  lab-ferment  are 
all  absent.  The  persistence  of  hydrochloric  acid  in  small  quantity  in 
the  combined  state  only  is  not  an  indication  for  the  employment  of  this 
acid,  but  rather  for  tlie  previous  peptonization  of  all  albuminoids 
ingested,  or  a  resort  to  an  easily-digested  farinaceous  aliment  or  to 
the  administration  of  pancreated  preparations  with  the  latter. 

A  concentrated  fluid  diet,  representing  considerable  nutriment  in 
small  bulk,  is  especially  indicated  during  the  middle  and  later  periods 
of  the  disease,  when  the  digestive  functions  are  much  disturbed  and 
narrowing  of  the  pylorus  has  occurred.  Some  form  of  peptonized  beef 
should  then  be  used,  such  as  was  mentioned  in  discussing  the  therapy  of 
chronic  gastric  catarrh  and  of  ulcer.  Yelk  of  egg  may  be  combined 
with  the  most  soluble  of  these,  or  they  may  be  exhibited  Avith  yelk 
of  egg  in  bouillon.  Peptonized  milk  or  peptonized  milk-gruel  may  be 
used  to  vary  the  dietary,  as  may  also  such  preparations  of  predigested 

of  cancer,  the  mucous  mcnil)rane,  except  in  the  immediate  locality  of  the  cancer,  lias 
been  found  in  a  normal  condition  post-mortem  ;  and,  on  the  contrary,  in  those  cases  in 
which  hydrochloric  acid  has  been  persistently  absent  from  the  gastric  secretion,  marked 
atrophy  of  the  mucous  membrane  has  been  found.  See  Rosenheim's  cases  {Berliner  klin. 
Woch.,  Dec.  24, 1888),  in  which  atrophy  of  the  mucous  membrane  was  found  in  12  in 
which  hydrochloric  acid  had  been  absent  from  the  gastric  secretion.  In  2  others  hydro- 
chloric acid  had  been  secreted  in  excess.  In  these  the  mucous  membrane  was  not 
atrophied.  See  also  Ewald's  case  (Berl.  klin.  Woch.,  Dec.  3,  1888),  in  which  hydro- 
chloric acid  had  been  diminished  and  no  atrophy  was  found  post-mortem. 
^  Y.  Jaksch,  Clinical  Diagnosis,  London,  1890,  p.  110. 
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beef  and  cacao,  which,  taken  with  milk,  are  palaialjle  and  usually  well 
borne.  The  amount  of  nourishment  taken  at  one  time  should  be  lim- 
ited, frequent  small  meals  being  preferred  to  large  ones  at  longer 
intervals. 

Carbonated  drinks  should  be  avoided,  save  in  the  smallest  quantities. 
Champagne,  however,  is  often  well  borne,  and  is  an  efficient  analeptic 
in  doses  of  a  tea-spoonful  to  a  table-s]XJonful.  If  stimulants  are  cou- 
stantlv  indicated,  a  strong  not  over-sweet  red  wine  agrees  best. 

When  the  cancer  involves  the  cardia,  producing  stenosis  of  that 
orifice,  usually  shown  by  regurgitation  of  food  immediately  after  it  is 
swallowed,  the  presence  of  persistent  dysphagia,  of  pain  situated  be- 
hind or  near  the  xiphoid  aj)pendix,  of  retraction  of  the  epigastrium, 
and  of  an  obstruction  encountered  in  the  attempted  passage  of  a  stom- 
ach-tube or  oesophageal  bougie,  fluid  food  can  alone  be  taken,  and  the 
ingestion  of  this  is  often  impossible  without  resort  to  a  stiff  stomach- 
tube.  The  only  other  resource  besides  the  formation  of  a  gastric 
fistule  is  feeding  by  the  rectum.  But  as  life  cannot  be  long  sustained 
by  the  last,  apart  from  the  many  disagreeable  features  attending  it,  the 
question  of  gastrostomy  should  receive  serious  consideration.  The  risk 
attending  the  operation  is  not  great,  and  the  comfort  of  the  patient  in 
being  nourished  in  that  way  instead  of  by  the  rectum  is  very  decided. 
Lavage  may  be  accomplished  through  the  fistula,  and  medicine  as  well 
as  food  introduced  in  that  way.  Ewald  recommends  in  cases  in  which 
gastrostomy  is  jicrformed,  and  in  which,  through  absence  of  hydro- 
chloric acid,  gastric  digestion  is  impossible,  that  the  fistule  be  made  as 
near  the  pylorus  as  possible,  so  that  the  feeding  canula  may  be  intro- 
duced through  the  pylorus  into  the  duodenum. 

For  the  relief  of  pain  of  gastric  cancer  opium  in  some  form,  such 
as  the  deodorized  tincture,  or,  preferably,  morphine,  is  indicated : 
either  may  be  given  in  solution  with  2  to  4  drops  of  dilute  hydro- 
cyanic acid,  and  a  few  grains  of  bismuth  added  if  vomiting  is  also 
present,  or  in  pill,  combined  Avith  extract  of  belladonna  and  cannabis 
indiea.  Severe  })aroxysmal  pain,  not  ])romptly  controlled  by  tiie  stom- 
ach administration  of  opium,  necessitates  the  use  of  morphia  liypoder- 
mically,  preferably  associated  with  atropine. 

The  occurrence  of  vomiting  calls  for  careful  regulation  of  the 
diet  and  a  resort  to  predigested  food.  When  it  continues  despite  a 
diet  restricted  to  small  amounts  of  iced  pej^tonized  milk  or  milk-gruel, 
rectal  feeding  must  tem])orarily  replace  tliat  by  the  mouth.  The  drugs 
most  suitable  for  its  control  are  those  suggestetl  for  vomiting  acwm- 
panving  tdcer,  such  as  jiellets  of  ice,  tea-spoonful  doses  of  iced  car- 
bonated waters  or  chamjiagne  ;  counter-irritation  or  an  iced  bag  to  the 
epigastrium  sometimes  is  of  service.  Occasionally  remedies  which 
apparently   are  least   indicated   succeed.     Thus  in   a  case  of   Ewald's 
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wei.ss  Ixrr,  wlikli  had  lnvii  cruvccl,  was  ctlic-ioiit.  When  vomiting  is 
due  to  stenotic  dilatation  of  the  stoinaeli,  t>eeurring  at  the  usual  inter- 
vals of  several  days,  the  ejeeta  heiiig  ju'of'use  in  amount  and  niueh 
deeoniposed,  it  ean  <»nly  l>e  eontn»lle<l  by  lavage  and  a  restricted  pre- 
digestcd  fluid  diet,  iiuu-h  as  in  the  treatment  of  gastric  dilatation.  The 
ha?uuitemesis  of  cancer  is  to  be  treated  as  is  that  of  ulcer. 

Gastric  catarrh,  which  occurs  with  sutiicient  frequency  in  cancer 
to  Ijc  regarded]  as  a  [lart  of  that  diseitse,  re^juires  an  identical  therapy  to 
that  already  detailed  in  the  treatment  of  gastritis.  Of  the  stomachics 
for  this  contlition,  condurango  seems  especially  worthy  of  mention.  So 
nuu'h  benefit,  indeed,  has  resulte<l  from  its  use  in  chronic  gastritis,  in 
which  cancer  was  also  suspected,  that  it  was  at  one  time  regarded  in  the 
light  of  a  true  specific  for  the  latter.  Through  its  infiueuce  on  the 
gastric  catarrh  of  cancer  vomiting  and  pain  are  often  lessened,  and 
appetite,  in  the  earlier  stages  at  least,  promoted.  The  best  mode 
of  employing  it  is  in  macerated  decoction,  after  the  formula  of  Fried- 
reich, the  report  of  whose  cases  of  supposed  cancer  of  the  'stomach 
ameliorated  by  condiu-ango  led  to  its  extensive  trial  in  this  ati'ection 
with  the  mistaken  idea  that  it  would  prove  a  specific.  Half  an  ounce 
of  condurango-bark  is  macerated  for  twelve  hours  in  13  fluidounces 
of  watei',  which  is  evaporated  by  boiling  to  one-half  this  quantity, 
strained,  and  a  table-spoonful  is  taken  three  times  daily.  Ewald  rec- 
ommends the  addition  of  a  carminative  syrup  to  the  decoction  to  render 
it  more  palatable,  such  as  ginger,  mint,  or  fennel,  and  from  0.3  to  0.5 
per  cent,  of  hydrochloric  acid  to  increase  its  stomachic  effect.  The 
last,  however,  would  probably  be  useless,  save  as  an  antifermentative, 
when  free  hydrochloric  acid  is  absent  from  the  gastric  secretion. 

Fermentation  occurring  in  the  stomach  in  cancer,  and  causing 
pyrosis  and  acid  eructations,  demands  a  therapy  similar  to  that  recom- 
mended for  the  same  condition  in  gastric  catarrh  and  gastrectasis. 
Daily  washing  out  of  the  stomach  with  simple  water  or  dilute  solution 
of  the  antifermentatives,  such  as  sodium  sulphite,  boric  acid,  hydro- 
naphthol,  or  of  bisnmth  salicylate,  is  much  the  best  remedy.  Ijavage 
also  controls  the  vomiting  due  to  retention  and  subsequent  fermentation 
of  the  ingesta,  occurring  when  dilatation  arises  from  constriction  of  the 
})ylorus.  It  is,  indeed,  the  most  efficient  remedy  for  the  relief  of  all 
the  svmptoms  accompanying  stenotic  dilatation,  and  should  be  regu- 
larly used  unless  great  prostration  and  a  tendency  to  hsematemesis  are 
present. 

Resort  to  antacids  is  more  frequently  necessary  than  with  chronic 
gastric  catarrh,  since  we  cannot  hope  more  than  temporarily  to  influence 
the  condition  originating  fermentation  in  cancer,  unlike  what  is  the  case 
in  gastric  catarrh. 

Pyrosis  is  often  very  decided,  due  to  the  development  of  large  quan- 
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titles  of  the  fatty  acids.  Alkalies  joined  with  antifermentatives  are  then 
especially  indicated.  The  combinations  suggested  by  Beaumetz*  are 
very  serviceable,  such  as  a  powder  containing  5  grains  each  of  sodium 
bicarbonate,  salol,  and  bismuth  salicylate,  or  of  bismuth  salicylate, 
naphthol,  and  powdered  charcoal,  or  of  bismuth  salicylate,  magnesia, 
and  sodium  bicarbonate. 

Because  of  the  absence  of  hydrochloric  acid  from  the  gastric  secretion 
in  most  cases  of  cancer,  the  administration  of  this  acid  can  be  of  but 
little  avail,  either  temporarily  or  permanently,  in  pyrosis  originated  by 
the  presence  of  the  organic  acids,  as  a  larger  amount  would  be  required 
to  prevent  the  occurrence  of  fermentation  than  could  at  one  time  be  well 
borne  by  the  stomach. 

The  obstinate  constipation  of  cancer  is  sometimes  relieved  by  lavage. 
Vegetable  aperients,  aloes,  cascara,  rhubarb,  and  the  like  (mentioned 
under  Chronic  Gastric  Catarrh),  are  very  serviceable.  Saline  purgatives 
should  be  used  with  caution ;  they  are  apt  to  debilitate  and  may  lead  to 
diarrhoea.  Warm-water  enemata  are  an  efficient  mode  of  relieving  im- 
paction due  to  atony  of  the  colon. 

Diarrhoea,  which  occasionally  alternates  with  constipation,  and  is 
common  toward  the  termination  of  the  disease,  due  to  irritation  of 
indigestible  food  or  to  catarrhal  enteritis,  can  be  controlled  by  opium 
administered  by  the  mouth  or  rectum. 

Anjemia  accompanving  gastric  cancer,  due  l)oth  to  the  influence  of  the 
cancer  on  the  process  of  nutrition  and  to  the  impaired  gastric  functions, 
is  sometimes  so  decided  as  to  approach  the  condition  termed  pernicious. 
Indeed,  it  has  occasionally  happened  that  cases  of  gastric  cancer  have 
been  mistaken  for  pernicious  anamia,  tlie  symptoms  of  the  former 
malady  not  being  sufficiently  marked  to  attract  notice.  The  red 
blood-cells  may  be  reduced  to  less  than  a  million  per  cubic  millimetre, 
and  assume  the  distorted  shapes  and  varied  sizes  characteristic  of  perni- 
cious anjemia.  In  other  cases,  and  more  commonly,  the  anaemia  may 
be  of  moderate  grade  and  show  no  tendency  to  develop  into  the  pernicious 
varietv.  In  all  arsenic  is  of  most  value  to  stimulate  haMuogenesis,  and 
iron  may  also  be  used  if  coincident  diminution  in  hajmoglobiu  is  present. 
All  treatment  can  be  but  ]ialliative,  the  cause  j^ersisting. 

The  question  of  operative  interference  in  cancer  of  the  stomach,  with 
the  object  of  extirpating  the  growth,  is  one  of  the  highest  importance, 
in  view  of  the  utter  inability  of  the  physician  to  accomplish  more  than 
alleviation  of  the  chief  symptoms,  and  thus  stay  the  downward  prog- 
ress of  the  disease  for  only  a  short  period.  This  cannot,  however,  be 
noticed  here  in  more  than  the  barest  outlines. 

The    mortality  attending  resections  of  the  jn-h^-us  for  cancer  de- 
pends largelv  upon   the    amount  of  adherence   to  surrounding  ]virts, 
1  Jotirnal  de  Mcihrinc  d  (h  Chinirpif  Pradqiuv,  1S90,  p.  510. 
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the  (le^rc'cs  of  caclu'xia,  and  tlic  skill  ol'  tlu'  (»]>crat«>r.  Too  few  pylor- 
ectornies  have  hecii  attcmptod  siitHciontly  early  in  the  disease  for  a  very 
detinite  idea  to  he  fornie<l  of  the  immediate  rislc  of  operation  at  that 
time.  The  absolnte  eertainty  of  an  ultimate  fatal  termination  of  the 
disease  witiiout  operation,  an<l  the  veiy  fair  elianee  of  non-return,  at 
least  for  some  time,  if  pylorei-tomy  eould  be  performed  while  the  dis- 
ease is  yet  loeal  and  l)efore  adhesions  have  formed  and  caehexia  exists, 
should  cause  the  operation  to  be  reeommended.  The  risk  cannot  be 
so  great  as  that  of  operation  for  cicatricial  stenosis  after  dilatation  of 
the  stomach,  with  its  accompanying-  dyscrasia,  whether  the  stenosis  bfe 
of  cancerous  or  non-cancerous  origin.  And  even  in  cancerous  stenosis 
the  results  have  been  .sufficiently  encouraging  to  justify  operation  in  a 
more  advanced  stage  if  the  growth  is  but  slightly  adherent  and  debility 
not  too  decided. 

If  the  existence  of  cancer  is  strongly  suspected  very  early  in  it^ 
course,  an  exploratory  operation,  the  danger  from  which  in  these  days 
of  surgical  asepsis  is  trifling,^  should  be  resorted  to  with  a  view  to  a 
confirmation  of  the  diagnosis  and  extirpation  of  the  growth  should 
it  appear  that  metastasis  has  not  occurred ;  and,  unfortunately,  apart 
from  the  question  of  risk  attending  the  operation  of  resection  in  cancer 
of  the  stomach,  eases  are  usually  encountered  too  late  for  benefit  to  bft 
more  than  palliative,  even  when  the  affection  is  recognized  in  its  ear- 
liest stages,  as  rarely  occurs ;  for,  though  the  tumor  may  be  recent  and 
small,  and  without  definite  symptoms,  metastasis  may  already  have 
occurred.^  When  metastases  in  surrounding  parts  exist,  their  com^ 
plete  removal  is  rarely  possible,  and  a  return  of  the  growth  in  ths 
near  future  is  certain.  If  the  tumor  is  not  very  adherent  and  meta- 
stasis is  thought  to  be  slight,  the  strength  of  the  patient  ])ermitting, 
resection  of  the  growth,  especially  when  completely  constricting  the 
pylorus,  may  be  indicated,  even  though  its  return  seems  probable,  for 
if  the  patient  survives  the  operation  a  period  of  comparative  comfort  is 
assured.  If  distant  metastases  have  occurred,  or  the  adhesions  bind- 
ing the  growth  to  other  parts  are  too  great  to  justifv  a  ]\vlorectomy, 
and  the  patient's  physical  condition  permits,  the  feasibility  of  gastro- 
enterostomy should  be  considered — indeed,  from  the  risk  being  decid- 
edlv   less   and   the   immediate  and  ultimate^  result    about  similar  to 

1  Czerny  {Deutsche  med.  Wnrh.,  Nov.  7,  1890,  quoted  by  Mears,  Annual  of  (he 
Universal  Medical  Sciences,  1891 )  reports  14  exploratory  incisions,  13  of  which  were  for 
cancer.     Of  the  14,  1  terminated  fatally  on  his  attempting  to  isolate  a  tumor. 

'  In  Birch-Hirschfeld's  case,  quoted  by  Welsh  (Pepper's  System  of  Medicine,  vol.  ii. 
p.  575),  numerous  metastases  existed  in  the  lymphatic  glands  of  the  omentum  and  of 
the  lesser  curvature,  though  the  tumor — a  non-ulcerated  cancerous  one — was  not  larger 
than  a  silver  half-dollar  and  had  given  rise  to  no  symptoms. 

^  Since  the  introduction  of  Senn's  bone-plates  and  Abbe's  catgut  rings,  by  which  the 
technique  of  gastro-enterostomy  has  been  wonderfully  improved,  the  mortality  from 
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that  of  resection  of  cancer  with  existing;  metastasis,  gastro-enterostomv 
should  be  preferred  in  all  cases  with  pronounced  pyloric  stenosis,  in 
which  the  probability  of  a  return  of  the  growth  after  a  pylorectomy 
seems  probable. 


DILATATION  OF  THE  STOMACH. 

The  curability  of  gastrectasia  depends  largely  upon  whether  dilata- 
tion is  the  result  of  atony  of  the  gastric  musculature  or  is  secondary  to 
another  affection  which  usually  originates  dilatation  by  the  j)roduction 
of  obstruction  of  the  jndorus.^  As  pyloric  stenosis  is  the  most  frequent 
cause  of  pronounced  dilatation,  the  form  for  which  relief  is  most  often 
souirht,  it  may  be  said  that  an  actual  cure  of  dilatation  is  rarely  obtained. 
This  is  especially  true  when  the  obstruction  arises  from  cancer,  which 
of  itself  is  incurable.  It  is  less  true  of  ulcer  or  the  more  rare  causes  of 
stenotic  dilatation,  the  obstructions  produced  by  which  are  more  suscep- 
tible of  permanent  removal  by  surgical  means. 

The  non-malignant  stenotic  forms,  the  actual  curability  of  which 
depends  upon  the  removal  of  the  obstruction,  impossible  without  sur- 
gical interference,  can  by  medical  means  be  vastly  helped  and  life  pro- 
longed, though  they  cannot  of  course  be  actually  cured.  Dilatation, 
however  produced,  is  at  least  susceptible  of  decided  amelioration,  but 
that  form  arising  in  consequence  of  disturbed  digestive  functions  occa- 
sioned by  chronic  gastric  catarrh  ^  or  by  simple  atony,  originated  sec- 
ondarily by  conditions  which  depress  nutrition  and  cause  disturbance 
of  motility,  secretion,  or  absorption,  such  as  tuberculosis,  anaemia,  or 
fevers,  such  as  typhoid,  or  in  consequence  of  habitual  excesses  in  eating 
or  drinking,  offers  the  best  chance  of  permanent  cure. 

The  prophylaxis  of  gastrectasia  is  in  the  main  similar  to  that  of 
gastric  catarrh,  which,  having  already  received  consideration,  need  not 
be  arain  discussed  here. 

this  operation  has  been  much  lessened.  Prior  to  the  use  of  Senn's  plates  or  some  of 
their  moditications  the  mortality  in  24  cases  of  carcinomatous  stenosis  was  42  j>er  cent. 
In  11  cases  in  which  these  were  resorted  to  the  mortality  was  but  a  little  over  9  per 
cent.     (See  a  lecture  by  Weir,  Medical  Xeus,  Dec.  14,  1SS9.) 

^  As  pointed  out  by  AVelsli  (Pepper's  Si/stem  of  Medieine,  vol.  ii.  p.  oO(t\  cancer  and 
ulcer,  thouijh  situated  near  tlie  ]iylorns,  may  cause  dilatation,  not  by  obstructintr  tlie 
outlet  of  tlie  stomach,  l)ut  indirectly  by  causing  partial  destruction  mi'  the  muscular 
coat,  interferin<j  with  normal  ]ieristalsis. 

"  It  might  be  stated  that  gastrectasia  occurring  in  the  course  of  chronic  g-astritis 
may  be  due  to  another  cause  than  primary  atony  of  the  musculature  or  disturl^n^^  in 
secretion  and  absorjition — to  an  obstructed  ]>ylorus  produced  by  difl'used  thickening  of 
the  raucous  membrane  in  this  locality,  a  not  uncomiuon  sequence  of  advanced  gas- 
tritis. 
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III  iIk-  trr;itiiuiit  ni'  tliis  allL'ctiuu  attention  to  ilict  is  of  tlio  first 
iniitoitanci".  Without  it  neitlier  a  cure  nor  decided  anielioratiou  in  the 
syniptoius  can  be  e.\|K'ctiHl.  The  WnA  must  be  of  such  a  concentrated, 
eiL«^ily-ili>;estibIi'  i-hai'acter  that,  wlnle  meeting  the  requirements  of 
nutrition,  it  will  tax  the  various  functions  of  the  stomach,  especially 
the   motor,   as   sli<ihtlv  as  possible. 

Because  of  the  j)rolonired  stay  of  the  ingesta  in  the  dilated  organ 
the  aliment  sluudd  l>e  not  only  easy  t»f  digestion,  but,  if  not  already 
predigested,  cai)al>le  of  ready  transformation  in  the  stomach  into 
proi-lucts  most  easily  absorbed  from  that  viscus.  For  this  reason 
carbohydrates  and  fats,  which  are  digested  chiefly  in  the  bowel,  and 
which  have  a  tendency  to  undergo  decomposition  in  the  stomach,  should 
be  permitttxl  only  in  the  smallest  amount,  and  liquid  aliment,  furnish- 
ing small  nutriment  in  great  bulk,  as  thin  soups  and  milk,  or  beverages, 
such  as  water,  tea,  coiFee,  and  light  alcoholic  drinks,  must  also  be  par- 
taken of  as  sparingly  as  possible.  Absorption  of  fluids  is  always 
delayetl  in  gastrectasia.  These,  stagnating  in  the  stomach,  distend 
that  viscus  by  their  weight,  favor  fermentation,  and  augment  the 
tendency  to  dilatation. 

The  most  satisfactory  diet  would  be  a  predigested  one,  such  as  is 
furnished  by  preparations  of  peptone,  which  demand  little  or  no  effort 
on  the  part  of  the  stomach  for  their  digestion.  Food  of  this  sort  is, 
however,  soon  wearied  of,  and  is  indeed  habitually  indicated  only  in 
advanced  cases  of  dilatation,  when  the  secretory  function  is  almost  en- 
tirely in  abeyance.  Usually  a  resort  to  peptones  is  necessary  only  for 
short  periods,  and  more  often  in  cases  of  obstructive  than  in  simple 
atonic  gastrectasia.  What  would  appear  to  be  the  most  satisfactory 
form  of  these  foods  was  mentioned  in  the  therapy  of  Chronic  Gastri- 
tis and  Ulcer.  The  use  of  peptonized  condensed  milk  may  also  be 
mentioned.  This  has  high  nutritive  power,  a  pleasant  taste,  and, 
according  to  Ewald,'  is  not  readily  wearied  of. 

From  what  has  been  said,  it  will  be  seen  that  the  best  dietary- 
is  an  animal  one,  and  in  that  form  most  easy  of  digestion — tender 
meat,  beef,  mutton,  or  fowl,  free  from  fat  and  fibrous  structure, 
egg.s,  soft  boiled,  and  the  white  flesh  of  fish — essentially,  indeed, 
the  diet  of  chronic  gastritis,  though  in  a  more  concentrated  form, 
with  still  more  sparing  use  of  farinaceous  substances.  A  very 
limited  amount  of  the  latter,  however,  may  be  allowed.  They  are 
craved  by  the  patient,  who  cannot  be  expected  to  continue  long  without 
variation  on  a  restricted  predigested  dietary.  The  best  farinaceous  ali- 
ments are  those  containing  the  least  amount  of  starch  or  sugar.  ]\Iaca- 
roni,  stale  white  bread,  and  some  of  the  fresh  green  vegetables,  such  as 
young  peas,  asparagus,  and  tomatoes,  all  in  small  amounts,  may  be  per- 

^  Ewald,  Die  Krankheiien  des  Magens,  1888,  p.  128. 
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niitted,  provided  symptoms  of  indij^cstion  are  not  induced  or  aggravated 
by  their  use.  Fruit  may  often  be  allowed  when  it  seems  toiigree,  th(»ugh 
in  the  greatest  moderation  :  grapes  (the  seeds  being  carefully  rejected), 
the  juice  of  oranges,  the  best  quality  of  pears  and  apples  (prefcraljly 
stewed),  are  those  least  apt  to  occasion  gastric  disturbance.  All 
thirst-creating  foods  must  be  avoided,  so  that  craving  for  fluids  be 
not  engendered  when  dilatation  is  decided.  Then,  also,  the  quantity 
of  liquid  taken  at  one  time  should  not  exceed  6  fluidounces,  and 
ought  to  be  less.  As  liquids  are  more  readily  absorbed  in  the 
empty  stomach  when  ingested  warm,  they  should  by  election  be  so 
taken,  especially  w-ater.  A  small  amount  of  hot  water  before  a  meal 
will  not  only  assuage  thirst,  checking  the  desire  for  drink  with  the 
meal,  but  will  also  tend  to  pre})are  the  stomach  for  the  reception  of 
the  latter  when  symptoms  of  mucous  gastritis  are  prominent.  If 
the  moderate  use  of  milk  seems  not  undesirable  because  of  little  other 
nourishment  being  taken,  a  small  tea-cupful,  alkalinizcd,  may  be  per- 
mitted several  times  daily,  depending  upon  how  it  agrees. 

In  cases  of  moderate  dilatation  a  little  unsweetened  coffee  or  tea 
may  be  allowed  ;  wine  of  good  Ixxly  or  a  small  amount  of  dilute 
spirits,  if  weakness  is  decided  and  dilatation  is  not  dependent  upon 
gastric  catarrh,  may  be  taken. 

It  has  been  suggested,  as  gastric  absorption  of  fluids  is  delayed,  and 
as  their  ingestion  is  likely  to  aggravate  dilatation  and  catarrh  when 
much  thirst  is  felt,  that  this  be  largely  met  by  water  enemata.  This 
is,  however,  ordinarily  necessary  only  in  the  grave  form  of  gastrectasia, 
in  which  dilatation  is  decided  and  gastric  absorption  much  delayed. 
In  the  same  class  of  cases,  when  adequate  nourishment  is  not  offered 
by  regulated  mouth-feeding,  aliment  nuist  also  be  administered  by  the 
rectum,  or  it  may  be  necessary  to  substitute  for  short  periods  rectal 
feeding  for  that  by  the  mouth.^ 

To  assist  the  digestion  of  n()n-pej)tonized  aliment  if  secretion  of 
hydrochloric  acid  is  diminished,  as  it  is  apt  to  be  from  the  first,  in 
atonic  dilatation,  especially  when  dependent  upon  a  chronic  gastritis, 
and  later  also  in  dilatation  succeeding  ])yloric  stenosis,  even  though  the 
latter  is  originated  by  ulcer,-  hydrochloric  ticid,  and  j)erhaps  also  pep- 

^  The  methods  of  using  nutrient  enemata  :m(l  tluir  iliaracter  are  described  under 
Gastric  IHcer. 

"^  In  dihitation  dojK'ndin.i:  ui»)n  cicatricial  stenosis  due  to  simi)lc  ulcer,  and  in  atonic 
<lilatalion  with  absence  of  catarrhal  syiuiitonis.  not  only  the  pix'sence  of  iivdrochloric 
acid  in  the  j^^astric  secretion  should  l)e  ascertained,  but  a  roucli  ijuantitative  estimate 
oufjht  also  to  be  made.  It  sometimes  happens  that  in  consequence  of  the  prolonjred 
stay  of  the  ingesta  in  tlie  stomach  in  dilatation  witlunU  a  coexistinjitpistritis,  an  extvs- 
sive  production  of  hydrochloric  ai'id  results.  See  Leo,  DimjuoMik  (hr  Kranl/icitai  dir 
Verdauuvfjxonidiii;  Berlin,  1S90,  and  also  Klemperer,  VitIkiihUiiidioi  ilcr  Chn<jn'.'>  fi'n' 
Iiinerc  Med,  Wiesbaden.  ISSO.  The  latter  foimd  in  17  ca.><es  of  ipistric  dilatation 
without  pyloric  obstruction  hydrochloric  acid  in  excess  in  8,  normal  in  '2.  ami  din\inishcd 


in  LATA  Tiny  OF  Till-:  STOMACH.  [Hi'.] 

sin,  arc  iixlit-ated,  as  in  the  treatment  of  clifonie  uastritis  itself,  wliieli 
in  dilatation  not  frequently  underlies  secretory  failiuc.  If  earho- 
liydrates  are  also  jH'rinitted,  the  dii>estion  will  he  faeilitated  l»y  a 
panereated  j)reparatioii  administered  immediately  before  or  during 
the    meal. 

Exeeptiuii;  strychnine,  (lrut;s  are  of  little  utility  in  dilatation,  save 
to  meet  svmj)tomatie  conditions.  Strychnine  justly  ranks  high  as  a 
.stimidator  of  motility  through  its  power  to  restore  tone  to  relapsed  and 
debilitated  musclc-lihi'c.  It  is  of  especial  service  in  gastrectasia  not 
dependent  upon  obstruction.  Through  its  power  as  a  secretory  stimu- 
lant also  it  ai<ls  the  production  of  hydrochloric  acid.^  It  should  be 
used  preferably  in  the  form  of  the  sulphate  in  doses  of  from  j^^  to 
-^  grain  three   or  i'ouv  times  daily. 

The  intragastric  application  of  electricity,  especially  faradism,  is  of 
greater  utility  even  than  strychnine.  It  is  unquestionably  the  most 
efficient  agent  we  possess  to  reduce  the  capacity  of  a  dilated  stomach 
and  impart  tone  to  its  walls.  Its  beneficial  influence  in  this  direction 
has  long  been  suspected,  but  its  intragastric  application  has  been  resorted 
to  oidy  in  late  years.  Canstatt*  first  suggested  its  use,  and  Duchcmie^ 
and  Kussmaul  ^  soon  after  tested  the  method.  Since  then  it  has  received 
somewhat  general  though  not  very  extensive  trial,  because  of  the 
annoyance  attending  its  a})plication  due  to  the  lack  of  a  convenient 
form  of  gastric  electrode.  This  has  been  recently  largely  obviated 
by  the  excellent  device  of  Bardet,^  and  the  still  more  useful  contri- 
vance of  Einhorn.  In  view  of  the  ease  of  a])plieation  of  these 
electrodes  or  of  one  of  the  modifications  of  Bardet's,  and  in  view 
also  of  the  beneficial  results  which,  it  would  appear,  may  be  obtained 
in  cases  of  lessened  secretory  activity  and  in  muscidar  atony  with  or 
without  marked  dilatation,  it  seems  curious  that  the  intragastric  appli- 
cation of  electricity  is  not  more  often  resorted  to.  In  dilatation 
dependent  upon  constriction  of  the  gastric  outlet  little  can  be  expected 
other  than  temporary  strengthening  of  the  musculature,  and  the  main- 
tenance of  the  latter  in  a  fair  state  of  nutrition  ;  but  in  atonic  dila- 
tation the  persistent  use  of  intraventricular  electricity  should  be  per- 
manently curative,  especially  with  the  combined  employment  of  other 

in  7.  It  is  of  coui-se  important  not  to  give  hydrochloric  acid  in  these  cases,  the  charac- 
ter of  which  can  usually  only  be  recognized  by  the  use  of  the  stomach-tube. 

^  Ewald  {op.  cit.,  p.  136)  states  that  experiments  in  his  laboratory  show  that  strych- 
nine may  be  classed  as  a  secretory  stimulant. 

-  Quoted  by  Kussmaul,  Arch.  f.  F.'^ych.  u.  Xerv.,  1887,  viii. 

^  The  method  of  using  Einhorn's  electrode  is  elsewhere  descril)ed :  Bardet's  and 
other  electrodes  in  the  form  of  a  stomach-tube  are  introduced  in  a  similar  manner  to 
the  stomach-tube. 

*  Kussmaul,  loc.  cit. 

6  Bardet,  Bull.  gen.  de  Therap.,  1884,  t.  106,  p.  529. 
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efficient  measures,  such  as  lavage.  Daily  applications,  of  from  ten 
to  fifteen  minutes'  duration,  should  be  made  for  a  length  of  time 
depending  upon  the  pi'oniptness  witli  which  the  dilatation  is  over- 
come and  its  reduction  maintained.  It  should  be  tried  daily  for 
a  period  of  from  two  to  four  weeks,  and  sul)sequently  on  alternate 
days  for  a  much  longer  time.  Its  application  is  so  simple  that  the 
patient  learns  to  manipulate  it  himself  even  more  readily  tlian  the 
stomach-tube  for  irrigation  purposes. 

The  electrical  session  may  be  at  the  time  of  the  morning  lavage,  a 
half  hour  or  more  before  breakfast,  or  at  the  same  interval  preceding 
the  evening  meal,  or  on  retiring.  The  current  should  be  sufficiently 
strong  to  produce  distinct  contractions  of  the  stomach.  That  viscus 
must  contain  a  half  pint  or  more  of  warm  water ;  what  remains  of 
this  in  cases  of  dilatation  had  better  be  afterward  withdrawn  by 
the  tube.  For  this  reason,  if  it  is  thought  that  the  stomach  is  com- 
paratively free  from  ingesta,  it  may  be  irrigated  immediately  subsequent 
to  ratlicr  than  before  the  electrical  application,  as  then  it  will  be  neces- 
sary to  introduce  the  tube  but  once.  This  will  usually  be  the  case  after 
lavage  and  electricity  have  been  used  a  few  times. 

Strong  percutaneous  faradic  applications  are  also  of  great  utility 
in  irastrectasia,  tliouoh  nuich  less  useful  than  when  the  electrode  is 
introduced  within  the  stomach.  The  effects  of  external  faradic  appli- 
cations are  not  unlike  those  of  massage,  inducing  indirec-t  gastric 
peristalsis  through  the  production  of  contraction  of  the  suj)erjacent 
muscles,  hastening  somewhat  the  onward  passage  of  ingesta  from 
the  stomach,  thus  lessening  stagnation  in  that  viscus.^  It  is  not 
improbable  that  reflex  gastric  peristalsis  can  also  be  produced  in  this 
wav,  the  sensory  skin-nerves  affording  the  afferent  path.  The  current 
should  be  of  sufficient  strength  to  produce  energetic  contraction  of 
the  abdominal  muscles.  Ziemssen^  recommends  for  the  percutaneous 
application  a  large  flat  electrode.  One  (600  sq.  cm.)  is  placed  on  the 
pyloric  region,  extending  from  this  toward  the  fundus,  at  a  distance 
of  not  over  1  to  2  cm.  from  the  smaller  (500  cm.),  which  lies  between 
the  fundus  and  the  spine.  A  massage  (or  roll)  electrode  may  be 
advantageouslv  substituted  for  one  of  the  above.  By  its  employment 
massage,  whicli  is  often  distinctly  useful  in  gastrectasia,  promoting 
the  passage  of  the  stomach-contents  through  tlie  pylorus  and  aiding 
secreti(>n,  becomes  less  important  than  if  flat  electrodes  are  alone  uswl 
for  percutaneous  aj^plications. 

'  EwnKl  and  Sicvers  (Tlirrap.  ^f<1^lnl.<h.,  Aup.,  1S87 ;  and  Du'  Krankhcitcn  dcs 
Magens,  ii.  1888,  p.  133)  found  that  the  salol  reaction  in  the  nrine  could  he  hastened 
from  fifteen  minutes  to  half  an  hour  by  energetic  percutaneous  faradi/^ition  of  the 
stomach  both  in  the  normal  condition  and  in  gastrectasis. 

^  Allgemcinc  Diagnotttik  u.  Tliemp.  dcr  Ma  gen  krankhcitcn,  Leipzig,  1S90,  p.  239. 
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The  employment  of  ekt-tro- massage  or  massage  alone  is  most  pro- 
vocative of  benefit  when  usetl  systematieally  two  to  five  hours  alter  a 
meal,  and  for  peri<xls  of  ten  to  fifteen  minutes.  The  massage  move- 
ments, l)oth  stroking  and  kneading,  sliould  he  from  the  fundus  and 
oardia  toward  the  pylorus,  gentle  and  superficial  at  first,  and  aftei-  a 
few  minutes'  manipulation  more  energetic.  The  patient  should  be 
supine,  with  abdomen  relaxed.  At  the  termination  of  each  treatment 
the  massage  should  be  extended  to  the  abdominal  muscles.^  Douching 
oi'  the  epigastrium  with  a  small  or  large  stream  of  cold  water  or  with 
water  at  a  constantly  varying  temj^erature,  succeeded  by  friction  with 
a  coarse  towel,  is  also  useful,  and  will  often  aid  strychnine,  electricity, 
and  massage  in  imj)arting  tone  to  the  dilated  organ  even  in  intractable 
case-:. 

When  ]>ronouneed  bulging  of  the  epigastrium  exists,  a  cushion  pad, 
confined  bv  a  bandage,  constantlv  worn,  sometimes  tends  to  relieve  the 
sensation  of  fulness  and  weight  present  in  gastrectasia. 

To  relieve  ectasic  symptoms  promptly,  to  prevent  stagnation  and 
fermentation  of  the  ingesta,  and  to  stimulate  the  stomach  and  bowels 
to  the  better  performance  of  their  functions,  no  one  remedy  so  well 
meets  all  the  indications,  and  is  so  productive  of  benefit,  as  washing 
out  the  stomach.  This  should  be  resorted  to  at  an  early  as  well  as  a 
late  period  of  the  disease,  as  soon  as  the  case  conies  under  observation. 
It  should  be  systematically  continued  so  long  as  evidence  exists  of 
retention  of  food  in  the  stomach  much  beyond  the  normal  period  of 
gastric  digestion.  The  unpleasant  effects  of  dilatation,  retention  and 
fermentation  of  the  ingesta,  periodical  copious  vomiting,  and  other 
symptoms  indicative  of  disordered  digestion  occurring  in  consequence 
of  simple  dilatation  or  of  an  accompanying  gastritis,  are  not  only  relieved, 
but  in  dilatation  due  to  simi)le  atony  of  the  musculature  not  dependent 
upon  stenosis  of  the  pylorus,  and  in  which  decided  degeneration  of  the 
stomach-wall  has  not  occurred,  a  cure  may  be  often  confidently  looked 
for  under  systematic  daily  lavage,  even  without  resort  to  the  other 
measures  suggested,  the  use  of  which  are,  however,  also  commonly 
demanded  in  pronounced  cases  of  gastrectasia  in  order  that  results  of 
any  permanency  be  obtained. 

Under  lavage  not  only  are  the  symptoms  occasioned  by  stagnation 
of  food  ameliorated  or  removed,  and  more  or  less  tone  restored  to  the 
relaxed  and  overstretched  muscles,  but  the  gastric  absorbent  and  secre- 
tory functions,  often  profoundly  affected  in  dilatation,  are  stimulated 

'  See  Cseri's  "  Mechanical  Treatment  of  Chronic  Dyspepsia,"  Wiener  med.  Woch., 
abstracted  in  Lancet,  Sept.  20,  1890;  also  Labludowski  ("  Zur  Massagetherapie,"  Berl 
klin.  Woch.,  p.  443,  1886,  quoted  by  Ewald,  Die  Krankheiien  des  Mar/ens,  Berlin,  1888, 
p.  132),  who  narrates  interesting  results  obtained  in  gastrectasia  from  massage,  and  also 
gives  the  exact  technique  of  the  application. 
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to  renewed  activity.  In  consequence  of  the  beneficial  effects,  even  in 
cases  of  incurable  stenotic  dilatation,  which  prior  to  the  commencement 
of  lavage  have  been  emaciated  and  cachectic  in  appearance  to  a  high 
degree,  an  extraordinary  change  for  the  better  may  appear  in  the  course 
of  a  few  weeks  or  months,  though  the  amount  of  food  taken  has  been 
but  slightly  in  excess  of  that  formerly  ingested. 

The  most  suitable  time  for  the  performance  of  lavage  is  in  the 
morning,  half  an  hour  to  an  hour  before  breakfast,  or  at  the  end  of  the 
seventh  hour  after  a  meal,  when  normally  the  stomach  should  be  empty, 
and  when,  if  it  is  not,  ingesta  remaining,  whether  partly  chymified  or 
wholly  undigested,  are  stagnating  and  undergoing  fermentation  in  cases 
of  gastrectasis. 

Lavasre  should  be  svstematicallv  done  at  least  once  dailv,  and  so 
continued  for  weeks  until  not  only  maintained  improvement  in  sub- 
jective symptoms  but  decided  objective  results  are  noticeable,  such  as 
diminution  in  or  absence  of  dyspeptic  symptoms,  consti})ation,  emacia- 
tion, and  in  primary  atonic  dilatation  reduction  in  the  size  of  the  en- 
larged organ.  Then,  when  but  slight  danger  of  relapse  exists  because 
of  prolonged  continued  improvement,  irrigation  may  be  employed  on 
alternate  days  only,  but  should  be  persisted  in  at  least  bi-weekly  until  the 
long-continued  absence  of  symptoms  of  dilatation  indicates  that  a  cure 
has  resulted,  or,  if  the  latter  is  impossible,  for  the  remainder  of  life. 

Lavage  is  so  simple  of  accomplishment,  and  so  free  from  all  risk^ 
when  the  siphonage  method  with  the  soft  tube  is  used,  and  relief  is  so 
decided  that  patients  soon  grow  accustomed  to  the  manipulation  of  the 
tube.  It  may  be  entrusted  to  them  after  they  have  been  duly  instructed 
in  its  use. 

The  apparatus  that  fulfils  all  the  requirements  for  lavage  consists 
of  a  fair-sized,  well- fenestrated  soft-rubber  tube,  cither  of  black  or  red 
gum,  and  a  hard-rubber  funnel.     This  should  be  preferred  to  more 

'  One  tintoward  result — tetanic  spasm  or  epileptiform  convulsions — occurs  rarely 
subsequent  to  lavage  in  advanced  cases  of  dilatation  when  pronounced  emaciation  and 
debility  exists.  These  spasms  were  first  noted  by  Kussmaul,  and  considered  by  him  to 
be  analogous  to  those  taking  place  in  cholera  asphyxia,  and  due  to  a  similar  cause — 
diminution  in  the  fluids  of  the  body  with  abnormal  dryness  of  the  tissues.  Tetanic 
spasms,  the  more  usual  of  these  rare  nerve-disturbances,  are  more  frequent  succeeding 
profuse  vomiting  or  the  use  of  the  tube  to  empty  the  distemled  stomach  than  after  mere 
lavage,  though  one  death  has  been  reported  (Martin,  Lancet,  vol.  i.,  1SS7,  p.  74)  from 
them,  following  washing  out  a  dilated  stomach.  As  these  spasms  are  more  likely  to 
occur  when  dilatation  is  jtronounced,  gastric  absorption  diminished,  and  periodical 
vomiting  frequent,  it  would  ajipear,  theoretically  at  least,  that  the  use  of  lavage  should 
rather  prevent  than  determine  their  occurrence  ;  and,  as  they  happen  much  more  fiv- 
quentlv  after  profuse  vomiting  than  sulisequent  to  lavage,  this  is  probably  the  case. 
The  free  use  of  warm-water  enemata  when  gastric  absorption  is  delayed,  fluid  being 
supplied  to  the  tissues  in  this  manner,  should  prevent  them,  and  the  early  employment 
of  large  doses  of  nitro-glycerin  or  amyl  nitrite  hypo«lermically,  or  the  latter  by  inhala- 
tion, would  in  all  likelihood  promptly  jugulate  tiiem. 
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cuiuj)li(.-atr<l  ami  f\jK'ii>ivc'  apparatus,'  »»r  to  tlu'  liar«l-nil)l)c'r  ^tuiiiach- 
tiibe  iitKil  w  itii  tlic  pump,  tlie  cmplovmeiit  of  wliieli  pos.ses.ses  no  dis- 
tiiu't  a«lvaiitai:e  over  siphonage  with  the  soft  tube,  and  even  in  the 
hands  of  tlie  physieian   is  not  unattended  with  dauiii-r. 

The  soft,  vviX  rubber  tube,  the  eoiisi.stenee  of  which  is  somewhat 
firmer  than  that  of  the  pure  (bhiek)  gum  tube,-  is  a  triHe  more  con- 
venient to  intnxhiee,  as  its  ingestion  can  be  aeeompHslied  without 
efforts  of  swaUowing,  and  for  that  reas(jn  is  preferable  to  the  tube 
of  pure  gum.  Either  of  these  forms  of  tube  may  be  employed.  It 
must  be  of  sutticient  length  for  the  intraga.stric  extremity  to  reach 
the  most  dependent  part  of  the  .stomaeli,  and  the  external  portion  to 
extend  several  feet  below  the  stomach  level,  to  permit  of  ready 
siphonage. 

The  wash-water  should  be  introduced  warmed.  The  quantity  used 
must  be  accurately  not*'d,  that  all  is  withdrawn  bcfire  removal  of  the 
tube.  The  water  should  be  poured  gently  into  the  funnel.  The  hitter 
must  be  held  slightly  above  the  head  of  the  patient,  who  may  be  either 
seated  or  standing.  After  a  pint  or  more  of  water  has  ctmtinuously 
})as.<tHl  through  the  funnel,  and  while  the  latter  still  contains  sufficient 
to  prevent  tlie  ingress  of  air  -with  the  fluid,  the  tube  is  tightly  pinched 
between  the  fingers  and  the  funnel  is  lowered  to  several  feet  below 
the  stomach  level,  and  the  contents  siphoned  off  by  slightly  inclining 
the  former,  so  that  an  outflow  will  occur  without  a  coincident  entrance 
of  air  into  the  tube,  which  would  check  the  action  of  the  si])hon. 
Water  should  then  be  repeatedly  introduced  and  removed  mitil  it 
returns  clear  and  free  from  suspended  particles  of  mucus  and  food.  If 
decided  gastric  catarrh  exists,  alkalies  may  be  added  to  the  wash-water, 
as  directed  under  the  treatment  of  (xastritis.  When  fermentative  pro- 
cesses are  active,  a  pint  or  .so  of  the  last  wash-water  introduced  .should 
contain  small  quantities  of  a  mild  anti.septic,  such  as  sodium  borate, 
sulphite,  or  .salicylate  ;  boric  acid,  the  solubility  of  which  is  increased 
by  sodium  borate,  may  be  used  ;  or,  if  preferred,  naphthalin,  resorcin, 
benzoic  acid,  potassium  permanganate,  or  one  of  the  many  other  anti- 
.septic substances  in  common  use,  may  be  resorted  to. 

Antifermentatives  may  also  be  administered  in  the  usual  way,  as 

'  When  mucus  or  particles  of  ingesta  have  a  tendency  to  block  the  fenestra  of  the 
tube  when  used  as  a  siphon,  and  cannot  be  dislodged  by  the  introduction  of  more  fluid 
or  by  the  expression  method,  or  by  voluntarily  straining  and  forced  coughing,  the 
obstruction  may  be  removed  either  by  withdrawing  the  tube  or  by  the  application  of 
gentle  suction  to  its  outer  extremity  through  a  tube  of  an  enema-syringe,  or  preferably 
by  means  of  the  simple  aspirating  apparatus  used  by  the  writer  for  obtaining  the 
undiluted  stomach -contents  after  a  test-meal.  Sufficient  rarefaction  of  air  in  the 
bottle  can  be  produced  by  this  to  cause  a  prompt  outflow,  especially  when  the  bottle 
is  held  below  the  lower  level  of  the  stomach,  though  thick  masses  of  mucus  are  present 
or  though  the  ingesta  are  not  fluidified. 

^  These  tubes  and  the  mode  of  introduction  have  been  alreadv  described. 
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directed   in    the   treatment  of  Chronic   Gastric   Catarrh  and  Gastric 
Cancer. 

A  tendency  to  obstinate  constipation  is  present  in  gastrectasis.  This 
is  usually  efficiently  overcome  by  lavage.  Indeed,  the  utility  of  the 
latter  in  this  direction  is  so  decided  and  constant  that  Kussmaul  was 
led  to  assert  that  when  it  does  not  result  a  non-com pensatable  disor- 
ganization of  the  stomach  and  an  irremediable  pyloric  obstruction  may 
be  suspected  to  exist.  As  an  adjuvant  to  lavage  saline  laxatives  may 
be  emploved.  Carlsbad  salt  in  powder  or  crystalline  form,  Hunyadi 
Janos  water,  or  a  readily  combined  substitute  for  these  can  be  used, 
ino-ested  warm  while  fasting,  as  described  in  the  therapy  of  Gastritis. 
The  vegetable  purgatives  there  mentioned  may  also  be  employed.  In 
pronounced  conditions  of  atony  drastic  cathartics  are  sometimes  re- 
quired, such  as  colocynth  and  scammony.  They  should,  however,  be 
avoided  when  possible,  because  the  depression  which  their  action  will 
result  in  is  very  dangerous  to  the  subject  debilitated  by  prolonged 
inanition. 

For  the  more  permanent  relief  of  symptoms  of  dilatation  when 
ectasia  is  dependent  upon  pyloric  narrowing  several  surgical  procedures 
have  met  with  more  or  less  favor  in  recent  years.  These  are  pylorec- 
tomy,  digital  divulsion  of  the  pylorus,  pyloroplasty,  and  gastro-enteros- 
tomv.  It  is  not  within  the  province  of  this  work  to  enter  into  a  dis- 
cussion of  the  merits  of  these.  The  utility  of  pyloric  excision  in  cancer 
has  already  been  outlined.  This  operation,  because  of  its  gravity  and 
the  high  mortality  which  must  attend  it,  even  Mith  the  most  approved 
technique  and  in  the  hands  of  those  most  skilled  in  the  field  of  gastric 
surgerv,  can  rarely  be  indicated  in  cases  of  non-malignant  stenosis. 
For  the  radical  removal  of  simple  constriction  the  operation  devised  and 
popularized  by  Loreta  of  Bologna,  mechanical  divulsion  of  the  jn-lorus, 
is  attended  with  less  risk,  and,  apparently,  affords  equally  good  results. 
The  fear  at  first  entertained  that  these  results  would  not  be  permanent 
— that,  as  most  frequently  occurs  with  dilatation  of  cicatricial  stricture 
in  other  situations,  such  as  the  urethra  and  oesophagus,  recon  tract  ion 
would  occur — seems  to  have  been  unfounded,  at  least  as  regards  those 
cases  in  which  divulsion  is  thoroughly  effected.^  The  chief  dangers 
attending  the  operation  are  shock  and  ha?morrhage,  the  latter  occurring 
from  the  site  of  the  primary  incisions  and  as  a  result  of  laceration  of 
the  gastric  mucosa  during  divulsion.  Fatal  peritonitis  also  occurred  in 
one  <if  Loreta's  cases,  due  to  rupture  of  the  peritoneal  investment  of  the 
pvlorus.     Since  the  permanency  of  the  result  depends  upon  the  com- 

'  Loreta  stated  to  Bull  (Medical  Record,  June  8,  18S9>  that  but  3  of  his  cases  had 
relapsetl ;  2  of  these  were  ajrain  operated  upon,  and  ]iermanently  recovered.  Loreta 
had  tlien,  according  to  Barton  {Medical  yens,  May  '25,  1SS9),  operatetl  about  thirty 
times. 
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pk'U'iicss  of  the  dilatation,  the  liability  to  rupture  of  one  or  more  of  the 
stomach  eoats  is  always  considerable,  even  though  the  divulsion  is 
ac-<'(»nn)li.<hcd  very  irradually.  The  mortality  in  the  25  published  cases 
tabulatcil  by  Barton  '  was  40  per  cent.  In  the  last  12  of  the  25  re- 
ported, however,  there  were  but  3  deaths.  A  fatal  issue  in  most 
instances  is  the  result  of  shock,  j)robably  due,  as  suggested  by  Barton, 
to  the  operation  being  postponed  until  too  late  a  period  in  the  disease. 

Pyloroplasty,  an  operation  devised  by  Heinicke^  for  the  removal 
of  pyloric  stenosis  the  result  of  cicatricial  contraction  of  ulcer,  in  which 
by  the  use  of  the  knife  the  narrowed  orifice  is  enlarged,  has  been 
performed  4  times  with  but  1  death.  It  would  appear,  therefore, 
a  promising  surgical  procedure  for  the  relief  of  simple  cicatricial  ste- 
nosis ;  but  it  is  not  yet  time  to  speak  M'ith  any  degree  of  positivencss 
as  to  its  value  compared  with  that  of  the  other  better-tested  methods 
in  use. 

As  regards  comparative  mortality  attending  operations  for  the  relief 
of  symptoms  of  stenotic  dilatation,  whether  cancerous  or  non-iiialignant, 
gastro-enterostomy,  since  the  introduction  of  Senn's  apposition  bone- 
plates  or  some  of  their  modifications,  is  apparently  more  deserving  of 
consideration  than  any  of  the  above-mentioned  procedures.  Even  in 
carcinomatous  stenosis  the  death-rate  under  it  is  comparatively  low, 
and,  as  suggested  by  AVeir,^  will  very  likely  be  still  less,  performed 
for  the  relief  of  obstruction  not  dependent  upon  malignant  disease,  in 
which  a  cancerous  cachexia  is  not  superadded  to  that  induced  by 
inanition  alone  resulting  from  gastrectasis.  Nutrition  in  most  cases 
of  gastro-enterostomy  seems  to  be  adequately  preserved,  unless  the 
anastomosis  is  effected  at  a  considerable  distance  from  the  duode- 
num. 

In  all  cases  of  non-cancerous  stenosis  subsequent  to  removal  of  the 
obstruction  to  the  onward  passage  of  food  into  the  bowel,  if  the  stomach 
does  not  tend  to  regain  its  normal  size  and  functions,  eflforts  should  be 
made  to  promote  these  by  the  employment  of  methods  suggested  in 
another  part  of  this  article. 

^  Medical  News,  May  25,  1889.  "^  Deutsche  med.  Wock,  Feb.  28,  1889. 

3  Medical  News,  Feb.  14,  1889. 


cholera  morbus,  cholera,  ckolera 
1i\fa.\tl:m,  and  dyseatery. 

By  FREDERICK   A.  I'ACKARD,  M.  D. 


Under  the  name  of  "cholera"  are  inchided  several  diseases  that, 
liaviiitr  some  symptoms  in  common,  differ  widely  in  their  etiologv, 
prognosis,  anil  treatment.  Differing  as  they  do  so  essentially,  it  will 
be  necessary  to  speak  of  each  affection  separately,  altiiougli  in  many 
tlie  means  of  treatment  employed  are  identical. 
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It  seems  scarcely  necessary  to  enter  into  an  elaborate  discnssion  of 
the  prophylaxis  of  an  ailment  the  lighter  grades  of  which  are  so  uni- 
versally experienced.  As  every  school-boy  knows  how  to  account  for 
his  attack  of  colic  when  he  has  eaten  unripe  apples,  and  probably  was 
aware  of  the  risk  that  he  ran  when  so  doing,  the  physician  is  but 
seldom  enabled  to  advise  any  precautionary  measures.  There  is  one 
point,  however,  that  should  be  borne  in  mind — the  fact  that  chilling 
of  the  surface,  by  causing  congestion  of  the  digestive  organs,  may 
render  indigestible  an  otherwise  harmless  article  of  diet.  From 
this  fact  we  may  frequently  account  for  the  peculiar  attacks  of 
suddenly  develojnng,  gri]>ing,  colicky  pain,  shortly  followed  by  vom- 
iting and  copious  semifluid  evacuations,  that  are  so  often  seen  in  this 
climate  during  the  latter  part  of  August  and  in  September,  w^hen  we 
have  the  combination  of  hot  days  and  cool  evenings. 

The  lesson  here  is  manifest.  In  such  people  as  are  predisposeicl  to 
or  have  suffered  from  attacks  of  intestinal  disturbance  chilling  of  the 
surface  must  be  carefully  avoided.  For  those  who  suffer  from  this 
liability  there  is  no  protection  so  perfect  as  that  obtained  by  the  wear- 
ing of  a  woollen  bandage  about  the  abdomen  and  loins.  This  class 
of  people,  as  a  rule,  soon  learn  the  bitter  lesson  of  experience,  and 
discover  what  articles  are  apt  to  upset  their  digestive  equilibrium  ; 
this,  however,  should   not  prevent  our   laying   down   the    necessary 

971 


^72  CLOLERA  MORBUS. 

rules  as  to  thoir  diet.  To  those  so  predisposed  there  should  be  given 
such  general  rules  as  are  suited  to  the  particular  lesion  of  the  stomach 
or  intestines  from  which  they  are  suffering.  Among  the  numerous  arti- 
cles that  are  apt  to  cause  such  acute  choleraic  attacks  are — green  fruit 
of  all  kinds,  cucumbers,  chestnuts,  and  all  such  combinations  of 
foods  as  by  their  presence  in  the  stomach  may  produce  an  indigesti- 
ble mass.  Even  milk,  usually  so  readily  digested,  may  become  harm- 
ful when  taken  into  the  stomach  in  too  large  mouthfuls,  or  when,  by  the 
addition  of  acid  food  in  the  stomach,  it  is  curdled  into  a  hard  mass  in- 
stead of  into  flakes.  The  ingestion  of  large  amounts  of  water  after  very 
intense  or  long-continued  thirst  is  capable  of  bringing  on  an  attack. 
For  this  reason  the  advice  should  be  given  that  limited  quantities  of 
■water  should  be  taken,  and  the  fact  pointed  out  that  the  same  relief 
mav  be  obtained  by  sipping  Avater  as  by  swallowing  it  in  huge  moutli- 
fuls.  Impure  drinking-water  may  cause  an  attack  of  cholera  morbus 
independently  of  the  quantity  taken,  so  that  when  called  to  a  case  suf- 
fering from  this  disease  the  Avater-supply  should  be  investigated,  in  the 
absence  of  a  more  palpable  cause,  lest  others  in  the  household  may 
suffer  in  like  manner. 

When  called  to  see  a  case  of  cholera  morbus,  our  first  incjuiries 
should,  of  course,  be  directed  to  the  discovery  of  the  cause.  Hav- 
ing learned  that  unsuitable  food  has  been  ingested,  we  should  deter- 
mine whether  any  of  it  still  remains  in  the  stomach,  or  whether  that 
organ  has  been  emptied  either  by  vomiting  or  by  the  jiassage  of  the 
offending  material  into  the  bowel.  Should  it  be  found  to  be  prob- 
aV)le  that  any  of  the  indigestible  article  or  articles  still  remains  in  the 
stomach,  emesis  should  be  induced  by  the  ingestion  of  lukewarm  water 
with  or  without  powdered  mustard.  If  the  stomach  has  already  been 
emptied,  our  first  care  must  be  to  remove  as  raj)idly  as  possible  all 
irritating  material  remaining  in  the  bowel.  For  this  ])urj)ose  a  read- 
ily available,  prompt,  and  often  most  grateful  means  of  relief  will 
be  found  in  the  use  of  a  large  enema  of  water  just  hot  enough  to 
be  bearable,  to  which  may  be  added  a  tal)le-spoonful  of  turpentine. 
Should  this  be  ineffectual,  more  time  nnist  be  taken  for  the  jiroduction 
of  complete  relief,  and  we  have  meanwhile  to  render  our  j>atient  more 
comfortable.  Externally,  the  most  effectual  applications  will  be  found 
to  be  repeated  hot  turpentine  stupes  or  a  large  strong  ]>oultice  of  mus- 
tard flour  over  the  abdomen.  Lebert  recommends  the  raising  of  a 
large  blister  over  the  epigastrium,  either  by  means  of  ammouia  ov  the 
hot  iron,  in  those  cases  that  are  very  dangerous  and  run  a  ra]>id  course, 
and  advocates  the  endermic  application  of  morphine  to  the  surface  so 
denuded.  To  relieve  pain,  morphine  with  atropine  by  hy})odcrmic 
injection  will  act  most  quickly,  or  we  may  ]Mvscribe  the  former  by 
the  mouth  in  some  such  mixture  as  the  following: 
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1^.    MMi-jtliiii;o  ,~ul|)lKlt.,  }?'*-ij 

Spiriti  flilontformi,  TTt-xxx  ; 

Miicilairiiiis  acaciio,  foj  ; 

A(|iuo  iiifiitliic  piper.,        q,  s.  ad  foij- — M- 
Sig.  One  half  of  this  mixture  to  betaken  iu  a  table-spoonful  of  hot 
water. 

Or  wo  may  combine  tincture  of  ginger  with  the  morphine. 

Bv  this  combination  of  internal  and  external  measures  relief  will 
usually  be  speedily  ol)taine<l,  giving  us  time  to  remove  the  excit- 
ing cause.  For  tUv  latter  [)urpose  there  is  nothing  so  effectual  and 
hai'inless  as  the  administration  of  from  J  to  1  ounce  of  castor  oil,  to 
which  7  drops  of  deodorized  tincture  of  opium  have  been  added. 
By  this  means  mc  remove  the  offending  material  from  the  bowel  with- 
out adding  to  the  already  existing  irritation. 

To  allay  the  vomiting,  if  marked,  mc  may  employ  small  pieces  of 
cracked  ice  or  carbonated  effervescing  waters,  or  the  following  mixture  i 

1^.  Creasoti, 

Acidi  hydrocyanic,  dil.,  da.  ITLij  ; 

Mucilagin is  acacia?,  fo^s; 

Aquoe,  q.  s.  ad  fsj. — M. 
Sig.  To  be  taken  at  one  dose. 

While  we  w4sh  to  empty  the  bowel  of  its  irritating  contents,  it  may 
be  necessary  to  check  the  excessive  excretion  from  the  bowel-walls  in 
cases  in  which  exhaustion  threatens  from  this  source.  By  employing 
nitrate  of  silver  in  doses  of  -g-  to  \  grain  every  two,  three,  or  four 
hours  we  may  accomplish  our  purpose  without  hindering  the  laxative 
action  of  the  castor  oil. 

Should  collapse  appear  imminent,  free  stimulation  may  be  necessary 
by  means  of  brandy  or  ether,  combined  with  the  application  of  external 
heat.  For  the  painful  cramps  of  the  extremities  that  are  at  times  pres- 
ent dry  friction  with  the  hands  and  the  application  of  hot  bags  of  salt 
or  sand  will  be  found  most  useful. 

For  the  first  eig-ht  or  twelve  hours  afler  the  onset  of  the  attack  noth- 
ing  in  the  way  of  nourishment  should  be  given  ;  but  should  there  be 
objective  or  subjective  weakness  hot  brandy  and  water,  with  or  without 
small  doses  of  ginger,  may  be  given  according  to  circumstances.  If 
vomiting  persist  and  stimulation  be  still  required,  small  quantities  of 
dry  champagne  may  be  used. 

At  the  end  of  the  time  mentioned  above  small  quantities  of  milk, 
diluted  with  gradually  diminishing  quantities  of  hot  water,  and  guarded 
by  lime-water  in  the  proportion  of  a  table-spoonful  to  4  ounces  of  milk. 
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may  be  given  at  intervals  of  two  or  three  hours.  Meanwhile,  either 
the  hot  applications  should  be  retained  on  the  abdomen  or  a  layer  of 
cotton  batting  or  a  thick  pad  of  flannel  should  be  aj^plied. 

After  the  acute  symptoms  have  subsided  there  is  usually  left  a  cer- 
tain amount  of  irritation  or  actual  inflammation  of  the  gastro-intestinal 
tract.  Anv  increase  in  tlie  amoimt  of  food  should  therefore  be  cau- 
tiously made.  Should  there  be  nmch  gastric  disturbance,  the  patient 
can  be  easily  nourished  by  partially  peptonized  milk  alternating  Avith 
small  doses  of  liquid  peptonoids.  At  the  same  time  the  following 
formula  will  be  found  useful  in  restoring  the  nnicous  membrane 
and  glands  of  the  digestive  tract  to  their  normal  condition : 

I^.  Hydrarg.  chlorid.  mitis,  gr.  ^ ; 

Pulveris  aromatic,  gr.  ij  ; 

Extracti  pancreatis,  gr.  v  ; 

Bismuthi  subnitrat.,  gr.  x. — M. 
Ft.  pulv.  No.  1. 
Sig.  One  every  three  hours. 

Should  diarrhoea  persist  after  the  disappearance  of  the  more  acute 
symptoms,  the  intestinal  mucous  membrane  may  require  more  direct 
medication.  For  this  resulting  diarrhoea  no  drug  is  of  so  much  value 
as  the  salicylate  of  bismuth  in  doses  of  5  to  15  grains  every  three  or 
four  hours,  with  Avhich  may  be  combined  either  denarcotized  opium, 
thymol,  a-naphthol,  or  other  intestinal  antiseptic. 

After  the  digestive  tract  has  been  restored  to  a  more  natural  con- 
dition the  dietary  should  be  gradually  increased,  preference  being  given 
to  such  articles  as  are  almost  wholly  digested  by  the  gastric  juice. 
Such  variations  in  regard  to  the  rapidity  of  return  to  the  normal  diges- 
tive power  exist  in  different  individuals  that  we  must,  to  a  great  extent, 
be  guided  by  the  sensations  of  the  patient  as  to  the  demand  for  increase 
in  the  amount  of  nourishment.  AVe  must  not  be  in  too  much  haste  to 
increase  the  appetite  by  the  administration  of  stomachic  tonics,  as  the 
patient  can  readily  live  upon  but  little  food  while  remaining  at  rest, 
and  should  too  much  work  be  thrown  upon  the  stomach,  a  condition  of 
irritability  or  actual  inflammation  may  be  continued.  After  the  mucous 
membrane  and  digestive  glands  have  been  relieved  of  the  more  imme- 
diate effects  of  the  storm  through  which  they  have  ]->assed,  there  almost 
invariably  remains  a  condition  of  more  or  less  atony  of  the  former.  At 
this  stage  the  use  of  gastric  stimulants  may  well  be  considereiL  The 
attcmj)t  to  reawaken  activity  of  the  digestive  apparatus  should  be 
undertaken  with  caution,  in  order  that  by  progressively  increasing  the 
strength  of  our  remedies  w'e  may  gradually  raise  the  tone  of  the  aft'ected 
])arts  without  urging  them  too  vigorously.  The  following  prescription 
will  be  found  useful : 


EPIDEMIC  CHOLERA.  975 

]^.  So(lii  l»ic:irl»<)n:it.,  <xr.  iij  ; 

Extracti  zingilx'ris  fluid.,  l)tv  ; 

Infiisi  irciitiaii.,  q.  s.  ad  I'oij. — M. 

Sill.  Two  tea-spooiisfiil  three  times  daily. 

In  tlii.s  fonmila  the  soda  aids  the  secretion  of  acid  by  the  stomach,  tJie 
gentian  acts  as  a  local  stimidant,  while  the  ginger  relieves  the  "cold- 
ness "  of  the  vehicle.  Later,  say  in  four  or  five  days,  a  stronger  and 
more  generally  tonic  mixture  may  be  given,  such  as — 

R.  Tinct.  nucis  vomica?,  XC[,x  ; 

Tinct.  cardamom,  comp.,  vel 
Tiuct.  gentian,  comp.,  q.  s.  ad  fsj. — M. 

Sig.  One  tea-spoonful  before  meals. 

Should  constipation  follow  the  attack,  as  is  apt  to  be  the  case,  an 
occasional  enema  of  soapsuds  and  warm  water  will  usually  be  found 
sufficient  to  relieve  the  condition.  In  cases  in  which  the  intestinal  dis- 
turbance has  been  less  marked  and  persisting,  constipation  may  be  well 
obviated  by  the  use  of  1-drachm  doses  of  phosphate  of  sodium. 

During  the  whole  course  of  treatment,  and  for  the  succeeding  week 
or  two  at  least,  a  binder  of  thin  flannel  should  be  worn,  not  only  to 
hasten  recovery,  but  to  prevent  the  troublesome  subacute  enteritis  that 
sometimes  persists.  Should  such  a  condition  as  has  been  just  men- 
tioned remain,  careful  regulation  of  the  diet,  with  the  use  of  small 
doses  of  nitrate  of  silver  in  pill  form,  will  usually  succeed  in  restoring 
the  digestive  tract  to  its  normal  condition. 
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Although  but  little  can  be  said  regarding  the  treatment  of  cholera 
during  the  attack  itself,  the  disease  oifers  large  opportunities  for  sav- 
ing life  by  prophylactic  measures.  The  infrequent  occurrence  within 
late  years  of  extensive  epidemics  of  this  disease  has  prevented  very 
great  advances  in  our  means  of  treating  it  when  present.  It  would, 
however,  remove  some  of  our  feeling  of  powerlessness  could  we  feel 
sure  that  our  prophylactic  measures  were  responsible  for  the  decrease 
in  the  former  frightful  extent  of  the  disease — that  we  had  been  able  to 
avoid  the  necessity  for  using  the  pound  of  cure  by  the  employment  of 
the  ounce  of  prevention.  Such  epidemics  as  have  occurred  have 
taught  us  valuable  lessons  in  regard  to  prophylaxis,  while  the  dis- 
covery of  the  comma  bacillus  as  the  probable  cause  of  the  disease  has- 
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not  only  explained  many  f(jrmerly  obscure  points  in  regard  to  the  ?pread 
of  epidemics,  but  has  also  taught  us  how  more  securely  to  limit  it  in 
its  ravages. 

Many  of  the  predisposing  causes  of  cholera  are  such  that  they  can- 
not be  remedied  by  any  means  at  our  command  short  of  actual  depop- 
ulation of  a  district.  For  example,  it  is  well  established  that  two  of 
the  most  potent  causes  for  the  foothold  obtained  by  the  disease  in  cer- 
tain localities  are  the  existence  of  a  shallow,  porous  surface-soil  rest- 
ing upon  an  impermeable  basis,  and  the  use  of  a  tide-water  system 
of  drainage.  The  former  of  these  cannot,  as  has  been  said,  be  entirely 
prevented,  yet  by  proper  regulations  as  to  the  contamination  of  the 
surface-soil  and  the  providing  of  a  suitable  system  of  underground 
pipe-drainage  the  existing  defect  may  be  rendered  far  less  of  a 
menace  in  times  of  pestilence.  In  the  matter  of  tide-water  drain- 
age probably  ere  long  the  political  economists  will  more  effectually 
appeal  to  the  pockets  of  communities  and  arouse  them  to  a  sense 
of  their  physical  welfare.  The  solution  of  the  drainage  question 
must  sooner  or  later  come  in  the  form  of  a  method  of  disposing 
of  the  sewage  of  large  towns  more  economical  and  hygienic  than 
are  those  at  present  in  use. 

Leaving  these  less  easily  accomplished  means  of  averting  the  out- 
break of  the  disease,  we  come  to  methods  more  directly  within  our 
control.  The  almost  universal  system  of  international  and  local 
quarantine  has  undoubtedly  done  more  to  prevent  the  spread  of  cholera 
than  has  any  other  single  measure.  The  system  at  present  employed 
in  most  countries  has  been  so  arranged  that,  while  protecting  the 
inhabitants  in  the  threatened  districts,  as  small  an  amount  of  hardship 
has  been  inflicted  upon  those  already  exposed  as  is  possible  The  old 
principle  of  absolute  penning  in  of  the  whole  afflicted  people,  sick  and 
M^ell  together,  has  been  now  so  modified  that  the  well  may  be  separated 
from  the  ill  without  coming  in  contact  with  those  who  have  not  been 
exposed  to  contamination.  That  the  former  herding  together  of  all 
who  could  by  any  possibility  have  become  infected  with  those  already 
affected  was  pernicious,  is  as  true  as  is  the  flict  that  all  those  so  exposed 
should  be  detained  in  an  intermediate,  probationary  station  before  being 
allowed  to  enter  healthy  areas.  During  the  prevalence  of  an  epidemic, 
therefore,  any  one  leaving  the  affected  locality  should  be  detained  at 
some  intermediate  point  for  at  least  one  week,  in  order  to  prevent  him 
from  developing  the  disease  after  removing  to  a  previously  uninfected 
communitv.  All  mail  matter  or  other  material  that  could  act  as 
fomites  should  be  thoroughly  disinfected  by  heat  betbre  being  dis- 
tributed to  other  regions. 

During  the  prevalence  of  an  epidemic  nuich  may  be  done  to  limit 
the  extent  of  the  calamity.    At  such  times  all  the  well-known  hygienic 
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laws  slmuhl  bo  riLiidly  ciittint'*!.  The  ooIK-ction  of  snrtlu'O- water  or  i»f 
waste  material  in  the  iU'i<^lil»orluHHl  ot"  d\vellin»!;s  or  near  the  sourees  ot' 
water-supply  shoiiUl  be  thoroughly  prevented.  Tlie  organization  of 
a  sanitary  eorps  tor  the  carrying  out  of  the  necessary  nieasm-es  sh(»ul(l 
be  early  etfeeted.  IJi'sitles  atieiuling  to  the  enforeement  of  the  matters 
already  referreil  to,  it  shmild  be  tlic  duty  of  such  a  police  to  dose  all 
wells  or  springs  that  ai-e  even  suspected  of  being  in  danger  of  pollution 
either  from  sui'face- water  or  from  cesspools. 

-  All  discharges  from  persons  already  afflicted  should  be  disinfected, 
preferably  In-  means  of  destruction  by  tire.  Should  such  a  means  be 
unavailable,  every  precaution  should  be  taken  that  these  discharges 
may  nut  be  placed  in  shallow  wells  or  flow  into  any  stream  which 
supplies  drinking-water  to  other  communities  farther  down  its  course, 
or  which  has  an  ebb  and  H(»w  whereby  the  germs  of  the  disease  may  be 
carried  backward  and  forward  with  each  returning  tide.  As  soon  as 
voided  the  discharges  should  be  mixed  with  a  strong  solution  of  cor- 
rosive sublimate  and  buried  at  a  distance  from  human  habitation. 

All  excessive  excitement,  whether  religious  or  otherwise,  should  be 
eschewed  to  as  great  an  extent  as  is  ])0ssible.  Though  panic  is  an  evil 
to  be  distinctly  avoided,  no  pains  should  be  spared  to  instruct  the  pub- 
lic as  to  the  gravity  of  the  affection,  in  order  that  the  proper  regulations 
of  the  sanitary  advisers  may  be  carried  out.  Much  could  doubtless  be 
effected  by  proper  public  iuformatit)n  in  regard  to  the  laws  of  diet,  the 
necessity  for  the  avoidance  of  indigestible  articles,  unripe  fruit,  or 
tainted  food,  while  the  im])ortauce  of  heeding  any  diarrhoeal  attacks, 
however  slight,  should  be  insisted  upon.  Particularly  should  warning 
be  given  against  excesses  in  drinking,  since  it  was  found  in  Germany 
during  an  epidemic  in  1831  that,  owing  to  Monday's  excesses,  the 
largest  number  were  attacked  on  Tuesday,  and  the  least  on  Saturday. 

Should  cholera  attack  one  of  the  inhabitants  of  a  house,  all  those 
exposed  to  similar  danger  by  the  use  of  the  same  supply  of  water 
should  be  warned  to  obtain  their  water  elsewhere,  or,  if  this  be 
impossible,  should  be  urged  to  subject  that  used  for  drinking  and 
cooking  ])urposes  to  prolonged  boiling.  Where  practicable,  all  of 
the  inhabitants  of  an  infected  house  should  remove  to  other  quarters, 
wdiether  the  patient  remain  or  be  removed  to  a  hospital. 

To  those  in  charge  of  a  patient  ill  with  this  disease  special  instruc- 
tions should  be  given  as  to  the  carriers  of  infection,  due  warning  being 
given  in  regard  to  the  avoidance  of  the  ingestion  of  even  the  slightest 
particle  of  the  infecting  agent.  The  most  scrupulous  care  in  keeping 
the  hands  not  only  cleansed,  but  actually  disinfected,  shoukl  be  insisted 
upon.  The  best  method  of  attaining  this  end  is  undoubtedly  by  the 
free  use  of  bichloride-of-mercurv  solutions  as  a  supplement  to  ordinary 
washing.     All  bedding,  napkins,  etc.  should  be  soaked  in  bichloride 
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solution  or  boiled  before  being  sent  to  the  laundrv.  The  use,  whenever 
jjractieable,  of  articles  of  but  little  value  is  to  be  c(jniniended,  as  they 
can  be  destroyed  by  fire  immediately  upon  being  discarded.  The  evac- 
uations from  the  bowels  should  be  thoroughly  disinfected  immediately 
ujDon  reaching  the  recejitacle  into  which  they  are  i)assed,  or  if  the  fieces 
be  passed  in  the  bed  the  clothing  should  be  renewed  and  the  soiled  arti- 
cles burnt,  boiled,  or  soaked  in  strong  corrosive-sublimate  solution. 

After  the  attack  is  over  all  articles  that  could  have  become  infected 
should  be  carefully  subjected  to  one  of  the  jirocesses  mentioned — boil- 
ing, burning,  or  soaking  in  antisejDtic  solutions.  Could  every  com- 
munity have  some  public  oven  where,  in  time  of  pestilence  from 
whatever  disease,  all  articles  of  too  much  value  to  be  destroyed  might 
be  subjected  to  prolonged  baking,  much  might  be  saved  that  otherwise 
may  either  be  rendered  valueless  or  become  the  source  of  other  cases  of 
the  same  disease.  Such  ovens  would  soon  save  as  much  as  the  first  cost 
of  the  apparatus. 

In  regard  to  the  individual,  much  can  be  done  to  avoid  the  danger 
of  infection.  Peace  of  mind,  to  as  great  an  extent  as  is  possible  in  such 
times  of  anxiety,  is  very  important.  Care  in  diet,  without  reduction 
in  the  amount  of  food  taken  to  such  an  extent  as  to  dej^ress  the  vitality, 
is  of  the  utmost  importance.  The  eating  of  manifestly  indigestible 
articles,  unripe  or  over-ripe  fruits,  vegetables  and  meats  that  are  not 
perfectly  fresh,  should  be  carefully  avoided.  Any  slight  tendency  to 
diarrhoea  should  receive  prompt  attention,  and,  while  laxatives  should 
be  but  sparingly  used,  constipation  must  not  be  allowed  to  exist  for 
any  length  of  time.  Beyond  this,  attention  to  the  ordinary  laws  of 
hygiene  will  tend  to  postpone  or  prevent  the  development  of  an  attack. 

In  treating  an  individual  already  attacked  by  the  disease  we  must  be 
chiefly  guided  by  the  symptoms  presented.  There  is  no  sjiecific  remedy 
for  the  disease,  though  many  have  been  brought  forward  as  such.  Besides 
symptomatic  treatment  our  reliance  must  be  put  on  opium  or  moi'phine. 
During  the  prodromal  diarrhoea  the  use  of  these  drugs  should  be  early 
adopted.  After  the  attack  is  fully  developed  but  little  etfect  can  be 
obtained  from  drugs,  owing  to  the  failure  of  the  mucous  membranes  to 
absorb  and  the  lymphatic  vessels  to  carry  anything  that  may  be  given. 

For  the  severe  abdominal  pains  that  are  so  frequently  present 
counter-irritants  over  the  surfiice  of  the  abdomen  may  be  useil,  in  addi- 
tion to  the  employment  of  the  narcotic.  During  all  stages  of  the 
disease,  exce])t  that  of  reaction,  free  stimulation  may  be  called  for,  and 
is  usually  best  attained  by  alcohol,  ether,  or  camjihor.  The  hypodermic 
use  of  strychnine  might  be  of  value  in  overcoming  the  profound  depres- 
sion of  all  the  vital  forces,  it  being  a  stimulant  and  tonic  to  the  respira- 
tory, cardiac,  and  central  nervous  systems.  During  the  algid  stage 
external  warmth,  either  in  the  lorm  oi'  hot  bottles  or  cans  ov  the  warm 
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bath,  inav  he  mtvssarv.  Wlu-ii  tin-  intestinal  ilischargc.^  arc  suHi- 
cicntlv  protiisc  to  tlestroy  liti-,  tlic  atldition  of  astrinjxt'nt  reiuodic.-;  may 
1k^  of  value.  Of  these  may  i)e  mentioneil  tannin  antl  aroniatie  .-nl- 
phnrie  aeiil.  The  internal  remedies  that  are  su|)[)osed  to  produce 
afiiepsis  of  the  Ixtwil  have  not  as  yet  received  sutiieient  trial  for  us 
to  estimate  their  value,  though  >alol  has  ix-eu  used  with  >o\nv  niea^uro 
of  .sueeess. 

Owing  to  the  tremendous  drain  of  fluids  from  the  body,  it  was  at 
one  time  verv  naturally  suggested  that  the  intravenous  injection  of 
saline  solutions  might  be  of  value.  Unfortunately,  however,  the  results 
of  this  method  have  not  justitied  the  hopes  entertained  in  regard  to  it. 

There  is  one  apparently  trivial  point  that  should  always  be  remem- 
bered in  treating  a  case  of  cholera — viz.  the  importance  of  using  the 
catheter  where  any  doubt  exists  as  to  the  bladder  being  empty. 

For  the  painful  cramps  that  are  such  a  prominent  feature  of  the 
disease  nothing  will  be  of  much  avail,  but  some  comfort  may  be  given 
by  gentle  friction  with  the  hand. 

During  the  period  of  reaction  our  treatment  must  be  based  upon 
general  principles,  and  must  vary  with  any  local  lesions  and  their  scat, 
as  would  be  the  case  were  there  any  other  primary  cause.  In  regard 
to  diet  but  little  need  be  said.  The  stomach  will  probably  not  retain 
or  the  absorbents  take  up  any  nourishment  during  the  greater  part  of 
the  illness.  If  food  can  be  retained,  concentrated  and  at  the  same 
time  most  nourishing  articles  should  be  chosen.  Carbonated  efferves- 
cing waters  may  be  allowed,  and  cracked  ice  may  be  given  to  relieve 
the  distressing  thirst. 

During  the  stage  of  reaction  great  caution  must  l)e  exercised  in  the 
matter  of  diet.  ]Milk,  especially  if  pancreatized,  may  be  given  in 
small  quantities.  Diu'ing  convalescence  the  diet  should  be  carefully 
increased  from  pancreatized  milk  to  milk  with  lessening  quantities 
of  barley-water,  plain  milk  Avith  lime-water,  soft  diet  (including 
milk  toast,  raw  egg  and  sherry,  beef-juice,  scraped  beef,  etc),  adding 
article  by  article  until  convalescence  is  complete  and  the  ordinary 
diet  resumed. 


CHOLERA  INFANTUM. 

While  to  a  certain  extent  a  preventable  disease,  some  of  the  most 
efficient  factors  in  the  production  of  cholera  infantum  are  practically 
beyond  our  control.  In  large  cities  the  disease  in  this  climate  will 
claim  very  many  victims  in  spite  of  our  most  energetic  efforts.  The 
conditions  of  life  in  towns  are  such  as  strongly  to  favor  its  develop- 
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ment,  and  it  is  surprising  that  any  of  the  infants  residing  in  the  poorer 
sections  of  our  cities  manage  to  escape  the  disease.  When  one  walks 
through  the  '•'  slums  "  of  a  city  during  a  hot  spell,  sees  the  squalor  in 
Avhich  the  poorer  classes  exist,  smells  the  foul  odors  arising  from  every 
gutter  and  inlet,  sees  milk  exposed  for  sale  in  the  smaller  shops  with- 
out proper  means  for  keeping  it  from  spoiling,  and  babies  tugging  at 
the  nipples  of  foul  nursing-bottles  with  six  or  eight  inches  of  fouler 
rubber  tubing,  the  frequency  of  the  occurrence  of  the  disease  cannot 
be  wondered  at. 

It  would  be  an  interesting  study  should  some  one  engaged  in  bac- 
teriological work  expose  for  varying  lengths  of  time  test-tubes  filled 
with  sterilized  milk  over  one  of  the  inlets  found  at  our  street  corners, 
and  note  with  what  rapidity  the  milk  may  become  infected.  A  short 
exposure  would  probably  suffice  to  render  such  food  far  from  sterile. 
For  such  a  condition  of  our  streets  the  responsibility  must  be  laid  in 
part  upon  our  street-cleaning  bureaus,  in  part  u])on  the  inhabitants 
themselves.  Filthy  gutters  filled  with  refuse  from  the  table  and 
kitchen,  exposed  to  a  hot  noonday  sun,  soon  form  breeding-places  for 
almost  all  species  of  micro-organisms.  It  cannot  be  wondered  at  that 
in  the  neighborhood  of  such  foci  milk  should  soon  spoil  and  infants 
absorb  germs  of  disease  from  the  atmosphere. 

While  such  a  condition  of  affairs  will  always  be  present  in  towns 
of  sufficient  size  to  have  areas  inhabited  solely  by  the  ignorant  poor, 
we  can  even  in  these  districts  do  something  toward  moderating  the 
chances  of  an  infant  contracting  the  disease.  If  street-cleaning  bureaus- 
and  boards  of  health  cannot  render  a  whole  neighborhood  sanitary, 
individual  householders  may  be  taught  the  well-known  method  by 
which  the  "  streets  of  Jerusalem  were  kept  clean." 

Foremost  among  the  moans  of  preventing  the  onset  of  cholera 
infantum  is  care  in  diet.  The  inability  to  obtain  perfectly  fresh  milk 
in  cities  may  be,  to  a  certain  extent,  compensated  by  the  thorough 
boiling  of  the  daily  supply  immediately  upon  its  receipt.  This,  how- 
ever, is  not  alone  sufficient,  as  the  milk  must  be  kept  sterile  until  used. 
Where  ice  can  be  obtained  and  carefully  cleansed  covered  receptacles 
are  in  use,  this  matter  can  easily  be  arranged  ;  but  in  a  large  class  of 
our  town  populations  ice  is  an  unattainable  luxury,  while  the  lessons 
of  cleanliness  have  never  been  learned.  With  such  as  these  preventive 
measures  can  hardly  be  adopted.  Fre(|uently  have  I  been  told  that 
the  infant's  milk-supply  was  placed  in  the  cellar  "  to  keep  it  cool,"  and 
on  going  into  the  cellar  ft)und  it  so  reeking  with  the  odor  of  sewer-gas 
and  mould  that  the  living-room  of  the  family  seemed  sweet  and  clean 
by  comparison.  With  such  people  as  these  it  is  usually  found  that  all 
our.  directions  will  be  of  no  avail,  and  that  if  the  milk-can  be  not  kept 
in  the  cellar  it  will   be  hung  on  the  back  fence  near  to  a  foul  privy- 
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■wi'll.  Til  tlu'so  ('irciirnstaiiccs  tlic  best  that  can  be  done  is  to  have  carli 
buttk'tul  <»t"  milk  placi'*!  in  boiliujyj  water,  after  being  made  u})  and 
before  iisini;^.  This,  Ix'ing  an  additional  source  of  trouble  to  the  prob- 
ably already  overworkiMl  mothei",  will  be  either  negleeted  entirely  or 
else  performetl  improperly  ;  l»ut  we  slioidd  en<leavor  to  have  it  accom- 
plished. 

Many  an  attack  of  choK'ra  iiitimtum  owes  its  existence  to  the  dcath- 
oarryini:;  lon^-  rubber  tul)es  sold  in  the  shops  as  substitutes  for  the  ordi- 
nary old-fashioiuHl  i^love-tiu^er  nip])lc.  Xo  matter  how  much  care 
may  be  used  in  eU'anin<r  these  tubes,  it  is  impossible  to  be  certain  that 
they  are  absolutely  purified,  and  fre<piently  they  are  almost  occluded 
by  foul-smelling  masses  of  decaying  milk  that  can  be  only  with  dif- 
ficulty extracted  by  a  strong  stream  of  water  or  a  piece  of  wire.  The 
more  old-fashioned  plain  ni])ple,  that  can  be  turned  inside  out  and 
scrubbed,  is  not  only  cleaner  and  more  safe,  but  it  is  also  much 
cheaper.  The  great  disadvantage  that  it  j)ossesses  from  the  care-taker's 
point  of  view  is  that  the  child  cannot  keep  on  sucking  it  indefinitely 
without  attention — surely  a  most  beneficial  fault.  Aside  from  these 
sources  of  disease,  the  food,  even  though  safely  preserved,  may  be 
given  improperly  prepared,  in  improper  quantity,  or  at  too  short 
intervals. 

It  would  take  up  too  much  space  in  an  aiticle  of  this  character 
to  go  at  length  into  the  question  of  the  preparation  of  food  for  chil- 
dren of  different  ages,  this  being  Avell  discussed  in  the  books  u])on 
infant  hygiene  and  feeding.  It  may  be  proper,  however,  to  insist  here 
upon  the  fact  that  thirst  may  be  the  cause  of  the  eagerness  displayed 
by  an  infant  for  its  bottle  as  often  as  is  actual  hunger,  and  that,  during 
the  hot  summer  months  particularly,  plain  water  should  be  supplied  to 
the  infant  at  regular  intervals,  in  order  that  the  stomach  may  not  be 
filled  with  nourishment  and  compelled  to  strive  to  digest  food  when 
only  water  is  demanded.  The  frequent  ]iractice  of  feeding  infants 
^'  whenever  they  cry,"  or  of  allowing  an  infant  to  lie  with  the  long  rub- 
ber tube  from  a  nursing-bottle  constantly  in  its  mouth,  cannot  be  too 
strongly  deprecated.  Many  an  attack  of  colic  that  may  be  merely  the 
forerunner  of  cholera  infantum  might  be  cut  short  were  some  carmin- 
ative, such  as  a  few  drops  of  aromatic  spirit  of  ammonia  in  a  tea- 
spoonful  of  hot  water,  given,  instead  of  temporarily  easing  the  child's 
pain  by  adding  to  the  flame  fuel  in  the  shape  of  warm  milk. 

Aside  from  being  indirectly  an  etiological  factor  from  its  increasing 
the  contaminating  elements  of  the  food-supply,  high  external  temper- 
ature alone  seems  to  be  capable  of  originating  the  disease.  In  no  other 
way  can  be  explained  the  fact  that  cholera  infantum  does  at  times  attack 
the  children  of  well-to-do  parents  where  every  precaution  has  been  taken 
to  avoid  the  introduction  of  germs  into  the  food-supply.    ^Vhile,  there- 
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fore,  improper  drainage,  filthy  surroundings,  improper  care  of  the  food- 
supply,  and  improper  manner  of  feeding  may  precipitate  an  attack 
Avhere  otherwise  it  would  not  have  occurred,  the  less  preventaljle  cause, 
high  atmospheric  temperature,  cannot  be  avoided  save  by  change  of 
habitation.  On  this  account  children  should,  whenever  it  is  possible, 
be  either  wholly  removed  from  the  heated  city  during  the  hot  sjiells, 
or,  if  this  be  impracticable,  should  be  given  a  breath  of  fresh  air  in 
the  park  or  on  the  river  so  soon  as  the  sun  has  lost  some  of  its  power 
as  evening  approaches.  The  establishment  of  public  parks  and  the 
running  of  river  excursion-steamers  permit  almost  the  very  poorest 
to  avail  themselves  of  the  opportunity  to  ol)tain  at  least  a  small 
amount  of  better  and  cooler  air  for  their  children.  The  same  end  is 
also  accomplished  by  the  numerous  charitable  associations  that  send 
mothers  with  their  sick  children  to  the  seashore  or  country. 

Teething  children  are  especially  apt  to  be  attacked,  owing  to  the 
accompanying  irritability  of  the  gastro-intestinal  tract,  and  to  the  fact 
that  children  during  dentition  have,  as  a  rule,  less  power  of  resistance 
than  at  other  times.  Early  lancing  of  the  gums,  therefore,  is  impera- 
tively demanded  during  hot  weather. 

When  an  attack  of  cholera  infantum  has  already  begun,  prompt 
action  is  necessary.  Wherever  it  is  possible  the  child  should  be  imme- 
diately removed  to  the  seashore  or  country.  This  removal  may  be  the 
means  of  saving  its  life  Avithout  recourse  being  had  to  any  medi- 
cation. If  it  is  impossible  to  tai<e  the  patient  away  from  the  city, 
the  coolest  and  best- ventilated  room  in  the  house  should  be  selected  for 
its  occupancy.  The  child  should  be  lightly  clothed,  and  allowed  to 
lie  on  a  bed  or  in  a  hammock,  instead  of  being  held  in  the  lap  of  its 
mother  ov  nurse. 

The  diet  must  be  carefully  regulated  to  the  age  of  the  ]->atient,  milk 
beino;  given  with  much  more  diluent  than  is  neeessarv  for  a  healthv 
child  of  the  same  age.  If  vomiting  be  a  marked  symptom,  it  is  better 
to  withhold  all  food  until  this  symptom  is  subdued,  the  child  being 
merelv  given  fref[uent  sips  of  barley-  or  rice-water. 

In  regard  to  external  measures  we  nuist  be  guith'd  i)y  the  condition 
of  the  individual  case.  When  the  temperatiu'e  ranges  near  to  105°  F. 
frequent  sjionging  with  cool  water,  to  which  has  been  added  vine- 
gar, alcoiiol,  or  wliiskey,  will  not  only  comfort  the  jvUicnt,  but  will 
also  give  material  assistance  toward  cure.  Should  eoUajise  be  marke<^l 
and  the  temjieraturc  subnormal,  the  reverse  holds  gooil,  and  external 
warmth  in  the  shape  of  hot  blankets,  hot  bottles,  or  hot  bricks  should 
be  em)>loved.  When  the  extremities  are  cold  and  livid,  heat  should 
be  applied  to  the  feet,  even  though  tlu>  liigh  internal  temperature  calls 
for  cool  applications  to  the  re^t  of  the  bodv.  Should  the  temperature 
remain   high   or   progressively   risi'   in   sjiite   of  cool  sponging,   a    vet 
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pack,  ina<lc  l)y  w  r:i|)|)iii«;  tlu*  rliild  in  tnwcls  wniiiij:;  (lut  of"  cold  or  iced 
wattT,  should  lie  applied  as  dttcu  as  may  he  ueeessarv.  Centripetal 
tVietioii  oi'tlie  extremities  will  aid  in  maintaiiiiii<:- the  eircidatiuii,  wliieh 
is,  as  a  I'lde,  very  slii^ij;ish.  Thirst,  wliieh  is  usually  urgent,  may  best 
be  relieved  by  the  tVetpieut  sipping  of  water  or  the  swallowing  of  small 
pieees  of  eraeked  iee.  While  plenty  of  water  should  be  given  to  make 
up  tor  the  waste  oeeurring  in  the  intestinal  discharges,  care  should  be 
taken  not  to  ovt-iload  the  stomach  and  thei'eb\'  provoke  or  intensifv 
emesis. 

-  For  the  i)urpose  of  supplying  the  waste  of  fluids  from  the  body  it 
has  been  proposed  to  emj)loy  larire  enemata  of  water — a  plan  that  is 
said  to  act  well  bv  those  who  have  used  it,  Lary;e  enemata  of  water 
containing  creolin  in  the  strength  of  1  drachm  to  the  pint  have  been 
use<l  Avith  advantage,  not  only  for  supplying  the  additional  amount 
of  fluid,  but  also  for  the  purpose  of  directly  medicating  the   colon. 

Internally  we  should  employ  stimulants  freely,  using  brandy, 
whiskey,  or  cura(;oa.  The  amount  required  will  vary  with  the  age 
of  the  child  and  the  need  of  cardiac  stimulation.  From  5  to  30 
drops  may  be  given  every  hour  or  two.  When  actual  failure  of  the 
heart  is  imminent,  carbonate  of  ammonium  in  doses  of  ^  grain  to  2 
grains  may  be  necessary,  but  it  is  apt  to  increase  the  vomiting.  For 
the  latter  symptom  we  may  use  cracked  ice  internally,  sinapisms  to  the 
epigastrium,  lime-water,  or  the  following  prescription  : 

^.  Creasoti,  Vflk ; 

Bismuthi  subnitrat.,  gr.  iij  ; 

Mucilag.  acaciae,  V(i^x  ; 

Aquae  cinnamomi,  q.  s.  ad  fqj. — M. 

Siff.  Shake  well.     Take  this  amount  at  one  dose. 

For  the  diarrhoea  we  may  use  several  different  remedies  or  combina- 
tions of  remedies.  Opium  may  be  employed,  either  in  the  form  of 
one  of  the  preparations  made  from  the  crude  drug  or  in  that  of 
one  of  the  salts  of  morphine.  The  latter  form  is  the  better,  owing 
to  smallness  of  bulk  and  its  more  certain  retention  by  the  stomach. 
From  -ji-jj  to  -j^  grain  of  sulphate  of  morphine  may  be  given,  com- 
bined with  aromatic  sulphuric  acid,  and  repeated  every  two,  three,  or 
foiH'  hours,  according  to  the  age  of  the  child  and  the  effect  produced. 

Salol  was  but  lately  strongly  reconnnended  for  the  control  of  the 
diarrhoea  of  cholera  infantum ;  but  during  the  past  summer  I  have 
obtained  very  good  results  by  the  use  of  salicylate  of  bismuth.  This 
has,  in  the  few  cases  in  which  I  have  been  able  to  use  it,  had  a  most  bene- 
ficial effect  on  both  the  vomiting  and  the  purging,  whereas  I  found  but 
little  good  effect  from  salol  when  I  used  it  during  the  preceding  summer. 
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In  one  hospital,  with  which  the  author  of  this  paper  is  connected,  all 
drugs,  dispensed  without  cost,  are  prescribed  according  to  a  formulary, 
and  from  this  the  two  following  formulae  were  prescribed  in  combina- 
tion, oftentimes  with  astonishing  results.  The  two  formula  are  num- 
bered (9)  and  (54),  and  are  combined  in  the  proportion  of  1  part  of  the 
former  with  3  of  the  latter.     The  formuhe  are  as  follows : 


^. 


(9.) 


^. 


Acidi  salicylic, 

Sodii  bicarbonatis,     ad.  gr.  v ; 

Aquse,  TTLxl ; 
M.  et  adde, 

Tinct.  aurantii  cort.,  TTLv  ; 

Glycerini,  TTL-xv. 


(54.) 

Bismuthi  subnitrat.,  gr.vj  ; 

Tinct.  opii  deodorat.,         TTlj  ; 
Syrupi,  Tflxx; 

Mist,  cretse,         q.  s.  ad  t'oj. 


This  has,  as  has  been  said,  given  most  excellent  results  in  doses  of  1 
tea-spoonful  every  three  or  four  hours.  The  formulae  can  well  be  con- 
densed into  the  following : 


Si 


I^.  Tinct.  opii  deodorat., 

mj; 

Acidi  salicylic. 

gr-  ij  ; 

Sodii  bicarbonat., 

Bismuthi  subnitrat.. 

da. 

gr-  ij ; 

Tinct.  aurantii  cort., 

mv; 

Mist,  cretse. 

f3ss; 

Aqu^e, 

q- 

s.  ad 

f5J.-M, 

To  be  taken  at  one  dose. 

After  a  few  doses  the  stools  lost  much  of  their  serous  character, 
became  less  offensive,  more  highly  colored,  and,  in  favorable  cases, 
returned  to  the  normal  character,  when  the  other  symptoms  could  be 
mitigated  sufficiently  to  permit  of  life  being  maintained.  The  salicylate 
of  bismuth  may  be  given  in  doses  of  2  or  3  grains  in  powder  every  two, 
three,  or  four  hours.  The  use  of  opiates  requires  caution,  and  their 
employment  should  be  entirely  suspended  upon  the  appearance  of 
stupor  or  coma. 

Where  this  latter  symptom  arises,  it  might  be  justifiable  to  resort  to 
the  use  of  intravenous  injections  of  saline  solutions,  in  order  to  attempt 
to  increase  the  fluidity  of  the  blood,  and  so  permit  of  its  proper  circula- 
tion through  the  blood-vessels. 

If  the  patient  Aveather  the  storm,  removal  to  the  seashore  or 
country  should  be  again  urged,  as  relapses  may  readily  occur.  The 
return  to  the  normal  diet  should  be  slowly  and  very  gradually  accom- 
plished, while  the  intestinal  tract  will  require  judicious  mcxlicatiou  to 
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overfonu-  tin-  iv-ulting  iiitlainiiiatory  nuiditiuii.s  that  arc  aliiiust  invari- 
ably j)n'si'!it. 


DYSENTERY. 

Ai,TH()r<;n  (lyseiitt'iy  will  pmUably  never  be  jnstly  placed  uj»(»n 
the  list  of  preventable  diseases,  niin-h  can  be  done  in  onr  endeavor  to 
make  it  so.  The  frightfnl  ravatrcs  that  have  so  fre([nently  oecnrred 
from  the  appearance  of  this  disease  among  troops  and  garrisons  have 
led  to  careful  investigations  as  to  its  predisposing  and  exciting  causes. 
Some  of  these  have  been  discovered,  and  may  be,  to  a  great  extent  at 
least,  avoided.  That  in  the  Amoeba  coli  we  have  the  true,  immediate 
cause  cannot  as  yet  be  asserted  with  any  great  degree  of  certainty, 
but  further  experiments  and  investigations  may  throw  light  upon  the 
question  of  its  etiological  importance  that  will  aid  us  in  our  attempts 
at  prophylaxis. 

There  would  seem,  in  the  ])resent  state  of  our  knowledge,  to  be  sev- 
eral factors  in  the  causation  of  the  disease  that  may  be  at  work  sepa- 
rately or  together  in  individual  eases.  It  is  certain  that,  in  this  climate 
at  least,  more  cases  occur  in  the  late  summer  and  early  autumn  months 
than  during  any  other  time  of  the  year.  Whether  this  be  due  to  the 
fact  that  during  this  period  we  have  the  combination  of  warm  days  and 
cool  nights  with  much  moisture,  or  to  the  abundance  at  this  season  of 
various  fruits  that  may  readily  spoil,  or  to  a  combination  of  these  cir- 
cumstances, cannot  be  considered  as  definitely  settled.  The  fact  that 
the  disease  frequently  seems  to  be  induced  by  impurity  in  the  water- 
supply  would  not  account  for  the  special  prevalence  of  the  disease  dur- 
ing the  above-mentioned  period  of  the  year,  unless  we  presume  that  the 
noxious  water  may  be  infected  by  an  organic  poison  whose  period  of 
greatest  activity  occurs  at  this  time. 

Although,  as  has  been  stated,  we  have  no  definite  proof  of  the 
Amoeba  coli  being  the  chief  cause  of  the  disease,  we  may  safely  deter- 
mine to  prevent,  so  far  as  is  possible,  its  entrance  into  the  system,  if 
only  upon  general  principles.  Further  discussion  upon  the  etiology 
of  the  disease  would  be  out  of  place  in  an  article  upon  treatment,  but  so 
much  has  been  said  in  order  to  draw  attention  to  a  few  of  the  points  of 
importance  in  the  matter  of  prevention. 

In  order  to  avoid  the  results  of  contaminated  water-su])ply,  careful 
filtering  and  prolonged  boiling  of  the  water  to  be  ingested  should  be 
universally  adopted.  These  precautions  are  not  difficult  to  adopt, 
and  should  be  taken  as  a  matter  of  necessity  where  any  doubt  can 
possibly  be  thrown  upon  the  purity  of  the  drinking-water,  whether 
in   regard  to  the  dang-er  of  the  onset  of  dvsenterv  or  not.     Should 


986  DYSENTERY. 

many  cases  of  this  disease  appear  in  any  locality,  these  measures 
should  be  more  carefully  practised  owing  to  the  likelihood  of  a  com- 
mon source  of  poisoning.  From  the  apparent  distant  relationship 
between  dvsenterv  and  malaria  it  is  wise  to  avoid  the  use  of  water  that 
is  derived  from  springs  in  marshy  ground,  where  the  water  may  remain 
stagnant,  i)oorlv  exposed  to  the  influence  of  oxygen,  and  contaminated 
bv  decaying  vegetal)le  matter.  When  one  sees  the  Amceba  coli  sim- 
ulating exactly  its  larger  non-pathogenic  congener,  whose  favorite 
habitat  is  in  just  such  collections  of  vegetable  infusions,  the  possibility 
of  an  analogy  in  their  life-habits  cannot  fail  to  impress  the  observer 
with  the  thought  that  stagnant  water  contaminated  by  vegetable  impu- 
rities may  play  a  large  part  in  the  causation  of  the  disease. 

That  the  ffecal  evacuations  of  a  case  of  dysentery  may  carry  infec- 
tion is  very  far  from  unlikely.  For  this  reason  great  care  should  be 
exercised  in  regard  to  the  disposition  of  the  excretions  of  existing  eases. 
Particularly  should  the  use  of  shallow  pits  and  privy- wells  be  carefully 
avoided,  chiefly  on  account  of  the  danger  of  contamination  of  the  water- 
supply  from  their  superficial  position  and  consequent  liability  to  be 
flushed  out  over  the  surrounding  ground  surface  by  each  heavy  rain. 
Another  possibility  has  been  suggested,  though  it  seems  somewhat  of  a 
refinement — viz.  the  danger  of  the  disease-poison  being  drawn  into  the 
rectum  by  the  alternate  relaxation  and  contraction  of  the  muscles 
around  the  lower  end  of  that  structure  during  defecation  into  or  over 
such  pits  as  have  a  meagre  distance  between  the  surfoce  of  their  con- 
tents and  the  level  of  the  ground.  This,  as  has  been  said,  seems  to 
smack  of  too  much  refinement  in  etiology ;  but,  for  the  other  reasons 
mentioned  and  on  account  of  the  well-recognized  evil  of  shallow  pits  for 
the  reception  of  fiecal  matter,  their  use  should  be  entirely  avoided. 

The  part  played  by  the  eating  of  unripe,  over-ripe,  or  spoiled  fruit 
and  vegetables  cannot  be  more  than  an  auxiliary  cause,  as  the  same 
materials  are  eaten  during  the  earlier  parts  of  tlie  year,  thougii  possibly 
not  to  so  great  an  extent,  without  so  frcfjuently  causing  the  symptoms 
of  a  genuine  attack  of  dysentery.  It  would  seem,  therefore,  that  as 
regards  dysentery  the  use  of  unsuitable  food  sliould  be  avtuded,  on 
account  of  its  lial)ility  to  produce  irritation  of  the  intestinal  tract. 

Chilling  of  the  surface  of  the  body  seems  to  have  some  influence 
in  at  least  ]>redisposing  to  the  disease,  and  should  consequently  be 
avoided,  particularly  by  those  who  have  either  had  a  previous  attack  of 
dysentery  or  are  the  subjects  of  intestinal  derangement.  Faval  accn- 
nudation  strongly  predisposes  to  dysenti'ry.  owing  to  the  resulting  irri- 
tation of  the  nuicous  membrane. 

From  these  observations  it  will  be  seen  that  our  strongest  means  of 
avoiding  the  occurrence  of  the  disease  are  those  tiiat  are  manifestly  con- 
nected with  ordinary  care  in  personal  and  public  hygiene.      In  spite  of 
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all  our  care,  howovor,  it  is  still  po-sihle  tliat  wc  may  newr  W-  able 
absolutely  tt)  control  the  causes  of  the  disease. 

The  treatim'iit  of  a  person  already  attaekcnl  by  (.lyseiitcry  must  varv 
very  much  in  aeeortlance  with  both  the  local  conilition  of  the  intestine  and 
the  general  condition  of  the  patient.  In  many  otherwise  insignificant 
uises  the  tormina  and  tencsnuis  may  be  intense,  while  frecpiently  the 
eases  thtit  are  suddenly  struck  down  by  a  severe  attiick  may  feel  and 
complain  (»f  but  little  discomf(»rt.  Our  treatment,  therefore,  must  be 
somewhat  symptomatic,  but  we  fortunately  have  a  number  of  remedies 
that  appear  to  have  almost  a  specific  action  upon  the  disea.se-process. 
It  will  best  answer  our  purpose  to  consider  first  the  latter  class,  treat- 
ing later  of  the  methods  to  be  employeil  for  the  relief  of  the  various 
prominent  symptoms. 

Foremost  among  the  remedies  for  which  a  specific  quality  has 
been  claimed  stands  ipecacuanha.  This  remedy  was  formerly  held 
in  much  higher  esteem  than  at  present,  although  it  is  still  used,  and 
with  advantage,  in  some  cases.  The  great  disadvantage  in  its  use  is 
that  it  is  imjiossible  to  foretell  with  certainty  in  what  cases  it  will 
do  good,  and  in  what  cases  valuable  time  may  be  lost  while  attempt- 
ing a  cure  bv  this  means.  The  remedy  has  been  particularly  extolled 
by  the  physicians  of  India,  where  it  may  be  that  the  well-known 
cholagogue  action  of  ipecacuanha  causes  the  good  results  by  stim- 
ulation of  the  liver  and  intestinal  glands  in  those  wdio  have  not 
become  acclimated  to  their  new  snn-oundings.  The  drug  may  be 
employed  in  one  of  two  ways,  of  which  the  first  mentioned  will  be 
found  most  efficacious  in  the  greater  number  of  cases.  In  using  the 
drug  by  the  first  plan  a  full  dose  of  20  grains  is  given  by  the  stomach, 
10  or  15  drops  of  laudanum  having  been  administered  about  thirty 
minutes  previously,  and  repeating  the  dose  in  half  an  hour  if  the  first 
be  vomited,  or  in  four  hours  if  it  is  retained.  The  other  plan  is  to 
give  doses  of  5  grains  every  half  hour  until  the  patient  vomits,  after 
which  10  or  15  drops  of  laudanum  are  given,  followed  by  additional 
doses  of  ipecacuanha  in  quantities  of  5  to  10  grains  at  intervals  of 
two  or  three  hours,  the  drug  being  introduced  in  pill  form.  The 
first  plan  will  be  found  to  act  quickly,  if  at  all ;  but  as  many  of  the 
patients  are  already  extremely  exhausted  by  their  disease,  the  emesis 
may  act  prejudicially  by  reducing  the  vital  power  of  the  sufferer. 
It  would  therefore  be  safer  in  cases  with  marked  prostration  to 
endeavor  to  treat  the  disease  by  local  and  less  trying  internal 
remedies,  lest  the  stoiuach  l)e  rendered  so  irritable  by  our  efforts 
with  ipecacuanha  that  even  stimulants  cannot  be  retained.  As  in 
this  disease  we  are,  by  the  nature  of  the  case,  prevented  from  using 
the  rectum  as  a  means  of  introducing  stimulants  and  nourishment,  we 
should  endeavor  to  preserve  the  integrity  of  function  of  the  stomach 
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most  carefully.  Therefore,  although  ijKicacuanha  is  a  valuable  drug 
under  some  circumstauces,  there  are  other  measures  that  may  first  be 
tried  with  advantage.  Nitrate  of  silver  has  been  extensively  used 
with  good  results  in  the  treatment  of  dysentery  when  administered 
both  by  the  mouth  and  by  the  rectum.  When  given  by  the  mouth 
it  is  usually  combined  with  opium  in  the  form  of  a  pill,  \,  ^,  or  ^ 
grain  being  given  every  two,  three,  or  four  hours,  with  a  quantity  of 
opium  varying  in  each  case.  This  combination  of  the  two  drugs, 
while  convenient,  has  the  disadvantage  that  it  prevents  us  from  dimin- 
ishing the  amount  of  opium  used  as  rapidly  as  is  consistent  with  the 
comfort  of  our  patient;  whereas  the  silver  should  be  continued  for 
several  hours  after  the  movements  have  changed  both  as  to  fre- 
quency and  character.  For  this  reason  it  is,  in  the  end,  far  more 
convenient  to  give  the  silver  and  opium  separately.  Personally,  I  have 
seen  silver  succeed  in  several  cases  in  which  all  other  means  have 
failed  after  faithful  trial,  and  should  put  greatest  reliance  upon  it. 

The  following  case  shows  very  strikingly  the  effect  of  nitrate  of  sil- 
ver, although  a  fatal  ending  was  not  averted :  Hans  L ,  a  Norwegian 

sailor,  aged  52  years,  was  admitted  to  the  wards  of  the  Episcopal  Hos- 
pital suffering  from  dysenteiy  of  one  week's  standing.  He  was  a  large, 
spare  man,  with  pinched  features,  sunken  cheeks,  and  a  dry  and  fissured 
tongue  that  was  protruded  with  difficulty  through  his  parched  lips. 
His  teeth  were  covered  with  sordes.  '  The  extremities,  tip  of  his  nose, 
and  ears  were  cold  and  livid,  the  abdomen  was  scaphoid,  and  the  skin  dry 
and  harsh.  Small  nmcous  and  bloody  stools  were  being  passed  every 
few  minutes,  with  much  tenesmus.  Brandy  was  at  once  given  in  doses 
of  half  an  ounce  each  hour,  hot  cans  were  applied  to  the  feet,  and  a  large 
hot  flaxseed-meal  poultice  was  applied  over  the  abdomen.  As  soon  as 
the  pulse,  which  was  almost  imperceptible  upon  his  admission,  had 
improved  in  quality,  he  was  given  an  enema  of  two  pints  of  cold  water. 
This  was  rejicated  in  an  hour,  with  but  slight  effect  u]>on  the  number 
of  stools  or  the  tenesmus.  He  was  then  given  salicylate  of  bismuth,  in 
doses  of  20  grains  every  three  hours,  without  any  marked  effect  after 
several  doses  had  been  taken.  One  large  creolin  enema  (1  drachm  to 
a  pint  of  cold  water)  was  then  given,  but  as  no  result  was  observable, 
he  was  put  upon  -J-  grain  of  nitrate  of  silver  every  three  hours, 
while  it  was  expected  that  another  creolin  enema  would  be  given  later. 
Although  it  seems  impossible  that  so  small  an  amount  of  silver  should 
so  rapidly  affect  such  a  large  surface  as  the  colon,  the  stools  began  to  oc- 
cur at  shorter  intervals,  until,  after  the  third  dose,  they  ceased  entirely. 
At  this  time  the  general  symptoms  also  improved,  while  the  patient 
declared  that  he  felt  much  better.  He  appeared  to  be  doing  so  well  that 
no  further  local  medication  seemed  necessary,  while  his  stimulants  were 
slightly  diminished,  owing  to  the  imj>rovement  in  the  character  of  his 
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pulso.  Xu  I'lirtlaT  I)u\vc'l  nutvt-iiKnt.s  ocrurivd,  and  the  patient's  cdii- 
dition  wits  apparently  favorable,  until  he  siukleuly  died  twelve  hours 
af\er  the  last   st<H»l   iiad   been   voided. 

It  niij^ht  be  said  that  the  improvement  in  this  ease  was  due  to  the 
bismuth  already  t^iven  or  to  the  ereolin  enema.  This  I  cannot 
believe  to  be  the  ex[)lanation  of  the  ra})id  amelioration  of  his  symp- 
toms, as  I  have  seen  almost  as  rapid  an  effect  produced  by  the  same 
drug  in  cases  in  which  a  l(»nger  time  could  be  permitted  to  elapse 
between  other  treatment  and  that  by  means  of  the  nitrate  of  silver. 
That  the  sudden  decrease  in  the  number  of  his  stools  was  not  due  to 
approaching  death,  as  may  at  times  happen,  is  shown  by  the  marked 
contemj)oraneous  improvement  in  his  general  condition. 

Calomel  has  been  much  used  in  the  treatment  of  this  disease, 
with  asserted  excellent  results.  Whether  its  good  effects  are  due  to  its 
cholagogue,  purgative,  or  antiseptic  }>roperties  it  is  difficult  to  say; 
but,  judging  from  the  beneficent  action  of  ipecac  (also  a  cholagogue), 
it  would  seem  that  the  former  is  the  true  explanation  of  its  effect. 
Opiiun  has  been  largely — much  too  largely — used  in  treating  this 
affection.  As  in  other  intestinal  affections,  we  should  bear  in  mind 
the  fact  that  Nature  never  cures  inflammation  by  "  locking  up "  the 
secretions,  but  that  the  free  discharge  of  serum  from  the  affected  area 
is  the  method  of  relief  that  is  always  most  successful.  We  should 
give  opium  until  the  patient's  sufferings  are  relieved,  but  when  we 
go  beyond  that  ]ioint  or  give  the  drug  for  any  other  purpose,  we  may 
iiide  the  manifestations  of  the  disease  while  increasing  its  virulence. 
It  is  not  often  that  a  patient  is  worn  out  merely  by  the  pain  of  a 
dysenteric  attack,  and,  in  fact,  it  usually  takes  but  a  small  amount 
of  opium  to  render  him  comfortable.  For  this  purpose  the  drug  is 
best  given  either  by  hypodermic  injection  in  the  form  of  morphine,  or 
by  the  rectum  in  suppository  or  starch-water.  If  the  pain  be  chiefly  re- 
ferred to  the  anal  region,  this  will  ease  the  pain  ;  but  in  cases  in  which 
there  is  much  tenesmus  a  suppository  consisting  of  J  grain  of  opium 
with  ^  grain  of  extract  of  belladonna  may  be  of  more  value.  If 
the  pain  be  merely  that  of  the  tenesmus,  we  can  use  local  measures,  as 
will  be  mentioned  subsequently,  that  are  just  as  efficacious,  without 
possessing  the  disadvantages  of  opium. 

In  some  epidemics  of  dysentery  quinine  by  the  mouth  has  been  used 
with  advantage.  This  applies  more  particularly  to  those  forms  seen  in 
camps  and  on  the  march,  where  undoubtedly  the  chief  advantage  has 
accrued  from  the  influence  of  the  antiperiodic  upon  the  malarial  poison- 
ing that  is  almost  invariably  associated  with,  if  not  in  part  the  cause 
of,  the  disease.  It  should  in  such  cases  be  given  in  full  doses. 
During  the  late  Civil  War  in  this  country  this  drug  Avas  used  in 
large  quantities,  both  as  a  preventive  and  curative  measure.     In  the 
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sporadic  cases  that  occur  during  times  of  peace  in  our  latitude  it  is  dif- 
ficult to  see  how  the  drug  can  be  of  the  slightest  advantage ;  and  in 
fact  it  is  practically  never  so  used  save  for  its  generally  tonic  effect 
after  convalescence  has  commenced. 

Sulphate  of  magnesium  has  been  quite  extensively  emj)loyed,  and 
has  proved  of  great  value.  It  is  chiefly  of  use  in  cases  with  small  mu- 
cous and  bloody  stools  evacuated  with  great  pain.  It  is  best  given  in 
saturated  solution,  1  drachm  being  administered  every  two  or  three 
hours  until  the  stools  become  of  an  almost  normal  color  and  consistence. 
A  combination  of  this  drug  with  aromatic  sulphuric  acid  (10  or  15 
drops)  is  often  rather  more  beneficial.  After  the  character  of  the 
stools  has  changed  to  more  nearly  that  of  the  normal,  a  combination 
of  sulphate  of  morphine  with  aromatic  sulphuric  acid  will  frequently 
complete  the  recovery.  To  disguise  the  taste  of  the  saline  a  little  ex- 
tract of  liquorice  may  be  added.  The  treatment  by  a  saline  purgative 
of  a  disease  in  which  the  movements  are  so  frequent  as  they  are  in  dys- 
entery seems  at  first  thought  rather  inconsistent ;  but  when  it  is  con- 
sidered that  it  is  usually  not  the  actual  size  of  the  stools  which  causes 
danger ;  when  the  physiological  action  of  sulphate  of  magnesium  in 
draining  away  or  locally  abstracting  serum  from  the  congested  vessels 
of  the  inflamed  intestine  is  remembered  ;  and,  above  all,  when  one  sees 
the  stools  soon  become  more  natural  and  the  other  symptoms  steadily 
subside  under  the  use  of  this  drug, — the  supposed  inconsistency  is  no 
longer  apparent. 

Should  hemorrhage  be  marked,  the  use  of  ergot  is  advised  by  some 
authors ;  but  it  will  usually  be  found  that  the  same  result  can  be  better 
attained  by  topical  treatment  in  the  form  of  large  enemata,  as  will  be 
mentioned  subsequently. 

Externally  we  may  employ  large  poultices  of  flaxseed  or  flaxseed 
and  mustard,  or  we  may  apply  spongio-piline  wrung  out  of  hot  water. 
These  will  be  grateful  to  the  patient,  and  may  have  some  slight  efiect 
upon  the  course  of  the  disease. 

Many  of  the  remedies  administered  by  the  mouth  can  act  in  no  other 
than  a  purely  local  manner  upon  the  affected  area.  This  is  true  of 
bismuth,  tannin,  and  numerous  other  drugs.  It  is  therefore  much 
more  rational  to  attempt  to  obtain  this  local  action  by  the  direct  apjili- 
cation  of  the  remedy  to  the  seat  of  disease.  This  can  readily  be  accom- 
plished by  the  use  of  enemata,  whereby  we  not  only  save  the  stomach, 
but  are  also  able  to  determine  more  accurately  tlie  amount  of  the  drug 
that  reaches  the  objective  point. 

Simplest  among  these  remedies  are  enemata  of  ]>ure  water.  These 
can  be  used  either  at  the  temperature  of  ice-water  or  at  102°  F.  The 
choice  of  temperature  may  be  in  part  made  by  a  consideration  of  the 
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general  coiHlitioii  of  the  patient.  It'  there  be  suhiiornial  temperature 
with  other  s\  iiij»t<tins  »»f  ei»Uaj)se,  a<  is  often  seen  in  hospital  j)rai'tiee, 
where  patients  apply  tor  ailniissicui  late  in  tlir  course  of  the  disease, 
hot  water  is  prel'erahle  ;  hut  it"  the  jieneral  e<jntlition  of  the  patient 
is  sthenie,  better  results  may  be  expeett^d  from  the  use  of  eokl.  These 
enemata  should  be  Idiyr,  eaeh  eonsisting  of  from  2  to  3  pints,  and 
are  best  introtlneed  from  a  y;ravitv  svrinjje,  the  reservoir  beiuii-  held 
alx>nt  a  foot  or  eighteen  inches  above  the  level  of  the  patient's  body. 
As  a  rule,  the  anus  is  extremely  sensitive,  and  it  is  therefore  import- 
ant to  nse  a  blunt-pointed  nozzle,  to  have  it  well  anointed  with 
some  lubricant,  and  to  effect  its  introduction  very  slowly  and  gently. 
Should  there  be  nuieh  sntVering  caused  by  the  introduction,  a  supposi- 
t«trv  of  opium  and  belladonna  may  j)reeede  the  use  of  the  syringe,  or 
the  parts  may  be  painted  with  a  solution  of  cocaine.  The  patient 
should  lie  upon  the  back,  slightly  inclining  toward  the  left  side,  and 
with  the  hips  elevated.  Should  pain  be  experienced  during  the  injec- 
tion, the  current  should  be  stopped,  being  again  allowed  to  flow  so 
soon  as  the  pain  has  diminished.  That  these  injections  cannot  be 
safely  made  without  care  is  shown  by  a  case  reported  by  Ball,  in 
which  acute  diffuse  peritonitis  followed  immediately  after  the  injec- 
tion of  a  pint  of  salicylic-acid  solution  into  the  bowel  of  a  child  suffering 
from  dysentery.  In  this  case  none  of  the  fluid  returned,  and,  although 
recovery  ensued,  it  is  more  than  likely  that  some  weakened  portion 
of  the  intestinal  tube  gave  way  into  the  peritoneal  cavity.  Tliis 
accident  may  be  best  avoided  by  holding  the  reservoir  of  the  injection 
ap]iaratus  but  a  short  distance  above  the  patient,  and  by  temporarily 
withdrawing  pressure  upon  complaint  of  pain.  The  danger  of  per- 
foration is  of  course  greater  the  further  the  disease-process  has  advanced. 
Numerous  medicaments  have  been  used  to  increase  the  benefit 
derived  from  large  enemata.  Among  these  are  alum  (1  drachm  to 
the  pint),  creolin  (1  drachm  to  the  pint),  corrosive  sublimate,  quinine, 
and  nitrate  of  silver.  Of  these  I  have  personal  experience  with  none 
but  creolin.  I  have  used  it  in  a  moderate  number  of  cases  with  much 
benefit,  the  stools  decreasing  in  frequency,  their  character  becoming 
more  natural,  their  odor  less  offensive,  tenesmus  practically  abolished, 
and  the  patient  much  more  comfortable  after  one  or  two  of  the  injec- 
tions at  intervals  of  four  hours.  In  one  or  two  cases  this  method  failed 
to  do  more  than  slightly  ameliorate  the  pain  and  lessen  the  odor  of  the 
stools.  Alum  enemata  may  be  given  in  the  strength  above  indicated. 
They  have  been  highly  recommended  by  many  observers,  and  the 
benefit  derived  from  their  use  would  seem  to  be  most  marked  in  the 
strongly  hemorrhagic  cases.  Corrosive  sublimate  may  be  used  in  1  : 
5000  solution,  of  which  7  ounces  are  to  be  injected  two  or  three  times 
daily.    This  method  has  the  disadvantage  that  but  a  small  quantity 
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of  the  solution  is  used,  thereby  hjsing  the  advantage  derived  from 
flushing  of  the  whole  colon.  Quinine  may  be  used,  according  to  the 
plan  adopted  in  the  Johns  Hopkins  Hospital,  in  solutions  of  1  :  5000 
strength.  Large  injections  of  nitrate  of  silver  in  the  strength  of  10 
grains  to  1  drachm  in  a  i)int  of  water  may  be  employed,  but  they  are 
more  often  of  use  in  the  chronic  than  in  the  acute  form  of  the  disease. 

Other  local  means  may  be  adopted  to  cure  or  to  relieve  distress- 
ing symptoms.  Iodoform  suppositories  of  5  grains  each  will  greatly 
relieve  the  tenesmus,  frequently  acting  as  quickly  as  opium,  without 
anv  of  the  disagreeable  effects  of  the  latter  drug.  Suppositories  of 
ice,  made  by  moulding  a  piece  of  ice  by  means  of  friction  into  the 
conical  shape  of  an  ordinary  suppository,  are  often  a  source  of  great 
relief  when  introduced  at  short  intervals ;  more  than  a  palliative  effect 
cannot  be  claimed  for  them.  Should  hgeniorrhage  be  very  marked 
and  the  blood  of  a  bright  color,  sujjpositories  of  tannin  (5  or  10 
grains)  may  be  sufficient  to  control  it,  as  the  source  of  the  blood  in 
these  cases  is  frequently  within  easy  reach  of  the  tannin  as  it  becomes 
diffused  over  the  rectal  lining. 

In  almost  all  severe  cases  stimulation  will  be  necessary.  This  can 
be  best  accomplished  by  alcohol  in  the  form  of  brandy  or  whiskey. 
The  amount  to  be  given  must  depend  upon  the  wants  of  each  case, 
though  larger  quantities  of  stimulant  may  be  employed  than  are  usually 
administered  in  other  affections,  owing  to  the  fact  that  a  few  hours  may 
decide  the  favorable  or  unfavorable  course  of  the  disease,  and  because 
by  free  stimulation  life  may  be  maintained  for  a  sufficient  time  to  allow 
of  cure  by  more  direct  treatment.  An  ounce  of  whiskey  or  brandy 
every  hour,  or  even  half  hour,  may  be  needed  to  keep  the  patient 
alive  until  the  symptoms  are  subdued  sufficiently  to  allow  of  reaction 
occurring. 

The  diet  during  the  acute  stage  should  be  limited  to  milk  diluted 
with  Avater  and  lime-water,  given  in  small  quantities  at  frequent  inter- 
vals. Raw  egg,  beaten  up  with  sherry  and  a  trace  of  nutmeg,  may  be 
given  as  a  convenient  form  of  nourishment  and  stimulant.  Cracked 
ice  may  be  allowed  ad  libitum. 

After  the  acute  symptoms  have  subsided  and  convalescence  begun 
the  diet  should  be  cautiously  increased  until  the  usual  articles  have 
been  added.  A  small  and  gradually  decreasing  amount  of  alcohol  will 
usually  be  advantageous  in  hastening  convalescence.  Should  the  dis- 
ease tend  to  become  chronic,  counter-irritation  over  the  abdomen,  care 
in  diet,  proper  clothing,  and  the  internal  use  of  nitrate  of  silver  in  pill 
or  by  enema  may  be  tried.  In  some  cases  change  of  climate  may  be 
needed  ere  the  disease  can  be  thoroughly  eradicated. 

There  are  practically  but  two  comjilications  that  are  likely  to 
occur,  besides  those  dopcndeut   u]iou   the    asthenic  or  typhoid   state.. 
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These  are  ju'i*t"< 'ration  (.f  tlu-  l>n\v»l  and  al)seess  of  the  liver.  The 
former  is  n-hitiveh-  ot"  iiit're<|iieiit  ocenn"enc(.'.  Should  perforation 
<xvur  into  l\\v  peritoneal  eavity,  a  slender  ehaiiee  tor  reeovery  might 
be  ati'orded  hy  surgical  measures.  I'^ni'ttrtunately,  these  seeondarv 
abscesses  are  apt  to  be  multiple,  aud  eonsequcntly  not  eurable  by 
surgical  tneans.  The  latter  eonditi(»n,  abseess  of  the  liver,  ean  only 
be  treated  by  surgieal  nu-ans  in  the  same  manner  as  would  loeal  collec- 
tions ot"  pus  in  other  situations.  None  but  general  remedies  can  be  of 
any  avail  when  the  abseess  ruptures  into  the  limg  or  digestive  tract. 

Should  the  disease  subside  into  the  ehronic  form,  every  effort  must 
be  made  to  impi'ovc  the  general  condition  of  the  patient  by  means  of 
tonics,  carefully-regulated  and  nourishing  diet,  and  an  abundance  of 
fresh  air.  Hard  pills  of  nitrate  of  silver  and  opium  (^  grain  of 
nitrate  of  silver  eond)ini'd  with  1  or  ^  grain  of  opium)  should  be  given 
one  hour  after  meals,  Mhile  the  silver  salt  may  also  be  utilized  in  occa- 
sional large  enemata  consisting  of  1  drachm  to  a  pint  of  water.  After 
using  these  injections  the  nitrate  of  silver  should  be  neutralized  by  a 
large  injection  of  chloride-of-sodium  solution  in  order  to  obviate  any 
danirer  of  arjrvria.  In  addition  to  the  points  alreadv  mentioned,  it  is  well 
to  insist  upon  the  wearing  of  a  flannel  binder.  Counter-irritation  over 
the  abdomen  will  be  of  assistance,  and  may  be  best  made  by  the  use 
of  tincture  of  iodine.  The  diet  should  consist  of  such  articles  as  are 
digested  by  the  upj^er  portion  of  the  gastro-intestinal  tract  and  leave 
but  little  residue.  Change  of  climate  may  be  necessary  in  order  to 
complete  the  cure  of  this  oftentimes  most  obstinate  condition. 
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OBSTilUCTlOX  OF  THE  INTESTINES. 

By    KDWAltl)    MAKTIX,   M.  D. 


OnsTRrcTiON  of  tlie  intestines  may  bo  caused  not  only  by  the 
mcclumical  closure  of  the  lumen  of  the  bowel,  such  as  occurs  in  case 
of  strangulated  hernia,  but  also  by  certain  pathological  states,  such  as 
peritonitis  or  enteritis,  which  by  occasioning  a  paretic  condition  of  the 
muscular  coats  of  the  intestinal  wall  fovors  stasis,  with  resultant  fer- 
mentation of  the  complex  organic  compounds  contained  in  the  aliment- 
ary canal  and  the  development  of  typical  symptoms  of  obstruction, 
accompanied  by  those  of  either  inflammation  or  of  septic  absorption. 

Clinically,  cases  of  intestinal  obstruction  are  classed  as  acute  or 
chronic,  depending  uj^on  the  violence  of  the  onset  and  the  severity  of 
the  course  of  the  disease.  Xo  sharp  distinction  can  be  drawn  between 
the  two,  and  each  is  liable  to  merge  into  the  other. 

Acute  intestinal  obstruction  may  be  due  to  congenital  malformation  ; 
to  invaginati(Mi  or  telescoping  of  one  portion  of  the  bowel  within 
another ;  to  internal  strangulation  by  bands,  diverticula,  membranous 
adhesions,  constrictions  through  apertures,  or  attachments  of  organs  not 
in  themselves  diseased ;  to  volvulus  or  twisting  of  the  bowel ;  to  im- 
paction of  foreign  bodies ;  and  to  intestinal  paralysis  and  distension. 

Chronic  obstruction  is  commonly  due  to  stricture,  to  neoplasms,  to 
pressure  external  to  the  bowel,  or  to  impaction  of  fsecal  masses. 

Congenital  Malformation.^ 

Narrowing  or  obliteration  of  the  intestinal  tract  at  birth  may  be 
found  in  any  portion  of  the  small  or  large  gut.  In  the  great  majority 
of  cases  observed  it  is  only  in  the  region  of  the  rectum  or  anus. 
Other  seats  of  preference  are  the  duodenum,  the  neighborhood  of  the 
ileo-caecal  valve,  and  the  sigmoid  flexure. 

As  observed  in  the  lower  bowel,  this  deformity  may  a]ipear  as  a 
narrowing  (partial  occlusion),  atresia  (complete  occlusion),  or  absence 
(imperforation)  of  the  anus,  of  the  rectum,  or  of  both  these  structures. 
At  times  there  is  observed  a  stenosed  opening  in  an  abnormal  position. 

A  careful  statistical  study  of  cases  of  congenital  malformation  shows 

^  For  further  consideration  of  this  subject  see  article  on  Rectal  Diseases. 
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that  it  is  multii>le  in  28  per  cent,  of  all  cases,  and  that  in  10  per  cent, 
it  is  of  such  a  nature  as  to  be  mechanically  irremediable. 

The  symptoms  of  congenital  malformation  causing  obstruction  of 
the  bowel  are  the  same  as  those  from  obstruction  dependent  on  any 
other  cause.  Shortly  after  birth  fsecal  vomiting,  pain,  and  tympany, 
together  with  absence  of  evacuation  from  the  bowel,  will  sufficiently 
indicate  the  nature  of  the  attack,  even  though  the  malformation  cannot 
be  detected  upon  inspection. 

The  treatment  of  this  condition  is  surgical.  When  atresia  depends 
upon  a  thin  membrane  occluding  the  anus,  a  simple  incision  will  give 
relief. 

For  imperforate  anus  the  coccyx  should  be  excised,  and  the  bowel 
should  be  sought  for  by  cutting  upward  and  backward.  The  incision 
should  not  be  carried  deeper  than  an  inch  and  a  half  at  the  most. 
If  the  bowel  is  found,  it  should  be  brought  down  to  the  skin. 
wound  and  stitched  in  the  position  that  the  anus  would  normally 
occupy. 

If  the  rectum  cannot  be  found  by  this  incision,  the  cut  for  left  ingui- 
nal colotomy  should  be  made.  If  the  finger  passed  into  the  peritoneal 
cavity  finds  that  the  perineal  incision  can  be  safely  deepened,  with  a 
condition  of  the  rectum  which  will  allow  of  its  being  drawn  through 
this  opening,  the  operation  first  undertaken  should  be  completed  and 
the  inguinal  incision  should  be  closed.  If,  however,  the  conditions  are 
such  that  an  attempt  to  form  a  new  anus  is  inadmissible — as,  for  instance, 
when  there  is  complete  absence  of  the  rectum  and  atresia  of  the  sigmoid 
flexure — left  inguinal  colotomy  should  be  performetl.  The  gut  should 
be  held  in  place,  after  suture  of  the  skin  to  the  parietal  peritoneum,  by 
a  piece  of  rubber  catheter  passed  across  the  wound  and  through  the 
mesentery  close  to  the  bowel.  Stitches  should  of  course  be  inserte<l. 
Before  securing  the  bowel  in  this  way  a  digital  examination  shoidd  be 
made  in  the  regions  of  the  ileo-cfecal  valve  and  duodenum,  since  mal- 
formation is  frequently  multiple,  and  these  are  the  commonest  seats  of 
imperfect  or  arrested  development. 

If  the  obstruction  does  not  depend  upon  atresia  of  the  anus  or 
rectum,  exploratory  abdominal  section  should  be  performed  in  the  ho|>e 
of  finding  the  seat  of  trouble,  and  of  remedying  it  by  colostomy,  ente- 
rostomy, or  lateral  anastomosis. 

Intussusception. 
The  term  intussusception  implies  that  one  portion  of  the  gut  is 
invaginated  or  turned  within  the  lumen  of  another  part  immeiliately 
adjoining.  This  forms  a  tumor  made  up  of  three  layei*s  of  bowel.  The 
intussuiiceptum  is  composed  of  the  entering  and  returning  layers,  while 
the  receiving  layer  is  calkil  the  mfussiu^cipicns  or  sheath.     Usually  the 
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iipjKT  so;:;im'iit  ot"  tlir  ixnl  i^  rt'<-('iv<'<l  intd  tln'  lower.  "  lxctrugi'a<le 
intussus(v|ttii>ii  "  i^  a  tri-iii   applied  to  a  e(in»liti<>ii   the  revei*:SG  of  this. 

The  inva!j,iiiati(»n  may  be  enteric,  invulviiiH-  the  small  intestines 
onlv.  It  may  Ik-  iho-rnrnl :  in  this  form  the  ileum  and  Cceeiim, 
together  with  the  ilecj-ejeeal  valve,  are  turned  int<>  the  eolmi.  ]t  may 
lie  i/co-rolic :  in  this  iurm  the  ilenm  is  pmlapst-d  throngh  the  ileo- 
■«eeal  valve,  the  latter  retaining  its  proper  relative  position  nntil,  as  a 
result  of  secondary  changes,  it,  together  with  the  eieeum,  is  more  or 
less  displaeeil.  It  may  be  colic,  in  which  ease  it  involves  tlie  colon 
oidy.  Or  it  may  be  rectal,  the  seat  (jf  trouble  being  situated  entirely 
•within   the  rectum. 

Invagination  in  itself  does  not  entirely  oci-lnde  the  lumen  of  the 
bowel.  Comi)letc  obstruction,  however,  frecjuently  residts  from  swell- 
ing of  the  iuvolveil  area,  deju'udent  upon  constriction  at  the  neck  of  the 
sac,  and  from  lodgment  of  fieces.  As  a  result  of  the  inliammation 
excited  by  the  ct)nstriction  the  serous  surfaces  of  the  entering  and 
returning  layers  of  the  invagination  frequently  become  adherent. 

Invagination  is  one  of  the  commonest  causes  of  intestinal  obstruc- 
tion. In  the  first  year  of  life  obstruction  from  invagination  is  more 
frequent  than  from  the  sum  of  all  the  other  causes  occasioning  this 
condition.  After  the  fifth  year  intussusception  becomes  compara- 
tively rare  till  the  fortieth  or  fiftieth  year,  when  it  again  increases 
in  frequency  of  occurrence.  The  ileo-csecal  region  is  the  favorite  seat 
of  invagination. 

The  onset  of  intussusception  is  characterized  by  sudden  violent  pain. 
After  some  time,  usually  a  few  hours  in  children,  the  [)ain  ceases  as 
siiddenlv  as  it  commenced,  and  there  is  an  interval  of  quiet.  This  is 
followed  by  a  return  of  pain,  the  paroxysms  becoming  more  violent 
and  prolonged  and  the  intervals  becoming  less  marked  as  the  disease 
progresses.  Vomiting  is  an  almost  constant  sympt(jm.  Its  severity 
bears  relation  to  the  degree  of  obstruction  rather  than  to  its  seat. 
Blood-stained  mucous  evacuations  are  rarely  absent.  In  children 
diarrhoea  is  common  throughout  the  whole  course  of  the  case.  In 
connection  with  the  muco-sanguin(jlent  evacuations,  tenesmus  or  strain- 
ing is  very  marked.  In  more  than  half  the  cases  a  tumor  can  be  felt 
in  the  left  iliac  region  or  by  the  finger  passed  into  the  anus.  If  this 
tumor  is  carefully  observed,  it  may  be  found  to  have  an  erectile  and  a 
vermicular  motion. 

In  the  chronic  form  of  invagination  there  may  be  no  symptoms 
other  than  recurring  paroxysms  of  pain,  meteorism,  and  obstructive 
symptoms. 

The  mortality  of  intussusception  as  treated  by  the  ex])eetant  method 
is  about  74  per  cent.  The  chances  for  life  are  best  when  the  disease 
occurs  at  about  the  age  of  puberty.     Sloughing  and  discharge  of  the 
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intussusception  are  favorable  signs,  since  41  per  cent,  of  cases  in  which 
this  occurs  recover. 

The  treatment  for  intussusception  may  be  either  medical  or  surgical. 
The  statistics  of  abdominal  section  for  invagination  give  the  mortality 
percentage  as  75.4.  There  can  be  little  doubt  that  in  reality  it  is  even 
higher  than  this,  since  there  is  a  natural  tendency  to  report  only  favor- 
able cases.  ^Vbdominal  section  has  usually  been  considered  only  after 
days  spent  in  repeated  and  ineffectual  efforts  at  reduction,  when  the 
patient's  strength  is  far  spent  and  immediate  death  is  staring  him  in 
the  face.  Under  these  circumstances  it  is  unfair  to  compare  the  statis- 
tics of  operative  cases  with  those  treated  ex])ectantly,  yet  the  mortality 
against  the  surgeon  is  less  than  2  per  cent. 

Considering  the  class  of  cases  in  which  section  has  been  employed, 
any  percentage  of  success  would  be  encouraging;  if  resorted  to  when  all 
conditions  are  favorable — that  is,  immediately  after  one  thorough  effort 
to  accomplish  reduction  without  operation — the  jjercentage  of  recovery 
would  probably  be  so  high  that  even  the  most  conservative  would  be 
disposed  to  recommend  this  form  of  treatment. 

The  medical  treatment  of  intussusception  is  exceedingly  simple. 
Morphine  and  atropine  may  be  administered  hypodermically  in  quan- 
tities sufficient  to  relieve  the  acute  suffering.  Lavage  of  the  stomach 
may  be  practised  if  the  vomiting  is  frequent  and  exhausting,  and  par- 
ticularly if  the  eructated  matter  is  very  offensive.  As  a  mild  antiseptic 
boric-acid  solution  may  be  employed  in  place  of  water  alone. 

The  pathology  of  intussusception  shows  that  disinvaginatiou 
becomes  difficult  in  direct  proportion  to  the  length  of  time  which 
has  elapsed  since  the  onset  of  symptoms ;  hence  every  hour  that 
treatment  is  delayed  diminishes  the  chances  of  success.  Provided  the 
case  is  not  of  such  long  standing  that  tight  adhesions  have  probably 
made  reduction  impossible,  or  strangulation  has  produced  a  partial 
necrosis,  ether  should  be  administered  to  its  full  surgical  extent,  pro- 
ducing complete  relaxation  of  the  muscular  system.  By  means  of  a 
fountain  syringe  a  0.7  per  cent,  saline  solution  at  a  temperature  of  105° 
F.  should  be  slowly  forced  into  the  rectum  under  a  pressure  of  not 
over  two  pounds  to  the  incii.  (Elevation  of  the  reservoir  four  feet.) 
The  liquid  is  prevented  from  running  out  of  the  bowel  by  means  of  a 
shoulder  upon  the  injection-pipe,  readily  made  by  wra]ij)ing  the  latter 
with  a  narrow  bandage.  The  abdomen  should  be  gently  kneaded. 
This  treatment  should  be  continued  for  thirty  or  forty  minutes,  the 
pressure  being  gradually  increased  till  it  reaches  eight  pounds.  This 
is  obtained  by  elevating  the  reservoir  sixteen  feet.  This  trial  at 
forced  reduction  must  be  thorough  and  final.  There  should  be  no 
idea  that  it  is  t(»  l)e  repeated  with  more  care  and  attention  to  detail. 

If  there  is  a  distinct  tumor,  the  probable  success  of  the  method 
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alK)ve  detailotl  Nvill  l>c  lU'iKiti-il  hy  it.s  ilisajuR'araiuv  ;  the  iH»sitive  tailure 
l)y  the  tumor  oooii[)ying  the  ^aiue  position  as  before  treatment  ami 
retaininir  its  full  size.  In  the  latter  case  the  sur<^eon  sh(»uUl  proeeetl 
to  operate  at  once,  while  the  patient  is  still  under  the  inHuenec  of  the 
an;esthetie.  In  the  majority  of  cases  the  success  of  this  forced  injec- 
tion can  be  determineil  only  by  allowing  the  patient  to  come  out  of 
his  ether ;  the  progress  of  symptoms  will  then  ipiickly  deeitle  as  to 
whether  a  cure  has  been  cffectetl  or  not.  Section  should  be  per- 
formed the  moment  it  becomes  clear  that  invagination  still  persists. 

When  the  severity  of  the  symptoms  and  the  amount  of  obstruction 
denote  marked  strangulation,  and  the  patient  has  not  been  seen  for 
several  days  from  the  onset  of  the  attack,  abdominal  section  should 
l)e  the  first  resort. 

If  there  is  a  tumor,  incision  should  be  made  over  it.  In  the 
absence  of  this  sign  the  opening  should  be  made  in  the  linea  alba 
l^elow  the  umbilicus.  When  the  invagination  is  found,  it  should  be 
reduced  by  grasping  the  tumor  at  its  lowest  part  and  endeavoring  by 
gentle  continued  pressure  to  reduce  the  venous  congestittu ;  then  by 
traction  from  above  and  pressure  from  below  the  reduction  will  be 
much  facilitated.  If  adhesions  are  formed  about  the  neck,  these  may 
be  broken  up  by  a  probe  passed  between  the  entering  and  returning 
layer  and  carried  around  the  circumference  of  the  bowel.  If  the 
adhesions  are  so  tight  that  restoration  of  the  gut  to  its  normal  position 
is  impossible,  unless  the  patient's  strength  is  exceptionally  well  pre- 
served, an  enterostomy  and  the  formation  of  an  artificial  anus  will 
aiford  the  best  hope  of  recovery,  since  spontaneous  resolution  may 
sul)sequently  take  place  with  complete  restoration  of  the  continuity  of 
the  alimentary  canal.  Or  by  means  of  a  lateral  apposition  the  invagi- 
nation may  be  entirely  switched  out  of  the  alimentary  tract.  If  gan- 
grene has  set  in,  resection  with  either  the  formation  of  an  artificial 
anus,  or  in  exceptional  cases  the  performance  of  a  lateral  approxima- 
tion, will  be  indicated. 

Internal  Strangulation. 

Next  to  intussusception,  internal  strangulation  ranks  in  order  of 
frequency  as  a  cause  of  intestinal  obstruction.  It  commonly  occurs  in 
males  between  the  thirtieth  and  fortieth  years,  and  is  in  the  great 
majority  of  cases  due  to  the  remains  of  a  former  peritonitis.  It  may 
be  due  to  isolated  peritoneal  adhesions,  to  cords  formed  from  the 
omentum,  to  Meckel's  diverticulum,  to  normal  structures  abnormally 
attached,  or  to  slipping  of  the  gut  through  slits  and  apertures. 

Internal  strangulation  may  be  sudden  or  gradual  in  development. 
Usnally  without  cause  there  is  sudden  agonizing  pain  located  about 
the  umbilicus  ;  this  pain  is  constant,  but  has  paroxysmal  aggravations. 
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There  is  vomiting ;  thi.s  is  constant,  gives  no  relief  to  the  patient,  and 
becomes  ftecal  about  the  third  day.  There  is  constipation,  which 
becomes  absolute  as  soon  as  the  bowel  below  the  seat  of  obstruction  is 
emptied.  There  is  often  localized  tenderness  and  percussion  dulness, 
which  when  present  denote  with  some  certainty  the  position  of  the 
strangulated  bowel.  There  is  some  meteorism,  and  the  pulse  becomes 
rapid  and  weak.  Unless  inflammation  develops  the  temperature 
remains  about  normal  or  a  little  below.  The  urine  is  greatly  dimin- 
ished in  quantity  and  contains  albumin. 

The  treatment  of  internal  strangulation  is  obviously  operative. 
Although  a  cure  is  possible,  either  by  the  rupture  or  absorption  of  the 
constricting  band  or  by  an  intestinal  anastomosis  by  ulceration,  this 
result  must  be  exceedingly  rare  when  the  ccjndition  of  strangulation  is 
fullv  established.  Injection,  massage,  electricity,  or  any  or  all  of  the 
therapeutic  means  usually  resorted  to  in  cases  of  obstruction,  can  only 
by  the  merest  accident  be  of  the  slightest  avail.  In  any  case  of 
obstruction  characterized  by  such  fulminant  symptoms  as  are  common 
in  strangulation,  abdominal  section  with  the  idea  of  mechanically 
removinar  the  cause  of  obstruction  should  be  the  first  resort. 

At  times  the  onset  of  the  malady  is  signalled  by  most  profound 
shock ;  this  may  demand  treatment  before  operation  can  be  performed. 
External  heat,  full  doses  of  morphine  and  atropine  administcn-ed  hypo- 
dermically,  and  whiskey  by  the  bowel,  4  ounces  diluted  with  eight  times 
that  quantity  of  hot  water,  offer  the  best  hope  of  promoting  reaction. 
Should  the  shock  not  yield  to  this  treatment,  and  should  the  symptoms 
be  steadilv  progressive,  anaesthesia  should  be  produced  by  the  least  pos- 
sible quantity  of  ether,  the  abdomen  opened,  and  a  hurried  search  made 
for  the  seat  of  constriction.  This  should  be  relieved  as  ra]iidly  as  pos- 
sible, and  the  peritoneal  cavity  should  be  flushed  with  hot  saline  solu- 
tions. If  under  these  circumstances — that  is,  operation  during  pro- 
found shock — the  seat  of  obstruction  cannot  be  found,  or  if  found 
the  obstruction  cannot  be  readily  overcome,  an  enterostomy  is  clearly 
indicated. 

When  the  patient  is  in  good  conditi(m  a  free  parietal  incision  should 
be  made :  the  congestion  and  discoloration  of  the  strangulated  bowel, 
the  distension  above  the  point  of  occlusion,  and  the  empty,  flaccid  con- 
dition of  the  intestine  below  will  each  serve  as  valuable  guides  to  the 
seat  of  trouble.  Not  only  should  the  constriction  be  relieved,  but  the 
constricting  bands  should  be  entirely  removed.  Thus,  if  the  appendix 
is  the  seat  of  trouble,  its  ligation  and  complete  removal  are  indicated. 

It  is  a  matter  of  prime  imjiortance  after  relief  of  the  strangulation 
to  evacuate  the  distended  and  paralyzed  bowel.  This  may  be  accom- 
i)lished  bv  means  of  one  or  more  incisions,  which  can  be  closwl  readily 
bv  means  of  the  Lembert  suture.     When  the  obstruction  is  due  to  the 
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matting  to^rothcr  of  a  iimnlR-r  ot"  iiitc-tiiial  cijils,  unless  the  ailliesiitiis 
<'an  l>e  readily  hrokcn  up  tlu'  >at'«'ty  *ii'  the  patient  will  be  consulted 
iKst  l)V  |)crt"()rnHUi:"  cither  an  intestinal  anastuninsis  hetweeii  the  healthy 
bowel  leatliu;^'  ti»  the  atlherent  coils  anil  that  lea<linir  t'wnn  them,  or  Ijy 
tbrmin^j  an  artificial  anus.  Constant  peristaltic  antl  respiratory  intra- 
aiMJominal  motion  may  ultimately  cause  the  complete  disappearance 
ot"  extensive  intestinal  or  omental  adhesions. 

In  cases  of  stran;jjulation  alimentation  should  be  administered  by 
the  rectum,  and  stinudauts  used  freely  either  by  the  rectum  or  sub- 
cutaneously.  The  stomach  should  Ix'  washed  out  thoroughly,  this 
treatment  being  repeated  in  proportion  to  the  severity  of  the  vomit- 
ing. Absolutely  nothing  should  be  given  by  the  mouth.  After 
tiie  cause  of  the  constriction  has  been  removed  a  saline  purge  acts 
as  a  valuable  ai<l   in   restoring  tone  to  the  paretic  bowel. 

Volvulus. 

Twisting  of  the  bowel  is  the  cause  of  intestinal  obstruction  in  about 
3  per  cent,  of  all  cases.  The  twist  is  usually  about  tlie  mesentery  as 
an  axis.  This  form  of  intestinal  obstruction  occurs  most  commonly  in 
men  past  middle  life  who  have  long  suifered  from  constipation.  The 
sigmoid  flexure  is  most  frequently  affected.  Even  in  the  form  charac- 
terized by  the  intertwining  of  several  loops  it  is  with  the  sigmoid 
flexure  that  the  small  bowel  usually  becomes  entangled. 

A  long  mesentery  with  a  comparatively  narrow  attachment  is  neces- 
sary for  the  development  of  the  twist.  This  may  be  congenital ;  more 
commonly  it  is  acquired,  years  of  constipation  so  dragging  upon  the 
sigmoid  flexure  that  it  is  greatly  elongated,  the  two  extremities  being 
constantly  more  approximated  until  the  condition  suitable  to  the  devel- 
opment of  the  trouble  obtains. 

Venous  congestion  plays  an  im])ortant  part  in  the  changes  dependent 
upon  volvulus.  The  involved  loop  becomes  engorged  with  blood  and 
immensely  distended  from  decomposition  of  its  contents.  Peritonitis 
is  very  frequently  developed.  The  constricted  portion  of  the  bowel 
becomes  gangrenous.  As  in  other  forms  of  intestinal  obstruction, 
obstinate  constipation,  vomiting,  and  abdominal  distension  are  present. 
The  disease  has  no  distinctly  diagnostic  features,  but  should  bo  sus- 
pected when  in  a  man  at  or  past  middle  age,  of  constipated  habit, 
severe  but  not  agonizing  pain,  attended  with  symptoms  of  moderate 
shock,  inaugurate  an  illness  characterized  by  moderate  bilious  vomit- 
ing, absolute  constipation,  and  great  abdominal  distension,  with  ten- 
derness apjjearing  shortly.  Tenesmus  and  a  history  of  distension, 
first  appearing  in  the  region  of  the  colon,  would  still  further  strengthen 
the  diagnosis. 

The  treatment  for  obstruction  from   volvulus    is   purely  surgical. 
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Purgatives  are  as  evil  in  their  effects  as  in  other  forms  of  obstruction, 
and  their  administration  has  often  been  the  starting-point  for  the  onset 
of  acute  general  peritonitis.  A  gradual  forced  injection  of  water  with 
the  patient  in  the  knee-elbow  position  may  possibly  accomplish  reduc- 
tion before  the  bowel  is  fixed  in  its  abnormal  position  by  distension, 
congestion,  and  peritonitis. 

If  the  diagnosis  is  fully  estal)lished,  no  time  should  be  lost  in 
opening  the  belly,  untwisting  the  bowel  segment,  and  evacuating  its 
contents; 

Enterotomy  may  be  necessitated  by  gangrene  and  by  the  impossi- 
bility of  retaining  the  bowel  in  a  normal  position. 

Lavage  of  the  stomach,  the  avoidance  of  food  by  the  mouth,  and  in 
general  the  treatment  applicable  to  other  forms  of  obstruction  are  valu- 
able in  cases  of  volvulus. 

Obstruction  from  Foreign  Bodies. 

Under  this  heading  are  considered  not  only  tlio^e  cases  of  obstruc- 
tion due  to  foreign  bodies  which  when  swallowed  lodge  in  some  portion 
of  the  alimentary  canal  and  mechanicnlly  block  the  onward  passage  of 
its  contents,  but  also  those  cases  in  which  acute  symjitoms  are  produced 
by  intestinal  concretions,  enteroliths,  gall-stones,  hydatids,  or  any  mass 
fcufficiently  large  to  block  the  bowel. 

A  foreign  body  which  has  passed  into  the  stomach,  if  of  large  size, 
will  probably  be  arrested  in  that  viscus.  Should  it  pass  the  pylorus,  it 
will  probably  lodge  in  the  csecum.  If  the  caecum  is  safely  passed,  its 
final  evacuation  is  not  yet  assured,  since  the  rectum  is  also  a  favorite 
lodging-place  for  these  bodies. 

Large  numbers  of  small  bodies  may  be  swallowed  which  individu- 
ally can  readily  pass  through  the  bowel,  but  which  taken  in  great 
quantity  may  form  a  conglomeration  sufficiently  large  to  produce 
occlusion.  Cherry-stones  frequently  act  in  this  way,  and  cases  are  on 
record  where  concentric  masses  of  hair  filling  the  stomach  and  small 
intestines  have  caused  death  from  obstruction. 

In  the  majority  of  cases  the  oesophagus  is  an  accurate  gauge  as  to  the 
possibility  of  a  body  passing  the  entire  length  of  the  alimentary  canal, 
the  chances  being  largely  in  favor  of  spontaneous  discharge  of  whatever 
has  passed  into  the  stomach  through  the  cardiac  valve.  Bonet  states 
that  Charles  II.  of  England  placed  a  razor  and  two  knives  in  the 
mouth  of  a  professional  sword-swallower ;  they  were  swallowed,  and 
discharged  per  anum  upon  the  third  day. 

The  diagnosis  of  obstruction  from  foreign  bodies  will  usually  de]>end 
upon  the  history  of  the  case.  If  the  symjUoms  are  caused  by  the  lodg- 
ment of  a  gall-stone  in  the  bowt^l,  there  ran  commonly  be  elicited  a 
previous  record  of  sharp  colicky  pain,  of  partial  obstruction,  of  vomit- 
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in^,  and  lit"  .-OHIO  ItK-al  jicritunitis  uljout  tlic  ri'uidii  ot'  the  liver.  lu 
obstriK'tion  by  tbrt'i<;ii  bodies  the  distension  is  slight;  the  annnnit  of 
systemic  shock  is  tar  loss,  and  the  duration  of  the  attaoU  is  souiowhat 
longer,  than  usually  obtains  in  other  Ibrnis  of  obstruetion.  The  symp- 
toms fre([uently  denote  only  partial  blocking,  the  vomiting  being  m(»d- 
erate  in  amount  and  not  stereoraceous,  and  the  constipation  not  being 
absolute.  Except  in  the  case  of  enteroliths  and  very  large  foreign 
bodies  a  tumor  ctni   rarely   be  felt. 

When  obstruction  is  t'uUy  di'veloped  and  the  diagiKtsis  of  a  foreign 
body  in  tlie  causative  role  fairly  establisheil,  an  abtlominal  section  with 
removal  of  the  foreign  botly  are  indicatetl.  If  the  lodgment  is  in  the 
rectum,  the  body  should  of  course  be  removed  through  the  anus.  If 
operation  is  absolutely  refusal,  the  controlling  of  pain  and  violent  per- 
istalsis by  morphine  hypodermically,  deep-forced  enemata,  gentle  mas- 
sage, and  feeding  i)y  the  rectum  may  be  tried.  After  acute  obstructive 
symptoms  have  passed  otf,  a  continued  gentle  action  upon  the  bowel, 
such  as  is  produced  by  a  pill  composed  of  aloin,  strychnine,  and  bella- 
donna, is  indicated. 

Intestinal  Paralysis. 

Intestinal  obstruction  may  develop  suddenly,  and  may  run  to  a 
fatal  issue,  yet  at  the  autopsy  there  may  be  no  sufficient  cause  found 
for  the  symptoms  observed  during  life.  In  some  of  these  cases  the 
muscular  coat  of  the  bowel  is  found  intact.  The  symptoms  may 
depend  upon  reflex  action  or  upon  a  general  condition  of  the  nervous 
system  ;  thus  severe  injury  to  the  testicle,  operations  about  the  rectum, 
or  general  hvstcria  have  all  been  accompanied  by  symptoms  of  acute 
intestinal  obstruction.  These  symptoms  are  usually  of  an  evanescent 
character,  and  are  promptly  relieved  by  attention  to  the  condition  which 
excited  the  reflex. 

After  abdominal  wounds,  however,  tedious  laparotomies,  or  severe 
contusions  in  the  abdominal  region,  there  may  be  developed  a  condition 
of  intestinal  paralysis  which  quickly  leads  to  obstruction,  to  great  dis- 
tension, and  to  death  from  either  septic  absorption,  exhaustion,  or 
peritonitis. 

Inflammation  or  ulceration  of  the  mucous  membrane  sometimes 
causes  cessation  of  ]ieristalsis  and  resultant  obstructive  symptoms. 
Denarii  gives  the  history  of  a  case  perishing  after  nearly  two 
weeks  of  obstinate  constipation.  There  was  great  meteorisin  and 
systemic  depression,  but  no  pain  or  fever.  At  the  autopsy  a  rodent 
ulcer  of  the  descending  colon  was  found  ;  beyond  this  nothing  patho- 
logical was  observed  in  connection  Avith  the  intestinal  canal,  excepting 
great  distension.  It  is  probable  that  in  the  great  majority  of  these 
cases  of  paralysis  the  symptoms  are  dependent  upon  extension  of  irri- 
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tation  or  inflammation  from  the  mucous  or  peritoneal  coats  of  the  bowel 
to  the  muscular  layer. 

Fatty  degeneration  of  the  muscular  coat  of  the  bowel  may  act  as  a 
direct  cause  of  intestinal  obstruction  and  death.  In  one  case  examined 
bv  Jordan  the  microscope  confirmed  the  fatty  change  which  the  mus- 
cular fibres  were  supposed  to  have  undergone.  The  patients  who 
exhibit  this  degeneration  are  those  who  suffer  from  fatty  changes  in 
other  parts  of  the  body.  The  ultimate  paralysis  is  commonly  produced 
bv  flatulent  distension,  but  any  injury  or  operation  about  the  peritoneal 
cavity  or  pelvis  may  determine  the  incompetency  of  the  already  weak- 
ened muscular  fibres.  It  is  universally  recognized  that  in  very  fat 
patients  symptoms  of  intestinal  obstruction  are  peculiarly  prone  to 
occur  after  abdominal  section. 

A  purely  neunjtic  paralytic  obstruction — such,  for  instance,  as  is 
dependent  upon  hysteria — would  be  marked  by  irregularity  in  course 
and  the  characteristic  manifestations  of  disordered  nerve-action.  When 
observed  it  has  been  in  the  persons  of  hysterical  females.  The  reflex 
paralysis  has  also  been  characterized  by  short  duration  and  sudden 
disappearance  of  symptoms. 

The  paralysis  dependent  upon  abdominal  injury  or  visceral  expo- 
sure is  that  most  commonly  encountered,  since  it  is  this  form  which 
occurs  after  operation.  Following  abdouiinal  section,  the  course  of  the 
patient  may  seem  satisfactory  for  from  one  to  three  days,  when  a  con- 
dition of  partial  collapse  sets  in.  Unless  the  patient  is  very  closely 
watched  the  onset  seems  sudden.  The  pulse  is  rapid  and  running,  the 
belly  quickly  becomes  greatly  distended,  there  is  vomiting  of  ingested 
food  or  bilious  matter,  and  there  is  absolute  constipation.  Pain,  though 
severe  at  times,  does  not  reach  the  agonizing  intensity  characteristic 
of  strangulation.  There  is  no  marked  tenderness  and  no  charac- 
teristic alteration  in  the  temperature.  Death  seems  to  occur  from  heart 
failure. 

Paralytic  obstruction  dependent  upon  degenerative  changes  in  the 
muscular  layer  of  the  bowels  is  usually  observed  in  patients  who  are 
advanced  in  years,  and  who  show  atheromatous  or  fatty  change  in 
other  parts  of  the  body.  There  is  a  preceding  history  of  long  consti- 
pation, and  possibly  of  occasional  attacks  of  teuiporarv  obstruction. 
The  acute  onset  is  usually  preceded  by  obstinate  constipation,  symptouis 
of  obstruction  developing  after  the  taking  of  an  active  purge.  The 
symptoms  are  the  same  as  those  characteristic  of  intestinal  paralysis 
from  other  causes. 

It  is  particularly  in  cases  of  intestiual  paralysis  that  salines  liave  won 
their  reputation.  Administered  in  the  flrst  stage,  before  paralysis  has 
fairly  develojHHl,  they  seem  to  have  the  power  of  re-establishing  ]>eri- 
stalsis,  of  restoring  tone  to  the  muscular  coat  of  the  bowel,  and  of  sweep- 
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iii^-  liiiiii  tlic  intestinal  tracts  the  partially-(litrcste<l  matter  riiu-  tin-  li-r- 
nu'ntation  and  [tntn-tactinn.  That  the  paralysis  tli-jM-iKK'nt  upon  a  begin- 
ning typhlitis,  sal[)ingitis,  ur  any  funn  (if  local  peritonitis  has  been 
many  times  avoideil  by  the  prompt  administration  of  saline  cathartics 
cannot  for  a  moment  be  donbteil.  Salines,  tlu-n,  shoiikl  be  administered 
freely  in  the  iH'ginning  of  this  form  of  obstruction. 

If  the  distension  has  reached  any  great  development  and  vomiting 
has  set  in,  salines  are  n(»  longer  indicted.  Absolutely  nothing  should 
be  given  by  the  month  ;  lavage  of  the  stomach  should  be  practised; 
the  rectal  tnbe  shotdd  be  inserted  to  excite  peristalsis  and  draw  off 
wind  from  the  rectum;  the  patient  should  be  freely  stimulated  bv 
■whiskey  per  rectum  or  hypodermically  ;  and  the  faradic  current  should 
be  applie<l  with  one  metal  pole  within  the  anus,  the  other  being  placed 
over  the  mot(»r  points  of  the  abdominal  luusdes.  If  the  distension 
still  increases,  multiple  punctures  into  the  inflated  intestinal  loops  may 
be  made  with  an  aspirator  or  hypodermic  needle.  Finally,  if  death 
threatens  from  septic  ai)sorption  or  over-distension,  the  abdomen  shoidd 
be  opened,  the  bowel  should  be  incised  in  as  many  places  as  evacua- 
tion of  its  gaseous  and  liquid  contents  require,  and  an  artificial  anus 
formed.  Should  the  patient  recover  from  the  acute  attack,  this 
opening  will  close  spontaneously.  The  over-distenson  being  relieved, 
there  is  a  chance  that  the  tonus  of  the  muscles  may  be  restored.  For 
spontaneous  resolution  when  the  meteorism  reaches  an  extreme  limit 
there  is  not  the  slightest  hope. 

Where  there  is  acute  pain  morphine  administered  hypodermically  is 
of  great  service.  Strychnine,  pushed  to  its  extreme  physiological 
limit,  may  prove  a  valuable  adjuvant  in  restoring  tone  to  the  paralyzed 
gut.  Stimulating  enemata,  such  as  tin-pentine  or  asafoetida,  have  at 
times  seemed  to  accomplish  good.  Belladonna  in  full  doses  is  also 
said  to  be  effective.     Other  drugs  are  absolutely  useless. 

Chronic  Obstruction. 
This  form  of  obstruction  is  produced  by  any  cause  which  occasions  a 
gradual  narrowing  of  the  lumen  of  the  bowel.  Thus  the  shrinking  of 
plastic  lymph  deposited  upon  the  bowel-surface  during  acute  inflamma- 
tion, cicatricial  contraction  following  ulceration  or  extrusion  by  sloughing 
of  an  iutussusceptum,  the  gradual  blocking  caused  by  matting  together 
of  coils  of  the  bowel,  or  the  encroachment  upon  the  liunen  of  the 
bowel  by  new  growths,  produce  the  symptoms  of  chronic  obstruction. 
The  bowel  above  the  point  of  narrowing  is  commonly  dilated  and 
ulcerated.  The  amount  of  narrowing  is  not  necessarily  indicated  by 
the  severity  of  the  symptoms,  since  frequently  death  occurs  with  an 
opening  so  large  that  it  is  difficult  to  imagine  why  the  obstruction 
could  not  have  been  relieved. 
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Chronic  obstruction  is  usually  indicated  by  irregular  attacks  of 
colicky  pain,  noticed  a  few  hours  after  eating  and  increasing  in 
frequency.  There  is  frequently  vomiting.  This  is  rarely  copious,  but 
may  become  faecal  upon  the  supervention  of  an  acute  attack.  Meteorism 
is  not  very  well  marked.  Peristalsis  can  frequently  be  seen  ])lainly 
through  the  abdominal  wall.  If  a  new  growth  causes  the  narrowing, 
in  addition  to  the  foregoing  signs  a  tumor  may  be  detected. 

By  careful  dietetics  and  attention  to  producing  regular  alvine 
evacuation,  preferably  by  enemata,  operative  treatment  may  be  indefi- 
nitely postponed.  A  pill  of  aloin,  strychnine,  and  belladonna  is  espe- 
cially serviceable  in  promoting  peristalsis  and  preventing  accumulation 
of  faeces.  This,  together  with  the  deep  enemata  and  gentle  massage 
of  the  belly,  is  especially  the  treatment  for  cases  due  to  faecal  im- 
paction. 

When  symptoms  are  progressive,  operative  interference  must  be 
advised,  particularly  before  the  onset  of  an  acute  attack.  The  patient 
is  then  is  a  fairly  good  condition,  the  surgeon  is  fully  prepared,  and  a 
formal  and  complete  operation  can  be  performed  with  a  prospect  of 
success. 

If  the  narrowing  is  caused  by  a  cancer,  the  latter  should  be 
removed  if  possible,  and  the  continuity  of  the  gut  be  restored  In- 
lateral  anastomosis.  If  the  malignant  growth  cannot  be  removed,  it 
should  be  either  switched  out  of  the  direct  alimentary  tract  by  means 
of  a  lateral  anastomosis  of  the  bowel  above  and  below  the  seat  of 
trouble,  or,  as  the  most  conservative  operation  in  so  far  as  life  is  con- 
cerned, an  artificial  anus  should  be  formed. 

If  the  narrowing  is  non-malignant,  unless  it  can  be  remedied  by 
direct  interference  it  should  be  excluded  by  lateral  anastomosis.  The 
mortality  dependent  upon  resection  is  so  great  that  this  operation  is 
scarcely  justifiable  when  there  is  an  alternative. 

Certainly  in  the  vast  majority  of  cases  of  acute  intestinal  obstruc- 
tion it  is  absolutely  imjiossible  to  determine  the  exact  mechanical  cause 
which  is  exciting  symptoms.  These  are  very  much  alike,  from  what- 
ever cause  the  obstruction  arises.  In  the  preceding  pages  tliere  has 
been  given  a  brief  review  of  the  salient  features  of  the  various  forms 
of  obstruction  and  of  the  special  treatment  a})plicable  to  each  form. 
It  seems  fitting  that  there  should  be  a  general  review  of  the  various 
methods  of  treatment  ]iroposed  for  the  cure  of  this  class  of  cases. 

Diet  and  Medication. — Neither  food  nor  drink  should  be  given 
by  the  mouth  during  the  continuance  of  acute  obstructive  symptoms. 
This  is  not  merely  because  there  can  be  no  digestion  and  no  absorjv 
tion,  but  because  by  taking  alimentation  into  the  stomach  fresh  mat- 
ter is  supplied  for  decomposition  and  fresh  impetus  is  given  to  the 
exhaustinir   vomitinu-.     In   one   case   of  acute   i>bstruction   I  withheld 


CHiioxrc  onsTJiucTioy.  1007 

ftKHl  for  six  (l;iy>.     Tlir  |t:i(i(nt   rci-ovi'i-i'd,  slmwiuM    \\t,  marki'd  ema- 
ciation as  the  result  of  licr  long  fast. 

]Wf  jK-ptoiioiils,  jK'j>toiii/j'(l  iiiilU  and  (.'tigs,  and  stinnilants  sliould 
Ix'  atlininistcn-d  hy  the  reetnni.  Tlie  thirst  may  be  relicvetl  1)V  gently 
injecting  one  or  two  pints  of  warm  water  into  the  lower  bowel.  If 
the  heart  shows  signs  of  Magging,  especially  if  collapse  threatens,  bv 
means  of  a  fountain  syringe  and  a  fine  cannla  3  to  G  ounces  of 
whiskey,  dissolved  in  1  or  2  pints  of  warm  sterile  saline  solution,  mav 
be  thrown  by  gravity  int(»  the  loose  cellular  tissue  of  the  loins  or 
the  bnttoeks.  hy  gentle  friction  over  the  seat  of  injection  raj)id 
absorption  is  obtained.  Hypodermic  injections  of  ether,  frcquentlv 
repeateil,  are  peculiarly  aj)plical)le  to  this  condition.  Digitalis  does  not 
give  satisfactory  results.  Against  heart  failure  whiskey  is  the  main 
stay,  and  must  be  ])usheel  until  its  physiological  eifect  is  produced. 
The  rectum  may  also  be  used  for  the  absorption  of  whiskev.  but  in 
this  case  the  drug  should  be  diluted  with  at  least  six  times  its  bulk  of 
water,  since  acute  inflammation  of  the  mucous  membrane  has  been  pro 
duced  by  concentrated  solution. 

Opium  and  l)elladonna  are  indicated  when  ]>ain  becomes  so  intense 
and  vomiting  so  frequently  repeated  that  the  patient's  strength  is 
rapidly  exhausted.  They  should  be  given  together,  and  preferablv 
in  the  form  of  alkaloids  by  hypodermic  injection. 

Strychnine  is  of  service  in  conditions  of  profound  nervous  shock 
and  in  paretic  states  of  the  bowel.  To  be  of  service  it  must  be 
pushed  till  its  physiological  eifect  is  produced. 

Purgatives  are  to  be  avoided. 

Intestinal  antiseptics,  such  as  salicylate  of  bismuth,  ^3-naphthol,  salol, 
and  boric  acid,  may  be  employed  if  they  do  not  increase  the  vomiting. 
They  are  particularly  serviceable  when  given  in  the  course  of  lavage. 

Lavage  of  the  Stomach. — This  treatment,  oi'iginally  advocated 
by  Kussmaul,  has  received  the  highest  clinical  indorsement.  Its  effect 
is  direct  and  readily  understood.  It  mechanically  removes  a  large 
quantity  of  putrid  septic  matter  which  otherwise  would  be  slowlv  and 
laboriously  regurgitated  by  violent  muscular  efforts,  thus  still  further 
weakening  an  already  debilitated  patient.  It  assists  Nature  in  her 
eliminative  efforts,  and  almost  without  exception  produces  an  imme- 
diate improvement  in  the  patient's  condition.  Indeed,  there  is  so  great 
an  amelioration  of  symptoms  that  this  procedure  is  utterly  condemned 
by  some  surgeons  as  producing,  like  opium,  a  seeming  improvement 
not  warranted  by  the  condition  of  the  bowel  at  the  seat  of  obstruction, 
and  thus  leading  to  a  postponement  of  operation. 

In  some  cases  it  produces  not  only  relief,  but  is  absolutely  curative ; 
!Mahnert  reports  several  cases  of  cure.  Even  where  death  is  inevita- 
ble it  is  productive  of  such  relief  that  it  may  be  employed  if  nausea 
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and  vomiting  are  well  marked.  Curschmann  ranks  washing  of  the 
stomach  next  to  opium  as  a  jjalliative  and  curative  agent.  Nothnagel 
and  Gerster  commend  this  procedure,  as  do  indeed  all  surgeons  who 
have  fairly  tried  it. 

Either  plain  water  may  be  used  or  normal  saline  solutions  or  mild 
antisei^tic  lotions.  Since  there  is  a  patulous  condition  of  the  pylorus, 
the  weak  antiseptic  solutions  are  particularly  indicated,  as  by  becoming 
minofled  with  the  intestinal  contents  further  fermentation  is  retarded 
or  entirely  prevented.  These  injections  should  always  be  made  with 
hot  solutions  (106°  F.),  and  should  be  repeated  in  accordance  with  the 
severity  of  the  vomiting  and  the  character  of  the  eructated  material. 

Enemata. — In  the  use  of  enemata  there  is  more  confidence  than  in 
all  the  other  palliative  means  of  treatment  combined.  Though  espe- 
cially applicable  to  intussusception,  paralysis  may  be  benefited  by  the 
stimulus  thus  given  to  peristalsis.  In  chronic  obstruction  dependent 
upon  impacted  fseces  or  upon  narrowing  in  some  portion  of  the  colon 
the  use  of  enemata  is  practically  the  only  ]:)alliative  measure  which 
gives  any  hope  of  success. 

In  making  these  injections  certain  points  of  cardinal  importance 
must  be  regarded.  When  the  injection  is  given  for  the  purpose  of 
exciting  peristalsis,  as  in  the  case  of  intestinal  paralysis  or  ffecal  impac- 
tion, it  should  be  administered  as  rapidly  as  possible,  and  should  be  either 
cold  or  very  hot.  Its  beneficial  effects  will  be  favorably  modified  by 
the  addition  of  turpentine,  asafoetida,  or  other  stimulating  medication. 

When  the  injection  is  given  for  the  purpose  of  mechanically  over- 
coming obstruction,  as  in  the  case  of  intussusception,  the  liquid  should 
enter  the  bowel  by  a  gradual,  steady  flow.  The  temperature  of  the 
injected  liquid  should  not  differ  greatly  from  that  of  the  body.  The 
pressure  should  be  uniform  and  long  continued,  starting  at  two  pounds 
(elevation  of  the  reservoir  four  feet),  and  if  necessary  gradually  increas- 
ing to  eight  pounds  (elevation  of  the  reservoir  sixteen  feet).  At  the 
most  not  more  than  three-quarters  of  an  hour  should  be  spent  in 
attempting  to  force  the  liquid  }>ast  the  seat  of  obstruction. 

The  danger  of  rupturing  the  bowel  must  be  borne  in  mind.  In 
every  case  where  beginning  mortification  is  feared — that  is,  where  the 
symptoms  have  been  very  acute  and  have  lasted  for  upward  of  three 
day.--; — the  danger  of  forced  injection  is  so  great  and  its  probable 
efficacy  so  slight  that  this  procedure  should  give  place  to  operation. 
Under  any  circumstances  there  is  some  risk  in  the  emphwment  of 
eight  pounds  of  pressure,  though  this  is  far  within  the  bursting  sti-ain 
of  normal  gut. 

In  view  of  tiie  many  successful  results  following  even  imperfect 
attempts  at  this  method,  this  risk  is  justifiable  in  suitable  cases,  pro- 
vided ]>reparations  are  made  for  imme<liato  abdominal  section  should 
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syin[»toai.-5  clianu-tcristie'  ul"  niptiiiv  ut'  tliu  buwtl  a|»[i('ar.  The  first 
attempt  at  rttlucticm  bv  inj(rti<»n  slioiikl  be  so  thorough  that  the  physi- 
eiaii  can  teel  assiiretl  that  the  particiihir  ease  of  ubf^truetion  under  treat- 
ment is  not  amenable  to  this  method  of  rednetion.  At  the  lirst  etlbrt 
the  eireumstanees  are  all  more  favorable  for  cure  than  at  any  subsequent 
time,  and  more  force  and  perseveraiu-e  are  justified.  Tiiere  are  many 
reeordetl  cases  showintr  that  second  and  third  attempts  at  reduction  havo 
suceectled  when  tlie  Hrst  failed  ;  this,  however,  was  undoubtetlly  due  to 
the  greater  thoroughness  with  which  the  latter  efforts  were  made. 
These  forced  enemata  should  always  be  made  by  means  of  the  fouu^ 
tain  syringe:  it  is  impossible  to  gauge  the  amount  of  pressure  exerted 
by  the  Davidson  or  other  ]ium[)ing  syringe.  I  know  of  three  cases 
where  injections  administered  by  the  David-i>n  syringe  resulted  in 
rupture  of  the  bowel   and  speedy  death. 

Electricity. — In  paralytic  distension  and  obstruction  tlie  use  of 
electricity  has  b<.'en  followed  by  brilliant  results.  Thus,  Auffret  records 
a  case  which  entered  the  hospital  with  great  abdominal  pain,  tenderness, 
nieteorism,  and  bilious  vomiting.  Abdominal  facies  was  marked,  the 
thighs  were  flexed  upon  the  body,  the  pain  was  located  about  the 
nmbilicus,  the  dilated  intestinal  loops  were  clearly  outlined  through 
the  jiarictcs.  The  pulse  was  scarcely  perceptible,  the  temperature  was 
subnormal.  The  following  day  all  the  symptoms  were  exaggerated 
and  death  seemed  inevitable.  The  poles  of  a  faradic  battery  were 
placed,  one  over  the  abdominal  parietes,  the  other  within  the  rectum ; 
the  application  was  continued  twenty  minutes,  and  M'as  carried  to  its 
maximum  intensity,  when  the  patient  experienced  a  sudden  jar, 
accompanied  by  a  feeling  of  intestinal  displacement.  Immediately 
there  was  a  free  evacuation  of  gas  and  fsecal  matter.  The  patient 
ra})idly  convalesced. 

When  it  is  uncertain  whether  obstruction  is  caused  by  paralysis  or 
by  mechanical  blocking,  the  application  of  electricity  by  means  of  the 
faradic  battery  should  be  given  one  thorough  trial,  preferably  by  means 
of  a  metal  electrode  carried  into  the  rectum,  the  sponge  electrode  being 
applied  to  the  belly-wall.  As  a  means  of  applying  the  current  still 
more  directly  Heard  advocates  filling  the  rectum  with  saline  solution 
and  introducing  the  metal  electrode  into  this. 

It  certainly  cannot  be  claimed  that  even  the  majority  of  cases  of 
paralytic  obstruction  will  yield  to  electric  treatment.  That  some  do  is 
indisputable.  Since  this  agent  can  do  no  harm,  and  since  little  time  is 
consumed  in  its  application,  and  in  some  cases  its  results  are  curative, 
it  should  be  given  a  fair  trial  in  suitable  cases. 

Gaseous  Injections. — The  injection  of  air  or  gas  as  a  means  of 
locating  and  of  overcoming  intestinal  obstruction  has  lately  been 
warmly  and  nearly  universally  commended.     The  indications  for  the 
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use  of  air-insufflation  are  practically  the  same  as  for  the  employment 
of  aqueous  injections.  It  cannot,  of  course,  be  denied  that  gas  diffuses 
more  readily  than  water,  and  hence  that  it  may  pass  an  obstruction  that 
would  effectually  bar  the  ingress  of  the  latter.  The  pressure,  however, 
is  not  so  readily  regulated,  and,  as  in  certain  cases  the  weight  of  the 
water  seems  to  be  an  important  factor  in  tiie  accomplishment  of  the 
cure,  insufflation  is  not  so  valualjle  a  method  of  treatment  as  injection 
of  liquids.  The  cause  of  frequent  failure  in  the  use  of  insufflation,  as 
in  the  employment  of  liquids,  is  dependent  upon  an  imj^erfect  method 
of  applying  this  treatment.  Any  injection  into  the  bowel  causes  a 
spasmodic  resistance  and  effort  at  extrusion.  This  is  increased  if  the 
pressure  is  constantly  varying.  Spasm  ultimately  yields  to  steady, 
continued  pressure,  even  though  this  be  slight.  If  obstruction  is  to  be 
overcome,  the  gas  must  reach  the  seat  of  trouble,  and  it  is  far  safer  to 
accomplish  this  by  moderate  continued  pressure,  continued  for  thirty  or 
forty  minutes,  than  by  rapidly  increasing  the  pressure  if  in  five  or  ten 
minutes  no  results  seem  to  follow. 

Reported  cases  of  rupture  which  have  occurred  during  insufflation 
show  that  this  method  of  treatment  is  not  without  danger.  A  manom- 
eter should  always  be  attached  to  the  injection-pipe  for  the  purpose 
of  accurately  gauging  the  amount  of  pressure  employed. 

Metallic  Mercury. — The  use  of  metallic  mercury  as  a  means  of 
overcoming  obstruction  is  rare  at  the  present  day.  Yet  this  treatment 
is  warmly  advocated  by  Matignon,  who  states  that  when  employed  in 
cases  of  ileus  following  fsecal  accumulation  the  metal  becomes  finely 
divided,  and  so  coats  and  penetrates  the  obstructing  mass  that  the  latter 
is  loosened  and  its  discharge  is  facilitated.  Matignon  states  that  in  no 
instance  is  mercurial  poisoning  produced  ;  that  pain  and  vomiting  are 
quickly  relieved ;  and  that  frequently,  after  all  other  means  have  proved 
absolutelv  fruitless,  a  prompt  evacuation  of  the  bowel  contents  follows 
this  treatment.  Mercury  has  also  been  employed  as  a  rectal  injection, 
in  the  hope  that  by  its  weight  invagination  might  be  reduced.  Heard 
injected  one  jwund  into  the  rectum  of  an  infant  aged  five  months,  and 
then  inverted  the  child,  h(»j)ing  by  this  means  to  cure  an  intussus- 
ception. 

The  s])('('ial  applicability  of  niercury  would  seem  to  be  in  eases  of 
frecal  impaction  where  other  means  of  treatment  have  not  been  suc- 
cessful. 

The  Rectal  Tube. — In  the  beginning  of  paralytic  distension  the 
rectal  tube  is  of  distinct  value.  It  excites  peristalsis,  and  by  over- 
coming the  resistance  of  the  sjihincters  relieves  tension  by  allowing 
large  quantities  of  gas  to  escape.  The  sharp  angularities  of  the  sig- 
moid flexure  and  its  free  mesenteric  attachment  prevent  the  point  of 
the  tube  from  jiassing  beyond  this  portion  of  the  gut ;  Ikmkv  there  is 
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nothino^  tTJ^iiuxl  l)y  pa-^sinir  tin-  tiil)c  (Icvjkt  than  five  or  six  inches.  The 
attempt  to  rethicc  an  invaeination  di-  volvnlus  by  a  stitV  tnlic  is  nnt  to 
be  conimendeil. 

Injections  of  Ether. —  Hther  has  sometimes  been  injected  into  the 
IxfWi'l  as  a  means  ot"  eneouraj^ing  peristalsis,  and  in  cases  of  invagina- 
tion as  a  means  of  dihitinj:;  the  lower  bowel  by  its  vaporization  and 
thus  etVeetinir  reduction.  C'huise  reports  two  successful  eases  in  which 
relief  was  immediate  uj)()n  tiie  injection  of  a  pint  of  a  3  per  cent,  solu- 
tion of  ether.  Tiiis  treatment  is,  however,  followed  by  a  local  inflam- 
mation so  violent  that  it  at  times  excites  a  pathological  condition  as 
dangerous  as  that  for  the  cure  of  which  it  is  advised. 

Position. — In  meilical  literature  there  are  a  number  of  cases 
recorded  in  which  marked  symptoms  of  obstruction  were  immediately 
overcome  by  either  inversion  of  the  patient  or  inversion  combined  with 
shaking.  The  knee-elbow  position  persisted  in  for  some  time  has  at 
times  relieved  symptoms. 

Abdominal  Massage. — Hutchinson  highly  commends  kneading 
of  the  abdomen  under  an  anesthetic  and  in  combination  with  injec- 
tions   as  a  treatment  for    nearly  all   forms  of  intestinal   ()l)structi()n. 

In  the  obscurity  which  always  surrounds  cases  of  oljst ruction  the 
judicious  application  of  massage  is  purely  a  matter  of  chance.  Not 
only  may  it  be  hurtftd  in  cases  of  peritonitis,  but  it  may  immediately 
determine  the  rupture  of  a  greatly  distended  and  congested  loop  of 
gut.  It  is  easy  to  see  how  massage  may  be  beneficial  in  every  form  of 
acute  ol)strnction,  but  to  apply  this  method  so  that  it  will  necessarily 
produce  the  result  desired  is  an  impossibility. 

When  intussusception  is  seen  early,  the  eifect  of  injections  may  be 
materially  aided  by  massage,  and  in  cases  of  frecal  impaction  uncom- 
plicated by  ])eritonitis  this  method  of  treatment  has  given  good  results. 

The  application  of  ice  to  the  abdomen  and  the  administration  of 
leaden  bullets  by  the  uKMith,  both  treatments  which  have  been  warmly 
advocated,  are  mentioned  only  to  be  condemned. 

Puncture  of  the  Abdomen. — In  cases  of  meteorism  sufficiently 
developed  to  embarrass  the  respiratory  function.  Ogle  advocates  one  or 
more  punctures  into  the  distended  gut  by  means  of  an  aspirator  or 
hypodermic  needle,  and  the  withdrawal  of  as  much  gas  as  possible. 
These  punctures  should  be  made  in  the  most  distended  part  of  the 
abdomen.  After  all  the  gas  that  can  be  drawn  out  is  evacuated,  a  few 
drops  of  carbolic  solution  or  iodoform  oil  should  be  injected  through 
the  needle  to  disinfect  the  punctured  tract. 

In  excessive  and  dangerous  tympany  punctures  may  be  of  distinct 
service.  They  should  be  made  by  means  of  a  fine  needle  and  under 
most  careful  antiseptic  precautions.  The  needle  should  be  driven  in 
with  a  sudden  violent  thrust,  the  thumb  guarding  against  too  deep 
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penetration.  This  lessens  the  danger  of  the  bowel  being  pushed 
before  the  point  of  the  instrument,  rather  than  being  penetrated  by- 
it.  A  wire  should  be  provided  for  cleaning  the  canal  of  the  needle  in 
case  this  becomes  blocked.  As  many  punctures  should  be  made  as  are 
necessary  for  the  entire  relief  of  pressure  symptoms.  If  the  muscular 
coat  of  the  bowel  retains  the  slightest  amount  of  tonicity,  the  puncture 
will  be  immediately  closed,  since  as  the  gut  contracts  the  relative  change 
in  the  opening  through  the  various  coats  at  once  occludes  the  minute 
canal.  If  the  gut  is  in  a  condition  of  absolute  and  hopeless  paralysis, 
faeces  may  leak  through  even  the  minute  opening  made  by  a  hypoder- 
mic needle.  The  condition  in  these  cases,  however,  is  so  desperate  that 
it  is  a  question  whether  any  means  offers  the  slightest  hope. 

Enterostomy  and  Colostomy. — By  these  terms  is  meant  the 
establishment  of  an  artificial  anus  in  the  small  and  in  the  large 
intestine  respectively.  The  operation,  when  it  concerns  the  small 
intestine,  consists  in  making  an  incision  in  the  right  iliac  region  and 
securing  the  first  distended  intestinal  coil  which  presents  to  the  entire 
circumference  of  the  peritoneum  about  the  parietal  wound,  the  perito- 
neal and  skin  surfaces  of  whicii  have  been  united  by  a  continuous  suture. 
The  gut  is  then  incised  and  its  contents  evacuated.  This  operation  is 
one  which  may  be  indicated  when  the  surgeon  is  not  called  to  see  a  case 
of  obstruction  until  the  patient's  general  condition  is  so  bad  that  formal 
operation  is  contraindicated.  In  these  cases  it  has  often  succeedetl  in. 
saving  life.  The  relief  afforded  by  the .  artificial  opening  frequently 
allows  Nature  to  overcome  the  obstructions  in  the  intestinal  canal.  If 
this  occurs,  the  freeal  fistula  will  close  spontaneously  or  may  be  closed 
by  plastic  operation. 

Colostomy,  or  an  artificial  anus  opening  into  the  colon,  will  be  indi- 
cated in  inoperable  cases  of  acute  obstruction  locatetl  in  the  colon.  It 
is  rarely  performed  except  for  the  relief  of  chronic  obstruction,  such  as 
that  wliich  occurs  in  cases  of  cancer  of  the  rectum.  As  far  as  statistical 
study  goes,  the  lumbar  operation  is  to  be  preferred,  though  for  conven- 
ience to  the  patient  an  inguinal  operation  is  much  better. 

Abdominal  Section. — By  this  term  is  implied  a  formal  opening 
of  the  abdominal  cavity  for  the  purpose  of  discovering  the  scat  and 
nature  of  the  obstruction,  and  of  restoring  the  continuity  of  the 
alimentary  canal.  Where  gangrene  or  other  local  condition  necessitates 
resection  of  the  gut,  lateral  approximation  gives  fiir  greater  promise  of 
success  than  either  end-to-end  suture  or  invagination. 

In  all  cases  of  acute  obstruction  abdominal  section  should  be 
immediately  resorted  to  after  one  tht)rougIi  attempt  at  restoring  the 
continuity  of  the  intestinal  tract.  Tlie  mortality  from  this  operation 
as  gathered  from  statistics  is  exceedingly  discouraging.    This  is  entirely 
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because  oiuTatitui  i.s  too  Imi;:-  pu-tpniicil.  Pciliaps  in  ihr  majority  of 
cjises  the  t-iirgeon  is  not  culled  in  until  (lie  patient  is  actually  dying. 
During  ami  after  operation  lieat  })reservation  and  eonihating  of  shock 
are  most  important  indications.  The  operation  slionid  he  ])erformed 
as  (piickly  as  possible.  Not  more  than  half  an  honr  .-Imnhl  elapse 
hetween  tlu'  ojHMiing  and  the  closing  of  the  helly.  Where  niore  time 
than  this  is  re([uircd,  it  will  usually  he  better  to  form  an  artificial 
anus,  rather  than  to  attempt  to  restore  the  continuity  of  the  gut. 
Of  course  strangulation  must  be  relieved,  and  the  distended  and  jiar- 
alyzed  gut  must  be  emptied  of  its  contents.  At  the  completion  of  the 
operation  shock  will  be  relieved  and  a  natural  position  of  the  intestines 
will  be  favored  by  copious  flushing  out  of  the  peritoneal  cavity  by  0.7 
per  cent,  sterile  saline  solution  at  a  tem)ierature  of  ]0G°. 

The  whole  treatment  of  acute  intestinal  obstruction  may  be  briefly 
summarized  by  stating  that  in  invagination  and  in  intestinal  paralysis 
only  should  operation  be  delayed.  In  invagination  the  delay  should 
not  be  longer  than  the  time  required  to  note  the  effect  of  one  deep- 
forced  injection.  This  is  a  matter  of  a  few  hours  at  most.  Internal 
paralysis  should  be  treated  in  accordance  with  its  cause.  In  general, 
the  knife  and  hot  saline  flushing  should  be  held  as  the  last  resort. 

In  obstruction  due  to  strangulation,  volvulus,  congenital  malforma- 
tion, or  foreign  body  the  first  thought  should  be  operation,  nor  should 
anv  other  method  of  treatment  be  considered  for  a  moment. 
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By  KOSWELL  I'AUK.  A.  M.,  M.  D. 


PERITONITIS. 

General  Considerations. 

Peritonitis  a*  a  disease  has  had  an  identity  of  its  own  only  since 
the  beginning  of  the  present  century.  Previous  to  that  time  it  had  no 
independent  recognition,  and  while  the  gravity  of  the  condition  had  not 
been  overlooked,  its  most  prominent  symptoms  had  been  regarded 
either  as  accidental  or  secondary. 

The  disease  may  be  regarded  from  the  anatomical,  the  clinical,  and 
the  pathological  point  of  view,  and  according  to  each  of  these  it  is  pos- 
sible to  group  cases  in  such  a  way  as  to  classify  them.  Taking  first 
the  clinical  classification,  we  may  make  the  following  divisions : 
1.  Idiopathic;  2.  Consecutive;  3.  Perforative;  4.  Traumatic;  5. 
Chronic ;  6.  Tubercular  ;  7.  Malignant ;  8.  Latent ;  9.  Intra-uterine 
and   infantile. 

Idiopathic  Peritonitis. — While  it  is  a  question  whether  a  complete 
intlammatory  disturbance  can  ever  occur  without  the  presence  of  micro- 
organisms, still  there  are  apparently  certain  forms  of  peritonitis  in 
which  these  do  not  figure.  The  so-called  "idiopathic"  form  is  fre- 
quent in  the  course  of  chronic  Bright's  disease  and  of  scurvy.  In  both 
of  these  conditions  there  is  undoubtedly  a  toxaemia,  but  its  exact  rela- 
tionship to  the  peritoneal  inflammation  is  unknown.  The  same  is  true 
of  acute  rheumatism,  and  an  acute  rheumatic  peritonitis  is  possible, 
though  very  rare.  Why,  in  the  course  of  this  disease,  the  peritoneum 
and  pleura  should  suffer  so  seldom  and  other  serous  membranes  so 
often  we  do  not  know.  Malaria  also  may  cause  acute  peritonitis,  and 
many  cases  of  this  disease  in  patients  suffering  from  chronic  malarial 
poisoning  will  not  yield  without  the  administration  of  quinine.  A 
so-called  menstrual  form  of  acute  peritonitis  is  also  described  in  which 
probably  exposure  to  cold  plays  a  part. 

The  Consecutive  Form  of  Peritonitis  is  due  to  an  extension  of 
inflammation  from  surrounding  parts,  and  most  frequently  from  the 
abdominal  viscera.     It  appears,  furthermore,  that  this  occurs   more 
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often  from  the  hollow  than  from  the  .solid  viscera.  It  is,  for  example, 
much  more  common  as  an  extension  from  the  stomach,  intestines,  gall- 
bladder, uterus,  or  Fallopian  tubes  than  from  the  spleen,  liver,  kidneys, 
pancreas,  or  mesenteric  lymph-nodes.  It  is  consecutive  to  parietal 
inflammations,  as  from  erysipelas,  carbuncle,  or  burn  of  the  abdomi- 
nal wall.  It  also  succeeds  inflammation  of  the  thoracic  viscera,  as 
pleurisy,  pericarditis,  pulmonary  abscess,  empya^ma,  hydatid  cyst,  or 
even  phrenitis.  It  follows  infectious  embolism  of  branches  of  the 
abdominal  aorta,  and  phlebitis  and  periphlebitis  of  the  abdominal  or 
pelvic  veins.  It  comes  after  urinary  infiltration  from  any  cause ;  but 
perhaps  the  most  common  instances  of  consecutive  peritonitis  are  met 
with  after  strangulation  of  the  intestine  or  acute  obstruction  from  any 
cause,  and  from  the  results  of  the  puerperal  condition.  So  far  as  the 
former  are  concerned,  a  small  stranoulated  hernia,  an  invagination  of 
the  bowel,  a  fsecal  impaction  producing  obstruction,  are  equally  favor- 
ing anatomical  conditions.  In  any  one  of  these  instances  the  process 
consists  of  stasis,  exudation,  and  infection.  Of  the  condition  of  metro- 
peritonitis it  must  be  said  that  it  is  perhaps  more  common  even  after 
abortion  or  miscarriage  than  after  delivery  at  term.  This  form  is 
treated  of  at  length  in  works  on  gynaecology  and  obstetrics,  and 
needs  no  further  attention  here. 

The  Perforative  Form. — That  peritonitis  invariably  ensues  after 
escape  into  the  peritoneal  cavity  of  any  secretory  or  excretory  material 
which  Nature  has  intended  to  keep  out  of  it  is  well  known.  Such 
attacks  arc  for  the  most  part  fatal,  although  in  rare  instances  the  in- 
flammation is  circumscribed  and  recovery  may  ensue.  Perforation  may 
occur  from  the  stomach,  as  in  cases  of  ga.stric  ulcer,  and  these  are  the 
cases  in  which  the  inflammation  is  most  likely  to  be  localized.  It  may 
occur  from  the  intestine.  The  majority  of  these  cases  are  post-typhoi- 
dal,  Avhen  the  disease  assumes  a  fulminating  type  and  patients  die  very 
rapidly.  It  may  be  the  result  of  post-dysenteric  lesions,  when  there 
has  been  a  diphtheritic  form  of  enteritis,  in  which  there  is  always  a 
possibility  of  sloughing  of  a  portion  of  the  intestinal  Avail.  It  may 
be  a  result  of  gangrene  of  the  intestine,  due  to  strangulation,  a  slough- 
ing portion  giving  way  and  permitting  fsecal  extravasation.  AVhen  a 
hydatid  cyst  ruptures  into  the  peritoneal  cavity,  it  nearly  always  causes 
acute  peritonitis,  its  contents  being  apparently  toxic.  Perforative  peri- 
tonitis may  also  result  from  rupture  of  an  ureter,  perhaps  due  to  the 
presence  of  a  calculus,  or  to  rupture  of  the  bladder  or  gall-bladder,  or 
of  any  abscess — for  example,  perityphlitic — in  the  neighborhood  of  this 
membrane. 

The  onset  of  cases  due  to  jierforation  is  very  acute,  and  is  followed 
usuallv  bv  sudden  niot(>orism,  with  ]>rofound  collapse  and  speedy  death. 

The  Traumatic  Form, — This  comprises  all  cases  of  peritonitis  due 
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primarily  to  trauma,  wlu'thor  the  j>oritoncum  has  boon  oponcd  or  not. 
Tims,  violent  coiitiisioiis  upon  tlif  alHlomcu  not  intVcMjiicntlv  provoke 
it,  an<l  crusliin*;  injuries  whieh  produce  rupture  of  the  liver  or  tlu' 
bladder  or  of"  the  kidnins  are  tretiueutly  tollowed  bv  it.  The  most 
common  injuries  whieh  produee  it  are  penetratinj^  wounds — laeerated, 
punetURHl,  and  gunshot.  This  form  of  disease  is  nearly  always  septic 
and  sometimes  putrid.  In  one  sense  it  mi<i::ht  also  be  j)roper  to  reti^ard 
cases  whieh  are  due  to  straui^ulatiou  of  the  bowel  as  traumatie,  sinee 
the  actual  condition   is  not  widely  different. 

Chronic  Peritonitis. — This  form  is  perhajis  more  often  due  to  a  con- 
dition of  ehronie  Briiiht's  disease  than  to  any  other  one  factor.  It  is 
charaeterizwl  anatomically  by  a  much-thickened  and  opaque  peritonei uu, 
within  whieh  more  or  less  adhesion  of  contents  has  occurred.  The 
amount  and  the  extent  of  these  adhesions  in  some  instances  is  wonder- 
ful. Cases  are  on  record  in  which  all  the  viscera  were  so  knitted  as  to 
be  inseparable  (peritonitis  obliteirnis  seu  cIefonnan}i).  This  clinical  form 
of  the  disease  is  characterized  by  the  absence  of  acute  manifestations 
and  the  tendency  to  fii>rinous  exudate,  which  often  forms  adventitious 
membranes,  which  latter  constitute  superimposed  layers  and  cause  the 
peritoneimi  to  appear  much  thicker  than  it  really  is.  This  is  espe- 
cially the  case  about  the  liver,  and  it  is  worth  while  to  remember  that 
in  cases  of  perihepatitis  the  thickened  investment  of  the  liver  is  in 
some  measure  due  to  this  cause. 

These  new  membranes  may  divide  the  general  peritoneal  cavity 
into  a  few  or  numerous  chambers,  so  that  when  the  aljdomen  is  opened  it 
appears  to  be  filled  with  cysts.  Inasmuch  as  fluid  may  collect  in  each 
of  these  chambers,  the  resemblance  is  more  striking.  Careful  dissection 
and  examination  will  clear  up  all  doubt.  It  is  characteristic  of  chronic 
peritonitis  that  the  mesentery  is  shortened  and  that  the  actual  length 
of  the  intestine  is  diminished.  Sometimes  it  is  reduced  by  several  feet 
and  its  diameter  is  contracted.  This  is  the  result  of  cicatricial  and 
atrophic  changes,  which  bespeak  a  long  duration  for  the  disease. 

This  form  is  nearly  always  accompanied  by  marasmus,  which  may 
be  explained  by  the  anatomical  condition  just  alluded  to  and  by  more 
or  less  ascitic  collection  of  fluid.  Sometimes  the  ascites  is  very  pro- 
nounced. On  the  other  hand,  the  peritonitis  itself  is  sometimes  the 
result  of  the  ascites  due  to  other  causes,  since  the  distension  of  the 
membrane  by  fluid  seems  to  lead  to  chronic  inflammatory  processes  in 
its  texture.  The  former  condition  corresponds  with  the  "  idiopathic 
dropsy  "  of  many  of  the  older  writers.  From  what  has  been  said  it 
does  not  follow  that  this  form  is  necessarily  a  chronic  process  de  novo. 
Not  infrequently  it  is  the  relic  of  an  acute  attack. 

Tubercular  Peritonitis. — Like  tubercular  disease  elsewhere,  this 
may  be  primary  or  secondaiy.     The  slow  forms  are  characterized  by 
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the  condition  of  the  peritoneum  described  in  the  preceding  variety, 
phis  tlie  peculiar  dotted  appearances,  perhaps  even  nodular,  which 
tubercular  deposits  produce.  In  many  of  these  cases,  especially  the 
slowly  progressing  ones,  the  omentum  will  be  found  to  have  under- 
gone distinct  caseous  alteration.  The  abdominal  cavity  may  contain 
serum  clear  or  turbid,  pus  or  puruloid  material,  or  recent  or  old  blood, 
since  haemorrhaore  from  the  affected  surfaces  is  not  uncommon.  Tuber- 
cular  peritonitis  assumes  a  proliferative  type  when  time  is  afforded, 
and  is  the  cause  of  numerous  adhesions.  It  may  be  acute — in  fact, 
almost  as  overwhelming  in  its  onset  as  tubercular  meningitis — or  it 
may  run  a  very  slow  and  irregular  course.  Its  symptoms  are  vague 
and  obscure.  It  is  characterized,  first,  by  general  ill-health,  which 
later  becomes  pronounced  marasmus  accompanied  by  diarrhoea,  espe- 
cially if  the  intestines  be  ulcerated.  Unless  pus  or  fluid  be  present 
the  abdominal  walls  are  retracted.  Two  very  valuable  signs  of  this 
condition  are  induration  and  nodulation  of  the  omentum,  when  it  can 
be  felt,  and  reddening  and  thickening  around  the  umbilicus,  due  to 
extension  of  the  disease  along  the  obliterated  umbilical  vessels. 

Malignant  Peritonitis. — Less  than  half  of  these  cases  are  really 
primary,  the  major  portion  being  secondary  or  metastatic.  A  primary 
miliary  carcinosis  is  known,  but  is  very  rare  ;  as  a  secondary  condition 
it  is  less  so.  Circumscribed  cancer  of  the  peritoneum  is  now  and  then 
met  with,  and  occasionally  the  peritoneum  is  filled  up  with  a  mass  of 
colloid  material,  to  which  the  name  of  colloid  cancer  is  given  ;  but  it 
is  really  due  to  colloid  degeneration  of  medullary  carcinoma  or  small 
round-celled  sarcoma,  which  are  most  likely  to  occur  primarily  in  the 
omentum.  This  form  is  characterized  by  mildness  of  symptoms,  bv  a 
progressive!}'  downward  course,  and  sometimes  by  haemorrhages  which 
may  be  the  actual  cause  of  death.  Recent  investigations  make  it  likely 
that  in  cases  of  widespread  cancerous  disease  there  is  a  toxfemic  con- 
dition engendered,  as  the  result  of  the  cancerous  growth,  by  unknown 
substances  ])roduced  by  the  abnormal  tissue-changes. 

The  So-called  Latent  Forms  of  Peritonitis. — Every  ]iractitioner 
of  wide  experience  meets  with  fatal  cases  in  mIui'Ii  })us  or  other  evi- 
dences of  diffuse  or  local  peritonitis  are  found,  but  in  which  during  life 
such  condition  had  scarcely  been  suspected.  These  are  perhaps  more 
conniion  after  the  form  of  local  peritonitis  to  be  spoken  of  later  as 
appendicitis.  This  form  of  latent  disease  is  indeed  virtually  always 
characterized  by  the  presence  of  pus,  and  is  simply  evidence  of  the  fact 
that  the  disease  had  not  been  recognized,  the  failure  of  ret'ognition  being 
due  sometimes  to  the  profoundness  of  systemic  poisoning,  sometimes  to 
the  existence  of  other  and  apj)arently  more  sei-ious  disease  ;  and  some- 
times it  is  to  be  explained  by  the  fact  that  when  ])us  forms  very  rapidly 
the  exquisite    sensibility   of  the  peritoucum   is  ajiparently  lost.     The 


GESERAL  COySIDERATIOSS.  1019 

latent  tyjH.'  ut"  tlic  disias*-  (Icscrvcs  no  [ihuc  in  patliolnirical  classifi- 
otitioiis  ;  it   is  to  bo  ri'trarcltHl  purely  a>  a  clinical  curiosity. 

Intra-uterine  and  Infantile  Peritonitis. — That  contjenital  stcncjsis 
ot"  tlic  intestine  may  lead  to  a  iictal  peritonitis  has  been  shown  bv 
Virchow  ;ukI  others.  It  is  usually  rapitlly  tiital  from  the  nature  of 
the  condition  which  primarily  produced  it.  An  infantile  form  has 
also  been  distinguished  which  occurs  shortly  after  birth,  and  is  for  the 
most  part  due  to  causes  arising;  from  the  umbilicus,  such  as  inflamma- 
tion, lymphangitis,  and  gangrene  of  the  innl)ilical  vessels,  or  to  umbili- 
cal hernia.  It  is  most  common  in  comiectiou  with  similar  disease  in 
the  mother  or  the  existence  of  the  disease  in  endemic  form.  It  is  for 
the  most  part  of  septic  type,  possibly  even  putrid. 

Such  is  a  classirtcation  of  cases  of  peritonitis  based  purely  upon 
their  clinical  form.  The  anatomical  classification  is  very  simple : 
1.  The  general  or  diffuse  form,  which  has  already  been  sufficiently 
considered;  and  2,  The  circumscribed  or  localized  form.  The  second 
variety  may  merge  into  the  first  as  congestion  is  excited  and  exudate 
trans])lantod  by  means  of  the  respiratory  and  peristaltic  motions  to 
which  the  abdominal  contents  are  subjected.  Perhaps  the  most  com- 
mon examples  of  circumscribed  peritonitis  are  met  with  npon  the 
bowels  and  about  the  cjecum.  The  traumatic  form  clinically  is  fre- 
quently also  represented  by  the  circumscribed  form  anatomically.  A 
very  rare  form  of  the  disease  is  that  which  is  limited  to  the  cavity 
of  the  lesser  omentum,  which  for  the  most  part  is  consecutive  to 
disease  of  the  pancreas.  Virchow  also  has  described  a  peritonitis 
chronica  mesenterialis  et  omenlalis. 

Localized  peritonitis  is  also  frequently  due  to  faecal  accumulation  or 
to  the  presence  of  cystic  or  solid  tumors. 

The  pathological  distinction  between  the  various  forms  of  peritonitis 
is  one  of  great  interest.  The  following  classification  is  modelled  after 
that  of  Bumm  : 

1.  Asejitic.  Usually  local,  not  always.  Characterized  by  hsemor- 
rhagic  or  fibrinous  exudate  with  strong  adhesive  tendencies. 

2.  Infectious,  a.  Staphylococcus  and  streptococcus  forms,  the  lat- 
ter being  the  most  rapidly  fatal.  These  are  usually  post-puerperal. 
b.  Colon  infection.  Due  to  the  Bacillus  coli  communis,  c.  Sci)tic. 
Characterized  by  pus  instead  of  ichor,  and  by  acute  onset  with  chill 
and-  pvrexia.     d.  Putrid.     Usually  the  result  of  perforative  forms. 

3.  Specific,  including  tubercular,  actinomycotic,  malignant,  and  the 
gonorrhoeal,  if  there  really  be  such  specific  forms. 

Taking  this  up  a  little  more  in  detail,  it  must  be  said  of  (1)  the 
aseptic  form  that  it  is  at  least  rare ;  but  experiment  has  shown  that  it 
is  possible  to  provoke  congestion  and  exudation,  or  even  hsemorrhage 
into  the  peritoneal  cavity,  which  shall  be  accompanied  by  certain  symp- 
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toms  and  shall  terminate  by  resolution  or  by  adhesion  between  surfaces. 
The  reader  who  is  interested  in  this  aspect  of  the  question  is  referred 
to  a  paper  by  the  writer,  ^  being  No.  5  of  the  Mutter  Lectures  of 
1890-91. 

2.  a,  b,  and  c — the  infectious  forms.  It  has  been  shown,  experi- 
mentally, that  pyogenic  organisms  produce  peritonitis,  for  the  most  ])art 
naturally,  when  introduced  in  excessive  amount,  or  when  some  other 
substance  jjrepares  the  soil  and  assists  their  penetration  into  the 
deeper  layers,  or  especially  when  some  wound  of  the  abdominal  wall 
favors  localization  of  the  infection.  The  streptococcus  and  staphylo- 
coccus cases  are  hence  usually  met  with  after  parturition  or  abortion. 
On  section  there  is  found  a  thin,  purulent,  odorless  exudate,  or  if  late 
this  may  be  thick  and  creamy.  Early  in  the  disease  this  exudate  is 
extremely  infectious ;  it  loses  its  virulence  as  the  disease  progresses  or 
in  proportion  to  its  slowness. 

Peritonitis  due  to  infection  from  the  colon  is  a  variety  but  recently 
constituted  by  investigations  by  Professors  Welch  and  Councilman  of 
the  Johns  Hopkins  University.  From  their  investigation  it  appears 
that  under  certain  conditions  not  yet  completely  recognized  the  common 
colon  bacillus  escapes  from  its  ordinary  habitat,  and  is  capable  of  pro- 
ducing intense  and  even  fatal  disturbances  in  the  peritoneum.  It  is 
found  now  within  the  lymph-nodes  and  the  liver,  and  is  thus  seen  to 
have  migrated  widely  beyond  its  normal  limits.  This  form  occurs  not 
infrequently  after  operation,  but  may  be  purely  idiopathic  or  consecutive 
to  dysentery,  etc. 

The  putrid  form  occurs  most  commonly  after  operation  for  per- 
foration. It  begins  without  chill,  but  with  fever  which  gradually 
runs  higher,  and  is  characterized  by  a  putrid,  foul-smelling  exudate. 
It  is  much  less  infectious  than  the  other  forms,  and  contains  a  mix- 
ture of  micro-organisms,  many  of  which  are  not  known  to  be  patho- 
genic. It  is  the  result  in  large  measure,  if  not  primarily,  of  putre- 
factive organisms.  Its  pyrexia  is  due  chiefly  to  ptomaines  which  they 
})r<)(luce. 

3.  Of  the  specific  forms,  the  tubercular  and  malignant  have  been 
already  sufficiently  considered.  The  actinomycotic  is  a  curiosity  which 
need  not  detain  us  here.  We  hear  a  great  deal  of  a  gonorrho?al  form  of 
peritonitis  which  is  due  to  extension  of  gonorrhceal  infection  through 
the  tubes.  Strictly  speaking,  this  is  probably  an  impossibility,  so  far 
as  a  pure  type  of  gonorrhceal  infection  is  concerned.  I  have  taken 
pains  in  another  place  to  show  that  most  instances  of  gonorrhoea  are 
mixed  infections,  and  have  also  called  attention  to  the  fact  that  gouo- 
cocci  by  themselves  are  not  pyogenic.  Even  in  inflametl  and  distend- 
ed joints,  so  long  as  gonococei  alone  are  ]>resent  there  is  no  ]>us,  this 

1  The  Annals  of  Surgenj,  .Inly,  1891. 
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being  iluc  solely  to  a  ountaininatioii  with  .■"taphyltK'cxvi  or  stiTptoc-ucci ; 
ami  so,  without  riuestioning  the  tVe<jtieney  of  [)eritoneal  complications 
or  se<|Uel;e  of  gonorrlueal  disease,  we  must  relegate  these  cases  to  the 
staphylococcus  or  strcptocotrus  forms,  where  they  really  belong.  This 
is  lianlly  the  place  for  an  extendetl  discussion  of  this  aspect  of  the  gen- 
eral topic,  or  we  wiiuid  gla<lly  c<)usi<lcr  it  at  much  greater  length. 

Symptoms. 

The  first  symj^toms  or  signs  of  acute  peritonitis  are  usually  one  or 
more  chills  ))r  rigors,  followed  by  })yrexia,  which  may  reach  104°  or 
105°  F.  High  temperature  is  usually  preserved  throughout  the  course 
of  the  disease,  although  it  occasionally  falls  before  death,  and  sudden 
fall  is  to  be  regarded  as  a  bad  sign.  It  is  also  worth  noting  that  the 
body  temperature  sometimes  rises  for  a  few  hours  after  death.  Almost 
from  the  outset  the  patients  display  an  anxiety  of  countenance  signif- 
icant of  serious  disease,  and  sometimes  a  condition  of  prostration  and 
shock  is  present  almost  from  the  beginning,  which  may  ailiount  at 
any  time  to  collapse.  The  most  characteristic  feature  of  this  disease  is 
the  abdominal  pain  or  distress  which  is  complained  of,  and  usually 
described  as  cutting  or  lancinating,  wdiich  is  ahvays  aggravated  by 
change  of  position  or  by  such  involuntary  actions  as  coughing,  and 
also  by  any  excess  of  peristaltic  action.  The  abdominal  walls  become 
rigid,  at  least  at  first,  and  the  semilunar  and  transverse  lines  very  prom- 
inent. The  legs  are  usually  drawn  up,  in  which  position  slightly  more 
comfort  is  afforded  to  the  patient.  Along  with  pain  goes  exquisite  sensi- 
tiveness to  pressure,  which  often  prevents  the  application  of  such  local 
measures  as  might  otherwise  give  some  relief.  The  breathing  becomes 
much  more  rapid  than  normal,  and  of  the  thoracic  type.  Sudden  sus- 
pension of  pain  is  generally  regarded  either  as  a  sign  of  impending 
death  or  of  the  presence  of  pus,  which  amounts  to  nearly  the  same 
thing,  sensibility  being  obtunded  as  pus  forms.  After  a  short  time 
abdominal  rigidity  gives  way  to  abdominal  paresis,  and  this  is  fol- 
lowed by  characteristic  meteorism  and  tympany,  which  are  more 
likely  to  occur  if  in  a  given  patient  the  abdominal  muscles  are  habit- 
ually relaxed.  Along  with  this  condition  the  diaphragm  is  pressed 
upward  and  the  thoracic  viscera  displaced. 

Almost  from  the  beginning  there  are  frequent,  perhaps  nearly 
constant,  nausea  and  vomiting,  the  stomach  rejecting  anything  which 
may  be  put  into  it,  and  sometimes  returning  the  contents  of  the  intes- 
tine by  retrostalsis.  This  sign,  commonly  so  pathognomonic,  is  occa- 
sionally absent  or  insignificant.  In  a  majority  of  instances  the  bowels 
are  costive  and  peculiarly  sluggish.  Occasionally — and  this  most  fre- 
quently in  the  puerperal  form — there  is  diarrhoea.  Micturition  is 
difficult,  because  it  causes  pain,  especially  when  the  pelvic  periteneuni 
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is  involved.  Hiccough  is  occasionally  noted,  and  is  commonly  regarded 
as  a  bad  sio-n,  since  it  usuallv  iirecedes  death  bv  onlv  a  short  interval. 
Throughout  the  course  of  the  disease  the  tongue  is  furred,  sordes  col- 
lect on  the  teeth,  there  is  a  hot  and  dry  skin,  and  the  patient  complains, 
next  to  pain  and  nausea,  of  tormenting  thirst.  Friction  between  rough- 
ened peritoneal  surfaces  may  sometimes  be  detected  with  the  stethoscoj^e 
or  by  the  hand  laid  upon  the  abdomen.  If  fluid  forms  in  large  amount, 
signs  of  its  presence  may  succeed  to  those  of  meteorisni,  and  it  is  rarely 
possible  to  get  fluctuation  or  succussion  on  account  of  the  meteorism. 

In  extreme  cases,  and  shortly  before  death,  to  the  foregoing  signs  are 
added  sometimes  more  or  less  delirium,  merging  into  coma  Avith  cyano- 
sis, due  to  embarrassment  of  circulation  and  respiration.  Retention  of 
urine,  with  paralysis  of  the  rectal  sphincter,  is  usually  also  to  be  noted. 
The  most  frequent  complications  of  peritonitis,  which  is  not  itself  con- 
secutive, are  pleuritis,  pericarditis,  and  jaundice. 

The  diagnosis  of  acute,  general,  or  even  local  peritonitis  is  not 
difficult.  We  may  have  to  distinguish  it  possibly  from  colic,  which 
we  can  do  by  the  facts  that  in  the  latter  the  pain  is  ver^-  intermit- 
tent, that  even  when  the  patient  suffers  most  intensely  he  is  restless, 
and  that  pressure  and  friction  give  relief.  The  disease  may  be  simulated 
in  the  hysterical  condition  by  exaltation  of  cutaneous  sensibility.  In 
such  cases  we  will  observe  the  presence  of  other  symptoms,  as  well  as 
the  existence  of  many  inconsistencies  in  the  patient's  account  of  the 
case.  There  is  also  likely  to  be  a  history  of  globus  or  other  hysterical 
manifestations.  Rupture  of  small  vessels  or  aneurisms  and  embolism 
of  branches  of  the  abdominal  aorta,  or  thrombus  of  large  venous 
trunks,  with  phlebitis,  etc.,  occur  rarely,  and  may  be  at  first  mistaken 
for  acute  peritoneal  inflammation.  Careful  observation  extended  over 
a  few  visits  will  guard  against  error  and  permit  a  differential  diagnosis 
to  be  made. 

Treatment. 
In  the  writer's  estimation  the  treatment  of  a  given  case  of  peri- 
tonitis should  depend  in  large  measure  upon  its  characteristics  and 
causation.  Following  the  conventional  clinical  distinction,  without 
reference  to  minute  pathologicnl  distinctions,  let  us  first  speak  of  the 
so-called  idiopathic  cases,  which  are  those  following,  perhaps,  exposure 
to  cold,  mild  abdominal  contusion,  occurrence  of  dysentery,  and  ente- 
ritis. For  these — as  in  fact  for  all — physiological  rest  of  surfaces  cov- 
ered by  the  peritoneum  is  above  all  indicatetl,  and  should  be  securtxl, 
so  far  as  the  case  ]>ermits,  by  the  drugs  and  measures  to  be  mentioneti. 
Such  rest  is  to  be  obtained,  first  of  all.  by  entire  ab>;cnce  from  laxative 
or  jiurgative  treatment,  the  bowels  being  opened,  perhaps,  at  the  out- 
set bv  a   laxative    enema,   after  which  cathartic    measures    are  to  Ije 
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cntiirly  abstaiiK'<l  from.  Tlii^  is  a  caiinii  in  the  trcatinciit  o^  such 
cases  which  no  oin-  can  satMy  viohitc.  If  it  8ooin<  that  the  case  is 
tluc  to  causes  arisiii<i-  in  the  stomach  or  the  intestinal  canal,  ahso- 
hitely  no  I'oml  shonhl  he  jriven,  thoimh  ])ossihly  peUets  of  ice  may  l)e 
aihninisterwl,  ami  if  ntn-essary  small  miiricnt  eneniata,  sinqjly  i\)V  the 
jnn"|tose  of  affonlin!::  nourishment  tunl  a^snaiiinu;  thirst.  Xourishment 
may  also  perhaps  l)e  a(lmini>tei"e(l  with  suppositories  of  gluten  or  some 
suhstitnte.  Local  relief  will  usually  l»e  aiforded  hy  hot  ap[)lications 
and  turpentine  stupes,  uidess  the  ahdoniinal  surface  be  too  tender  to 
tolerate  their  wei<rht.  Pain  is  also  sometimes  relieved  by  leeches, 
though  tlieir  application  will  serve  only  to  frighten  sensitive  patients. 
The  use  of  ice  j>onltiees,  as  recommended  especially  by  Xiemeyer,  has 
not  found  geiKM'al  favor  in  this  country,  and  if  resorted  to  at  all  can 
only  be  carried  out  during  the  very  early  stage  of  the  disease. 

The  sheet-anchor  of  the  physician,  in  cases  such  as  are  alluded  to 
here,  must  be  opium  or  its  derivatives,  according  to  the  system  first 
recommended  by  Graves  in  1822,  and  very  generally  associated  in 
this  country  with  the  name  of  Alonzo  Clark.  When  resorted  to  for 
this  purpose  and  in  sufficient  amount,  opium  will  be  found  to  furnish 
sufficient  anodyne,  tonic,  laxative,  and  generally  commendable  virtues 
to  make  all  other  medication,  for  the  time  at  least,  unnecessary.  The 
question  now  is  not  one  of  dosage,  but  one  of  effi?ct ;  and  it  has  been 
found  that  patients  suffering  from  peritonitis  acquire  by  virtue  of  their 
disease  a  tolerance  for  this  drug  which  is  simply  astonishing.  It  must 
be  given,  not  in  small  but  in  large  and  frequently-repeated  doses,  until 
patients  are  absolutely  free  from  jiain  and  put  comfortably  at  rest. 
Under  its  influence  nausea  and  vomiting  will  subside,  abdominal  dis- 
tension decrease,  tenderness  be  allayed,  and  faecal  evacuations  take 
place  naturally  and  almost  regularly.  The  amount  of  opium  admin- 
istered is  to  be  a  jmu'cIv  secondary  thought.  Thirty,  fifty,  or  more 
grains  of  opium  may  be  given  in  a  day  with  salvation  to  the  patient, 
when  perhaps  with  less  the  case  Avould  have  resulted  fatally.  A  girl 
of  thirteen  years  recently  under  the  care  of  one  of  the  writer's  col- 
leagues took  19  grains  of  morphine  in  twenty-four  hours,  with  per- 
fect relief  from  distressing  symptoms,  with  almost  natural  evacuations 
of  the  bowels,  and  with  satisfactory  and  speedy  recovery  ;  up  to  the 
time  of  her  sickness  she  had  never  had  a  grain  of  an  opiate  in  any 
form.  Nor  need  one  fear  from  this  tremendous  dosage  the  subsequent 
formation  of  the  opium  habit.  ])roviding  proper  care  and  management 
be  exercised. 

While  opium,  then,  is  the  mainstay  in  this  disease,  it  will  not  be 
amiss  if  mercurial  ointment  be  ap])lied  over  the  abdominal  surface,  if 
intense  meteorism  be  relieved  by  ])assage  of  the  rectal  tube  or  by 
puncture  with  a  fine  aspirating  needle  properly  sterilized  before  use, 
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nor  if  in  desperate  hiccoiitrli  small  doses  of  cocaine  be  administered  by 
the  stomach,  or  small  amounts  of  chloroform  be  inhaled. 

Treatment  of  Septic  and  Traumatic  Cases. — Cases  which  follow 
operation,  injury,  or  the  puerperal  state  belong  both  clinically  and 
pathologically  to  a  different  category,  and  may  call  for  treatment 
widely  different  from  that  already  indicated,  although  in  candor  one 
must  sav  that  opium  has  been  found  sufficient  for  many  of  these.  In 
that  form  of  septic  peritonitis  known  commonly  as  puerperal  it  has 
been  found  advantageous,  and  sometimes  even  life-saving,  to  administer 
at  the  outset  a  large,  even  an  enormous,  dose  of  some  laxative  or 
purgative,  such  as  calomel  or  Epsom  salt,  by  which  free  purgation, 
almost  to  the  point  of  collapse,  has  been  brought  about.  Explanation 
of  such  extremely  opposite  lines  of  treatment  is  to  be  found  in  the 
peculiar  capacity  of  the  peritoneum  for  the  absorption  of  liquids,  even 
when  these  are  essentially  septic.  Experimental  pathology  has  proved 
its  astonishing  capacity  in  this  respect,  and  not  infrequently  vigorous 
catharsis,  followed  by  such  physiological  rest  as  opium  will  then 
ensure,  has  met  with  most  pronounced  success.  Although  the  name 
of  Lawson  Tait  is  associated  with  this  plan  of  treatment,  it  dates  back 
almost  to  prehistoric  times. 

Should,  however,  the  sepsis  be  due  to  distinct  traumatism  or  to 
appendicitis,  pyosalpinx,  suppurating  gall-bladder,  or  other  similar 
disease  in  or  near  the  abdominal  cavity,  the  case  at  once  becomes  one 
for  the  surgeon,  whose  duty  it  now  is  to  open  freely  to  learn  if  pos- 
sible the  source  of  infection,  to  meet  any  present  indication  for  drain- 
age, possibly  to  irrigate  the  peritoneal  cavity  either  with  warm  distilled 
water  or  Thiersch's  solution,  to  close  the  abdominal  wound,  and  then 
drain.  The  same  is  true  also  should  this  condition  supervene  al\er 
surgical  operation.  A  distinctly  different  though  parallel  condition  is 
the  putrid  peritonitis  due  to  perforation  of  an  abscess,  or  after  typhoid 
fever  or  malignant  ulceration  or  perforating  wound  of  the  intestine. 
Here  the  patient  has  scarcely  one  chance  in  a  thousand  of  recovery 
unless  laparotomy  be  done,  with  careful  search  for  the  source  of 
infection  and  removal  or  repair  of  the  same,  and  careful  removal  of 
products  of  infection  from  every  part  of  the  abdominal  cavity. 
Considerations  of  this  kind  open  up  the  subject  of  abdominal  section 
for  typhoid  perforation,  which  ^likulicz  was  the  iirst  to  perform, 
although  without  success,  for  perforative  appendicitis,  which  has  been 
followed  by  success  in  the  hands  of  American  surgeons ;  and  also  for 
the  results  of  ginishot  and  stab  wounds  of  the  bowels  or  stomach,  with 
which,  again,  the  names  of  American  surgeons  are  especially  linked. 
Laparotomy  has  been  done  nineteen  times  for  perforation  during 
typhoid,  with  four  recoveries.  (December,  1891.) 

Careful  consideration  of  these  topics,  however,  takes  one  too  far 
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away  fVoin  the  (juc.-tioii  (»t";x<'i>rral  tlicrapfutits,  ami  too  (lcc|»lv  into  the 
domain  ot"  spt'cial  surLfrrv,  to  warrant  more  than  their  incntion  htrc. 

Treatment  of  Chronic  and  Tubercular  Peritonitis. — Opnative 
troatini'tit  of  thi'>r  <on«litions  is  l»aM<l  tor  the  most  part,  we  ('(tni'c^s, 
n|)on  empirical  i^roiinds.  It  is  well  known,  foi-  in-tance,  that  a  con- 
dition of  ahdominal  dropsy  dnc  to  chronic  peritonitis,  which  itself  is 
dne  to  the  presence  of  some  tumor  or  irritatintj;  foreit:n  hody,  has  sub- 
sided after  the  j)ei"formance  ot"  ali<lominal  section  and  the  removal  of 
fhe  ort'eiulintr  suhstance.  Lulecil,  ascites  witlujut  ascertainable  cause 
lias  bet'ii  known  to  subside  after  laparotouiv,  the  reason  for  which  is 
unexplaine<l,  and  ailvantaire  has  been  taken  of  those  inexplicable  facts 
to  erect  into  the  dignity  (tf  an  indication  a  series  <»f  a  few  accidents, 
and  to  formulate  rules  for  laparotomy  for  the  indetinite  purpose,  yet 
sometimes  successful,  of  improving  or  curing  these  obscure  cases. 

Tubereidar  peritonitis  especially,  it  is  wow  well  known,  can  be 
sometimes  cond)att'd  by  the  mere  performance  of  a  small  alxlominal 
section  with  or  without  drainage,  the  operation  itself  apparently  hav- 
ing an  alterative  effect  for  which  no  satisfactory  reason  has  yet  been 
ascribed.  Among  gynecologists,  however,  it  has  now  attained  the 
dignity  of  special  mention  and  special  chapters  in  their  treatises,  and 
we  have  the  statement  of  more  than  one  of  them  that  all  the  active 
manifestations  of  a  tubercular  peritonitis,  where  the  diagnosis  has  been 
formed  by  ocular  inspection  of  the  peritoneum,  have  been  known  to 
subside  temporarily,  even  apparently  permanently,  after  opening,  per- 
haps with  irrigation  and  drainage,  and  closure  of  the  abdominal  cavity. 
Here  too  we  must  refer  the  interested  reader  to  the  monographs  and 
treatises  of  the  specialists  for  further  information. 


APPENDICITIS. 


General  Considerations. 
Under  the  general  term  "■  Appendicitis "  are  now  comprehended 
the  conditions  formerly  recognized  under  the  names  ty])hlitis,  peri- 
typhlitis, paratyphlitis,  extra-peritoneal  abscess  of  the  right  iliac  fossa, 
and  perhaps  certain  other  terms  now  more  or  less  obsolete ;  for  all  of 
which  the  still  more  recent  name  ecphyaditis  has  been  proposed,  the 
only  exception  being  that  the  term  perityphlitis  may  still  be  used 
as  an  adjective  to  indicate  the  location  of  an  abscess.  Researches  of 
the  last  few  years  have  made  it  very  evident  that  almost  without  excep- 
tion these  inflammations  begin  in  the  vermiform  appendix,  from  which 
point  they  spread  to  a  varying  extent  and  with  varying  degrees  of  inten- 
sity. In  fact,  the  appendix  is  now  known  to  be  the  primary  cause  of 
Vol.  II.— 65 
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nearly  all  oases  of  sreneral  peritonitis  except  those  which  originate  from 
the  internal  genito-urinary  tract  or  which  follow  operation.  It  is  then 
of  very  frequent  occurrence,  and  causes  annually  many  deaths.  The 
recognition  of  the  importance  and  fre(]iiency  of  this  condition  we  owe, 
in  the  first  place,  to  Reginald  Fitz  of  Boston,  whose  researches,  first 
published  in  1886,  have  been  confirmed  by  Stimson,  McBurney,  Bull, 
Keen,  and  others,  all  of  whom  are  Americans.  The  rapidity  witli 
which  the  views  of  these  writers  have  gained  credence  on  both  continents 
is  testimony  alike  to  their  own  accuracy  and  the  lack  of  previous  appre- 
ciation of  the  subject. 

It  is  now  known  that  the  ratio  of  ajipendiculai"  inflanmiation  to  pri- 
mary inflammation  of  the  caecum  is  about  one  hundred  to  one.  So  far 
as  the  relative  frequency  of  this  condition  and  other  lesions  of  the  viscera 
is  concerned,  the  best  statistics  are  those  of  Tofft,  who  found  residua  of 
appendicitis  in  36  per  cent,  of  all  of  a  large  number  (300)  of  post- 
mortem examinations. 

Appendicitis  does  not  necessarily  imply  adhesions.  The  appendix 
may  be  ready  to  burst,  or  be  even  gangrenous,  and  still  be  loose  in  the 
peritoneal  cavity.  At  other  times,  although  but  slightly  compromised, 
it  may  be  so  bound  down  and  buried  under  old  exudates  and  adhesions 
as  to  be  really  lost. 

Keen  makes  five  forms  of  this  disease:  1.  Mild  without  abscess, 
terminating  in  resolution.  2.  Perforative  followed  by  general  perito- 
nitis :  a.  A  sub-variety  of  fulminating  form,  perforating  very  early. 
b.  A  sub-variety,  mild  for  some  time  and  then  suddenly  perforating. 
3.  Perforative,  but  protected  by  adhesions,  so  that  a  local  abscess 
results.  4.  A  class  in  which  abscesses  form  slowly — i.  e.  chronic — 
lasting  not  only  for  weeks,  but  perhaps  for  months.  (The  writer 
has  seen  this  form  assume  tubercular  characteristics.)  5.  Recurrent, 
one  attack  folloM'ing  another,  finally  fatal  after  from  two  to  twenty 
attacks. 

But  a  few  vears  ajjo  Stimson  offered  the  followiuir  classification  of 
inflammations  about  the  csecum  :  colitis,  pericolitis,  typhlitis,  and  peri- 
typhlitis. Than  this  there  was  at  the  time  nothing  better  offered,  and 
in  the  main  the  conditions  thus  outlined  are  still  possible,  but  we 
have  at  last  learned  that  perhaps  99  per  cent,  of  cases  coming  under 
one  or  tlie  other  of  these  headings  has  its  origin  in  an  inflammation  of 
the  appendix  proper.  When  thus  involved  the  condition  of  tiie  appen- 
dix may  be  one  of  intense  catarrhal  inflammation  of  its  interior,  of 
distension  by  pi'.s  or  by  faecal  concretions  which  are  very  often  mistaken 
for  seeds  of  varions  fruits,  of  perfbrati(Mi  without  much  gangrene,  or  of 
total  gangrene;  and  all  these  may  ho  either  with  or  without  adhesions. 
Under  eith(>r  of  these  conditions  also  it  may  be  found  surrounded  or 
not  surrounded  by  pus,  or  giving  rise  to  commencing  or  Mcll-devel- 
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oj>c<l  peritonitis.  To  imlicatc  liow  ra|)i(lly  pus  may  form  under 
this  impetus  it  nee<l  only  he  said  tliat  l>y  the  fifth  (hiy  tliree  pints 
ul'  pus  have  formed.  It  has  Item  held  1>\-  \\\\\\  and  dthcrs  that  we 
liave  a  eatarrhal  form  of  perityphlitis  eansin^  adhesions,  althonjih  it  is 
hard  to  understaml  how  a  pnrely  (Catarrhal  form  of  inH;imniation  ean 
sj)read  to  and  involve  serous  or  areolar  tissue.  At  all  events,  catarrh 
of  the  caxMim,  with  ulceration  due  U)  the  presence  of  impacted  fjeces  or 
other  irritating  material,  certaiidy  may  and  does  occur,  and  thus  the 
opening  of  the  appendix  may  be  involved.  Again,  the  interior  or 
mucous  surface  of  the  apjicndix  may  absorb  fluids,  and  leave  within 
itself  solid  materials  which  are  irritating  and  cause  n^lapses.  As 
mentioned  above,  many  so-called  seeds,  etc.  are  actually  intestinal  con- 
cretions or  simply  inspissated  ftecal  masses.  Matterstock  found  them 
in  63  out  of  14G  cases,  with  real  foreign  bodies,  seeds,  etc.  in  only  9; 
and   Ivratft  in  respectively  36  and  4  out  of  106  cases. 

Infection  of  the  peritoneum  from  such  conditions  as  those  just  spoken 
of  is  to  be  explainetl  by  accepting  Eppinger's  views  concerning  necrosis 
epithelialis  mycotica  ;  from  pressure  of  faecal  masses,  and  subsequent 
infection  therefrom,  there  follow  easy  invasion  of  subepithelial  tissue 
and  extension  through  to  the  peritoneum.  Moreover,  by  a  similar  and 
incomplete  process  we  may  have  stricture  of  the  appendix  near  its  ori- 
gin and  dilatation  of  its  distal  end,  with  retention,  by  which  recurring 
inflamnuition  is  of  course  favored. 

Weir  divides  the  general  condition  into  the  following  three  forms  : 
adhesive,  circumscribed,  and  diffused,  according  to  their  anatomical 
characteristics  : 

1.  Peritonitis  appendicularis  adhesiva ;  ulceration  likely  to  occur 
deep  enough  to  cause  adhesions.  2.  Peritonitis  appendicularis  localis; 
usually  with  abscess  formation.  3.  Peritonitis  appendicuhu-is  univer- 
salis ;  referring  to  diffuse,  septic,  or  putrid  peritonitis,  due  to  perfora- 
tion. 

Concerning  the  relative  frequency  of  these  forms,  Weir  collected  the 
findings  in  100  autopsies,  and  found  diffuse  suppuration  57  times,  cir- 
cumscribed abscess  35,  in  13  of  which  the  trouble  was  also  diffuse,  and 
extra-peritoneal  abscess  4  times. 

By  some  authors  children  are  regarded  as  especially  predisposed,  but 
the  majority  agree  that  it  is  more  common  in  adults,  and  for  the  most 
part  in  males.  Fitz  reports,  out  of  228  cases,  173  below  the  age  of 
thirty-one,  and  207  below  the  age  of  forty-one. 

The  perforative  form  of  appendicitis,  especially  that  leading  to  dif- 
fuse peritonitis,  deserves  a  little  consideration  by  itself.  Of  this  condi- 
tion Mikulicz  makes  two  forms — one  diffuse,  septic,  from  sudden  out- 
pour of  fseces  through  a  large  perforation  :  patients  die  before  adhesions 
can  form.     This  belongs  to  the  putrid  form  of  peritonitis  already  de- 
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scribed.  The  second,  a  progressive  fibrino-purulent  form,  spreading- 
from  the  immediate  neighborhood  of  the  perforation  :  fibrino-puru- 
lent adhesions  form  by  whicli  the  general  peritoneal  cavity  is,  at  least 
for  a  time,  protected.  It  leads  to  foci  of  encapsulated  pus,  and  in  other 
words  to  multilocular  abscesses.  In  one  such  case  he  opened  six  pus- 
cavities  through  three  incisions  made  at  different  times  as  the  abscesses 
seemed  to  form. 

Perforation  may  occur  very  early  or  not  till  very  late ;  it  has  been 
known  to  happen  within  t\\enty-four  hours  after  the  onset  of  symptoms. 
It  is  the  explanation  for  nearly  all  the  fatal  cases,  since  Matterstock 
found  perforation  132  times  out  of  146  fatal  cases,  and  Fenwick  ILS 
times  out  of  139  cases.  Its  occurrence  is  made  known  by  phenomena 
to  be  discussed  later. 

The  following  brief  summary  of  the  synipfomafo/df/j/  of  the  disease 
will  have,  as  seen  farther  on,  a  most  important  bearing  on  the  question 
of  its  therapeutics : 

The  most  common  first  symptom  is  abdominal  pain,  varying  in 
severity,  which  is  sometimes  referred  to  the  whole  abdomen  or  to  the 
epigastrium  or  umbilical  region,  and  which  perhaps  in  half  the  cases  ia 
described  as  having  begun  in  the  right  iliac  fossa.  This  pain  is  some- 
times preceded  by  a  prodromal  stage  of  vague  abdominal  discomfort 
lasting  for  several  days,  and  is  often  misleading,  because  slight,  and  is 
therefore  often  mistaken  for  a  symptom  of  colic  or  enteritis.  If  the 
pain  have  been  at  first  diffuse,  it  begins  after  a  few  hours  to  be  limited, 
and  the  exact  locality  of  the  greatest  pain  and  tenderness  is  now  of  the 
utmost  importance.  INIcBurney  has  rendered  us  the  greatest  service  in 
indicating  a  point,  now  generally  called  by  his  name,  situated  on  a  line 
drawn  from  the  anterior  superior  spine  to  the  umbilicus,  and  two  inches, 
or  possibly  an  inch  and  a  half,  from  the  spine.  In  this  disease  firm 
pressure  made  over  this  point  with  the  finger-tip  will  practically  always 
elicit  extreme  pain  and  tenderness,  although  in  the  last  stages  tenderness 
mav  have  disappeared.  This  sign  is  of  pathognomonic  importance,  since 
no  other  acute  disease  presents  it.  While  preparing  this  article  the 
writer  has  had  additional  evidence  of  its  value,  since  by  means  of  it, 
accompanied  by  the  history  of  a  brief  illness,  he  was  able  to  make  a 
diagnosis  of  appendix  disejLse  in  a  case  of  large  fibroid  tumor  filling 
up  the  pelvis  and  causing  stricture  of  the  rectum  with  enormous  dis- 
tension of  the  abdomen.  By  operation  speedily  performed  a  large 
amount  of  pus  was  evacuated. 

Chill  and  vomiting  may  or  may  not  occur.  The  latter  usually 
ceases  if  the  stomach  be  given  absolute  rest.  Fever  is  usually  present, 
but  varies  greatly  in  degree.  Rigidity  of  muscles,  espivially  on  the 
right  side  of  the  abdomen,  is  of  great  importance.  Tympanites  usually 
occurs  during  the  course  of  the  disease,  and  may  be  prominent  even  by 
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tlie  end  of  the  lir>t  day.  It  is  u>ti:illv  alix-iit  wlicii  porforatioii  lias 
ixrurrt'd.  A  l^cal  tumor  may  or  mav  not  Ix-  disc»)vt'ral)l('  diiriuj:;  the 
first  or  second  day  ;  it  is  ii,«.nally  present  by  the  end  ot"  tlie  third  day. 
It  consists  of  the  InHanuil  a{»pendix,  or  eieenin,  or  omentum,  or  all 
three,  along  with  more  or  le-ss  exudate,  ami  |)erhai»s  ])us.  Circumstances 
may  make  it  ditfieult  to  discover,  but  one  is  not  to  waver  in  diagnosi.s 
providing  the  other  signs  i)e  |)resent  and  the  tumor  absent. 

Increa.sing  distension  of  the  abdomen  is  a  l)ad  sign.  It  will  depend 
in  amount  largely  on  the  condition  of  the  bowels  and  the  extent  of  the 
intestinal  paresis.  Patients  will  usually  complain  when  they  cough,  and 
sometimes  when  the  right  thigh  is  completely  extended.  Aside  from  the 
distension  and  the  amount  of  tenderness,  the  ]>ulse  will  usually  afford  a 
lair  index  of  the  gravity  of  the  disease,  which  is  indeed  more  reliable 
than  subjective  pain.  In  certain  cases  examination  per  rectum  will 
reveal  a  tumor  or  will  give  some  additional  positive  or  negative  evi- 
dence.    Too  much  reliance  should  not  be  j)laced  upon  it. 

Exaggeration  or  increasing  intensity  of  jiain,  accompanied  by 
symptoms  of  shock  and  followed  by  chill,  fever,  tympanites,  and 
vomiting,  indicate  that  rupture  into  the  peritoneal  cavity  has  in  all 
probability  occurred,  although  similar  bad  signs  in  lesser  degree  have 
been  known  to  indicate  the  formation  of  pus  without  perforation.  If 
time  has  permitted  the  formation  of  sufficiently  strong  adhesions,  per- 
foration may  occur  with  less  perceptible  evidence,  nothing  more 
perhaps  occurring  than  chill  with  extension  of  tumor. 

Of  course  when  an  abscess  ruptures  into  the  bowel  there  is  a  cessa- 
tion of  severe  symptoms  and  a  subsidence  of  the  tumor. 

Fitz  says  that  26  per  cent.,  and  Stimson  that  25  per  cent.,  of  all 
cases  of  appendicitis  prove  fatal.  According  to  Fitz,  of  176  cases  of 
perforative  appendicitis,  60  died  during  the  first  five  days,  56  during 
the  first  four  days,  28  during  the  first  three  days,  and  8  during  the 
second  day ;  all  of  which  goes  to  show  that  appendicitis  may  terminate 
fatally  in  less  than  forty-eight  hours.  It  is  moreover  certain  that  in 
the  large  majority  of  cases  dying  within  five  days  the  fatal  septic  or 
putrid  infection  begins  before  the  end  of  the  third  day. 

Recurrent  appendicitu  was  scarcely  spoken  of  previous  to  five  years 
ago,  but  Treves  has  reported  a  case  in  which  there  were  fourteen  attacks, 
and  McBurney  one  in  which  there  were  twelve  attacks  within  as  many 
months.  Krafft  learned  that  23  per  cent,  of  the  106  cases  which  he 
studied  had  had  similar  trouble  previously.  In  general  it  must  be  said 
that  of  those  who  have  suffered  once  from  this  disease  none  are  exempt 
from  liability  to  future  similar  trouble  except  those  upon  whom  the 
operation  for  the  removal  of  the  appendix  has  been  performed. 
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Treatment. 
There  is  so  little  to  be  said  in  favor  of  internal  medication  in  these 
cases  that  medicinal  treatment  can  be  summed  up  in  very  few  words. 
First  of  all,  it  is  necessary  to  make  plain  the  fact  that  the  use  of  opi- 
ates for  the  relief  of  severe  j^ain  is  perhaps  following  the  dictates  of 
humanity,  but  is  likely  to  do  great  harm  on  account  of  masking  symp- 
toms which  are  most  important  and  indicative,  and  by  which  alone  one 
must  decide  when  to  operate.  Anodynes,  then,  should  be  given  only 
when  absolutely  necessary.  Cold  applications,  especially  with  the  coil 
over  the  right  iliac  fossa,  may  do  much  to  check  the  course  of  the  dis- 
ease. Laxatives  should  be  avoided,  and  the  stomach  should  be  given 
absolute  rest,  especially  if  it  is  irritable.  Under  such  gentle  and 
non-compromising  treatment  as  this  the  mild  cases  will  improve, 
or  at  least  cease  to  advance,  while  the  graver  and  those  which  shall 
soon  call  for  operation  will  show  little  or  no  improvement.  It  is  there- 
fore with  wisdom  and  with  justice  that  Keen  has  epigramatically  stated 
that  the  "  first  duty  in  the  case  of  appendicitis  is  to  call  a  surgeon." 
Nothing  has  been  more  clearly  shown  within  a  few  years  than  that  a 
large  proportion  of  these  cases,  if  they  are  to  be  saved,  must  be  turned 
over  very  early  for  surgical  relief.  In  other  words,  that  their  thera- 
peusis  is  essentially  surgical,  for  which  reason,  before  describing  the 
operation,  it  may  be  well  to  stop  and  consider  the 

INDICATIONS  FOR  EAELY  OPERATION. 

These  must  be  carefully  watched  for  from  the  very  outset,  since  the 
golden  time  to  operate  is  before  the  pathological  condition  is  too  far 
advanced  for  surgical  remedy.     Even  at  the  end  of  the  first  dav  opera- 
tion should  be  thought  of — possibly  even  performed — if  evidences  of 
severe  and  extending  peritonitis  develop  or  if,  possibly,  signs  of  perfora- 
tion should  supervene.     If  in  a  given  case  in  which  appendicitis  has 
been  diagnosed  or  suspected  the  symptoms  are  not  distinctly  improve*! 
by  the  end  of  the  second  day,  or  even  after  thirty-six  hours,  it  is    best 
to  prepare  for  operation,  perhaps  even  to  operate  at  once.     If  one  wait 
only  for  evidence  of  perforation  or  even  of  general  infection,  disaster 
will  in  all   probability  occur.     The  acute  observer,  noting  the  progress 
of  the  case  from  hour  to  hour,  can  usually  recognize  the  signs  of  im- 
/  pending  perforation  by  a  study  of  the  pulse,  the  temperature,  the  size 
C,  of  the  tumor,  the  rigidity  of  abdominal  muscles,  the  tlevelopment  of 
/tympanites,  the  increase  of  nausea  or  vomiting;  for  which,  however,  he 
yshould  not  wait.     In  general,  then,  it   may  be  said   that  if  tenderness 
ov\  pressure  increase,  if  the  pulse  accelerate,  the  temperature  rise,  or 
abdominal  distension  augment  with  increase  in  size  or  fluctuation  of  the 
tumor,  operation  is  to  be  considered  almost  inevitable,  and  should   be 
'hastened  should  there  be  acute  onset  of  pain.     On  the  other  hand,  if 
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naii-i'U  (li>a|)|>(.'ar  in  twelve  Imiirs,  il"  juilsc  and  tcin[)('ratiiiv  subside, 
and  tonderncsN  diininisli,  the  case  will  prubaMy  run  a  mild  course.  If 
these  an'  present  at  the  end  of  twi-nty-fbur  hours,  the  projrnosis  has 
thereby  iniproviil  ;  but  it  must  be  remembered  that  the  majority  of 
the  rapidly  fatal  eases  are  practically  made  fatal  durinir  the  second  and 
third  days,  and  that,  so  far  as  perf(»rati<)n  is  concerned,  there  are  no 
siijns  j)eculiar  to  this  event  alone,  and  that  if  the  case  be  not  improv- 
ini;  it  is  best  not  to  wait.  Moreover,  tiiere  are  many  undesirable  com- 
plications incident  to  too  lonu:  delay  which  make  the  surireon's  work 
much  hartler.  Distended  intestine  is  restored  to  place  with  much 
greater  difficulty,  while  septic  infection,  if  but  begun,  is  rapidly  spread 
by  the  man<euvres  necessitated  during  ojieration. 

It  will  thus  be  seen,  if  help  is  to  be  atforded  in  cases  in  wliich  per- 
foration is  imminent  or  has  occurred,  that  they  are  among  the  most 
urgent  to  which  the  surgeon  can  be  called,  exceeded  in  this  resju-ct 
only  by  impending  suffocation  or  death  from  haemorrhage.  The  wise 
physician,  therefore,  is  he  who  calls  the  surgeon  early,  and  the  wise 
surgeon  is  he  who  is  always  prepared  for  such  an  operation. 

DIRECTIONS    FOR   EARLY   OPERATION. 

These  directions  are  meant  to  include  operation  when  undertaken 
under  the  circumstances  just  described,  at  any  hour  of  the  night  or 
day  and  with  or  without  surrounding  conveniences.  And,  first  of 
all.  the  operation  should  be  made  with  every  aseptic  precaution  known 
to  the  operator,  omitting,  if  possible,  everything  which  may  endanger 
perfect  asepsis.  If  time  permit,  the  skin  of  the  abdominal  region 
should  have  been  covered  with  a  poultice  of  green  soap  for  the  pur- 
pose of  securing  its  perfect  disinfection. 

Since  it  is  difficult — perhaps  impossible — to  fix  on  the  precise  loca- 
tion of  the  appendix,  and  inasmuch  as  there  is  presumably  now  no  dis- 
tinct abscess  into  which  we  may  open  at  a  convenient  point,  the  incis- 
ion is  to  be  made  in  the  right  semilunar  line  and  of  sufficient  length, 
to  permit  adequate  exploration.  As  one  approaches  the  peritoneum  it 
is  sometimes  found  that  the  areolar  tissue  next  to  it  is  oedematous ; 
but  this  has  no  known  significance.  If  the  peritoneum  be  found 
adherent  to  the  tumor  or  intestine,  it  must  be  opened  higher  up  or 
lower  down,  and  then  carefully  separated.  The  small  intestines  are 
held  upward  and  toward  the  opposite  side  while  the  operator  gently 
searches  for  the  appendix.  If  it  be  not  discoverable,  the  csecum  is  to 
be  raised  and  search  prosecuted  behind  it.  Sometimes,  however,  this 
is  impracticable,  and  at  other  times  quite  impossible.  When,  there- 
fore, the  appendix  is  not  easily  found,  its  location  may  be  best  ascer- 
tained by  following  down  the  band  of  unstriated  muscle-fibres  which 
appears  on  the  anterior  aspect  of  the  ascending  colon  and  leads  down- 


1032  APPENDICITIS. 

ward  toward  the  origin  of  the  vermiform  process.  Its  location  being 
thus  indicated,  it  must  be  sought  for  in  the  thickened  mass  of  exudate 
behind  the  crecum.  If  found  free,  it  is  tied  with  or  without  an  aneur- 
ism needle,  its  mesentery  being  ligated  with  it  by  a  double  ligature  or 
not,  according  to  circumstances.  Sponges  are  then  packed  under  it  to 
receive  any  discharge,  and  it  is  cut  away  outside  of  the  ligature,  which 
should  have  been  applied  as  close  up  to  the  caecum  as  possible.  Its 
stump  should  now  be  disinfected  with  hydrogen  peroxide,  and  then 
seared  with  pure  carbolic  acid  or  the  cautery.  If  this  be  done,  it  will 
not  be  necessary  to  enfold  its  end  and  apply  sutures.  Even  if  found 
buried  in  a  mass  of  exudate,  it  should  be  treated  so  far  as  possible  in 
the  same  way;  but  if  the  base  of  the  stump  of  the  appendix  appear 
gangrenous,  the  dead  portion  should  be  removed  and  the  stump  disin- 
fected, turned  inward,  and  a  few  Lembert  sutures  introduced.  Care 
should  be  exerted  to  collect  upon  sponges  all  pus  or  discharge  or  dead 
tissue,  so  that  nothing  may  be  left  in  the  peritoneal  cavity. 

If  operation  be  performed  late,  and  after  reasonable  search  one  fails 
to  recognize  the  appendix  within  a  mass  of  more  or  less  organized 
exudate  or  in  an  abscess-cavity,  it  will  be  best  to  discontinue  search 
and  prepare  to  drain  the  abscess.  Should  abscess  be  found  between 
the  layers  of  the  mesocolon  extending  backward  or  upward,  counter- 
opening  should  be  made  above  the  iliac  crest.  On  the  other  hand,  if 
an  abscess  has  burrowed  dowuAvard  alongside  of  or  near  the  rectum,  it 
will  be  best  to  puncture  above  the  sphincter,  and  by  making  a  counter- 
opening  in  this  way  secure  drainage  by  the  introduction  of  a  tube 
through  the  rectum. 

Under  all  circumstances  it  is  probably  best  not  to  flush  the  abdomi- 
nal cavity  with  an  antis(>ptic  solution,  but  to  collect  on  sponges  or  suit- 
able substitutes  all  pus  and  debris,  and  with  them  to  dry  the  exposed 
surfaces  thoroughly.  The  only  exception  to  this  rule  should  be  made 
in  cases  of  diffuse  suppurative  peritonitis.  A  local  abscess  between  the 
coils  of  the  intestines  may  also  be  found,  and  should  be  first  protected, 
and  tiien  evacuated  in  the  same  way. 

Unless  pus  has  been  met  with,  the  peritoneal  cavity  is  not  to  be 
drained  after  the  operation,  but  is  to  be  completely  and  carefully  closed. 
Should  the  abscess-cavity  have  been  opened,  it  will  then  be  necessary  to 
drain  with  glass,  or  preferably  with  rubber  tubiug,  the  end  of  which  is 
passed  down  to  the  stump  of  the  appendix.  About  the  tube  should  be 
packed  a  sufficient  quantity  of  iodoform  gauze,  which  may  be  allowed 
to  come  in  contact  with  the  intestines  without  fear.  The  incision 
should  now  be  closed,  save  its  lower  opening  for  the  exit  of  the  drain 
and  the  end  of  the  gauze  which  has  been  p;K-ked  in.  This  gauze 
should  be  removed  in  from  thirty-six  to  forty-eight  hours,  and  it  is 
well  at  this  time  also  to  remove  the  tube,  unless  discharge  be  con- 
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tiniioiis  or  insiifticii-iit.  It  is  also  well  t<>  inxit  secondarv  isuturos,  s;o 
that  afttT  removal  ot"  all  tlraiMa<;i'  material  the  remainder  of  the  alxlom- 
inal  iiieision  may  Ik*  elosed  without  diseomiort  tt»  the  j)atient. 

Between  the  above  o{H'nition — wiiieii  is  made  durinir  i)erhap.s  the 
most  acute  portion  of  tlu'  disease — and  deliberate  operation  between 
attacks  of  recurrent  appendicitis  there  is  virtually  no  diti'erence, 
save  that  the  latter  are  to  be  re|janled  in  the  liirht  of  prophylactic 
operative  treatment,  which  should  be  unilertaken  and  carried  out  when 
circumstances  of  time,  light,  and  surroundings  make  the  prognosis  even 
more  favorable  for  the  patient. 


PERITYPHLITIC  ABSCESS. 

This  term  may  with  some  propriety  be  still  applied  to  cases  of  cir- 
cumscribed suppuration  in  the  neighborhood  of  the  csecum,  tiiough  we 
know  that  99  per  cent,  of  them  are  due  to  inflammation  beginning  in 
the  appendix.  Much  discussion  has  arisen  as  to  whether  these  abscesses 
are  intra-  or  extra-peritoneal,  difference  of  ojiinion  arising  from  the 
supposed  importance  of  such  distinction  in  operating.  It  is  one  of 
little  or  no  practical  im])ortancc,  however,  since,  whatever  such  an 
abscess  may  have  been  originally,  l)v  the  time  it  assumes  the  import- 
ance of  an  abscess  adhesi(»ns  have  shut  it  off  from  the  general  cavity 
and  have  made  it  practically  extra-i)eritoneal,  so  that  it  can  be  opened 
usually  through  the  iliac  fossa. 

Results  of  Operation. — The  results  of  early  removal  of  the 
appendix,  even  when  pus  has  been  present,  have  been  for  the  most  part 
favorable,  and  numerous  lives  have  been  saved  which  would  otherwise 
have  certainly  been  sacrificeil.  That  it  is  well  to  remove  the  appendix 
when  practical)le  is  shown  by  the  fact  that  cases  are  on  record  of  recui*- 
rence  with  great  violence  in  persons  who  had  been  operated  upon, 
but  the  appendix  not  removed  at  the  time.  The  conditions  are  quite 
analogous,  and  w'e  may  hold  that  it  is  as  necessary  to  remove  the 
appendix  when  we  are  operating  for  this  purpose  as  to  remove  a  pus- 
tube  when  we  are  dealing  Mith  a  condition  of  pyosalpinx.  Should 
peritonitis  of  the  diffuse  and  suppurative  variety  develop  after  the 
operation,  it  would  be  best,  probably,  to  open  the  abdomen  and  wash 
it  out.  The  possibility  of  ventral  hernia  from  incomplete  or  insuf- 
ficient closure  of  abdominal  incisions  must  be  borne  in  mind,  and  care 
and  forethought  exercised  at  the  time  of  the  operation,  looking  to  this 
possibility.  Persisting  foecal  fistulre,  which  may  result  from  operation 
for  abscess,  as  already  remarked,  usually  close  spontaneously  in  time. 
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Should  they  fail  to  do  so,  subsequent  operation  for  this  puq^ose  may- 
be required. 

Treatment. 
Between  the  operative  treatment  of  this  condition  and  that  for 
appendicitis  there  is  no  fundamental  distinction,  save  that  the  operation 
is  not  usually  c^uite  so  hurried,  and  can  generally  be  postponed  at  least 
until  daylight,  and  that  one  scarcely  expects  to  meet  with  or  remove  the 
apjK'udix,  but  rather  simply  to  drain  a  large  or  small  collection  of  pus 
through  the  most  accessible  and  feasible  route.  An  opening  is  now 
made  over  the  most  prominent  part  of  the  swelling,  the  incision  being 
usually  made  parallel  to  Poupart's  ligament.  Now,  ordinarily,  as  one 
approaches  the  abscess-cavity  the  deeper  tissues  are  more  or  less  infil- 
trated and  altered  in  appearance  and  density,  and  the  operator  is  usually 
made  aware  by  the  sensation  conveyed  to  his  finger  of  the  proximity 
of  pus.  If  during  the  endeavor  to  find  pus  the  peritoneum  should  have 
been  opened  by  mistake,  it  should  be  at  once  carefully  closed  and  ])ro- 
tccted,  and  the  search  prosecuted  in  the  direction  indicated  by  the  infor- 
mation revealed  by  the  mistake.  The  abscess-cavity  having  been  opened, 
the  finger  should  be  introduced  and  search  be  made  for  faecal  concretions 
or  fi)reio;n  bodies.  Before  final  arrangements  for  drainati:e  are  made  it 
will  be  well  to  wash  out  and  cleanse  this  cavity,  for  which  purpose 
hydrogen  peroxide  is  the  ideal  material.  A  large  drainage-tube  sur- 
rounded with  sufficient  gauze  packing  should  be  inserted  nearly  to  its 
depth,  and  over  this  a  copious  absorbing  and  antiseptic  dressing  applied. 
Should  it  be  found  that  the  abscess-cavity  connects  with  the  intestine, 
and  that  a  fiecal  fistula  is  tlie  result,  the  treatment  should,  nevertheless, 
be  the  same,  since  experience  has  shown  that  most  of  these  fistulae  close 
spontaneously,  Avitli  healing  and  contraction  of  the  old  abscess-cavity. 
When  one  is  quite  uncertain  in  what  direction  to  incise,  although  con- 
fident of  the  presence  of  pus,  Stimson  has  recommended  to  begin  the 
operati(in  as  if  intending  to  ligate  the  external  iliac  artery,  then  to  lift 
up  the  peritoneum  from  the  iliac  fossa,  and  thus  open  the  cavity  as  it 
were  from  behind. 
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By  CHARLES    i;.   KKLSKV,  M.  D. 


Surgical  Anatomy. 

The  rot'tum  inoa-surcs  from  six  to  eight  inches  in  length  in  tlic 
natnral  position  of  the  parts,  bnt  when  dissected  ont  it  will  he  found 
t(t  he  a  couple  of  inches  longer,  because  of  the  straightening  of  the 
normal  curves.  Its  upper  limit  is  marked  by  a  distinct  constriction, 
which  separates  it  from  the  sigmoid  flexure,  and  which  can  easily  be 
felt  by  introducing  the  hand  through  the  anus.  This  constriction  lies 
o[)posite  the  sacro-iliac  synchondrosis  on  the  left  side,  and  marks  the 
limit  of  safe  manual  examination.  AVeir  in  his  measurements  of  the 
rectum  found  that  a  hand  of  less  than  26  cm.  in  circumference  could  be 
introduced  from  17  to  19  cm.  without  inconvenience,  but  not  more. 
He  found  the  greatest  circumference  of  the  rectum  to  be  at  6  or  7  <-ni, 
from  the  anus,  where  it  may  reach  25  or  30  cm.  At  the  upper  part 
of  the  middle  third  it  is  not  more  than  20-25  cm.,  and  thence  it  rap- 
idly diminishes,  being  not  more  than  16-18  cm.  at  the  middle  part  of 
the  superior  third,  and  still  narrower  at  the  constricted  junction  with 
the  sigmoid  flexure.  A  small  hand  may,  therefore,  be  passed  entirely 
into  the  rectal  pouch  without  danger,  and  the  first  and  second  Angel's 
may  be  passed  into  the  sigmoid  flexure  for  palpation,  with  the  outer 
hand  pressing  into  the  pelvis  from  above.  In  this  way  the  two  hands 
may  be  brought  into  actual  contact  except  for  the  separation  caused  by 
the  abdominal  wall  and  the  gut,  and  many  a  diagnosis  may  be  arrived 
at  with  absolute  certainty  which  were  otherwise  impossible.  To  attempt, 
however,  to  pass  any  hand  into  the  sigmoid  flexure  is  attended  by  far 
greater  danger  than  would  be  an  abdominal  section  for  exploration 
and  diagnosis. 

The  rectum  has  two  important  curves — one  longitudinal,  the  other 
lateral.  The  former  follows  in  a  general  way  the  curve  of  the  sacrum 
from  the  tip  of  the  coccyx  to  the  promontory.  Below  the  tip  of  the 
coccyx  it  turns  sharply  backward  to  end  in  the  anus.  The  lateral 
curve  is  toward  the  left  in  the  great  majority  of  cases,  and  this 
explains  why  in  Kraske's  operation  of  excision  the  incision  is  made 
along  the  left  border  of  the  sacrum.  This  curve,  like  the  other,  does 
not  include  the  whole  rectum,  but  only  the  portion  between  the  third 
sacral  vertebra  and  the  left  sacro-iliac  synchondrosis. 
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The  middle  and  upper  portions  of  the  rectum  have  important  sur- 
gical relations.  In  the  former  these  arise  from  the  proximity  of  the 
urinarv  and  genital  organs  to  its  anterior  surface,  the  rectum  being 
closely  connected  with  the  vagina  in  the  female  and  with  the  base  of 
the  bladder  in  the  male.  The  middle  ])ortion  is  covered  on  its  posterior 
surface  in  whole  or  in  part  by  peritoneum,  and  between  it  and  the 
sacrum  are  the  sacral  plexus  of  nerves  and  the  branches  of  the  internal 
iliac  artery.  On  both  lateral  surfaces  it  is  in  contact  with  loops  of 
small  intestine,  which  explains  why  in  cases  of  rupture  or  of  extensive 
prolapse  we  may  have  extrusion  of  many  feet  of  small  intestine  through 
the  anus.  In  front,  in  the  male,  it  is  also  separated  from  the  base  of 
the  bladder  by  coils  of  small  intestine,  while  in  the  female  it  is  in  rela- 
tion with  the  broad  ligament,  the  left  ovary  and  Fallopian  tube, 
and  the  uterus  and  vagina.  For  this  reason  it  often  happens  that  a 
bimanual  examination  by  the  rectum  in  a  female  will  give  more  exact 
information  than  a  vaginal  examination,  for  the  fingers,  instead  of 
being  stopped  by  Douglas's  pouch,  may,  through  the  rectum,  be  car- 
ried behind  and  beyond  it. 

It  follows  from  these  relations  that  incisions  which  involve  only  the 
lower  portion  of  the  rectum  cannot  invade  the  peritoneal  cavity,  while 
those  which  involve  the  middle  and  upper  portions  are  very  likely  to 
do  so.  The  upper  portion  of  the  rectum  is  entirely  surrounded  by 
peritoneum,  and  generally  has  a  mesentery  of  considerable  length — 
three  or  four  inches — though  hardly  anything  in  anatomy  is  more  sub- 
ject to  variation  than  the  length  of  the  mesentery  of  the  colon,  sigmoid 
flexure,  and  upper  rectum.  This  meso-rectum  in  the  majority  of  cases 
Avill  be  found  to  extend  as  low  down  as  the  third  sacral  vertebra,  from 
which  point  it  is  reflected  over  the  sides  and  anterior  surface  of  the  gut 
to  the  uterus  and  vagina  in  the  female  or  the  bladder  in  the  male, 
forming  the  cul-dc-sac  of  Douglas.  In  thus  passing  from  the  sacrum 
to  the  base  of  the  bladder  or  vagina  the  membrane  covers  more  or  less 
of  tlie  sides  and  anterior  surface  of  the  second  portion  of  the  rectum. 

In  the  fold  of  peritoneum  forming  the  meso-rectum  are  found  the 
blood-vessels,  nerves,  and  lymphatics  going  to  the  rectal  wall ;  and  the 
peritoneum,  while  it  admits  of  the  easy  motions  and  changes  in  pt)sitiou 
natural  in  this  portion  of  the  digestive  tube,  does  much  to  hold  it  in  its 
proper  relations,  as  will  be  seen  by  the  fact  that  in  cases  of  amputation 
of  the  lower  end  of  the  gut  it  is  often  impossible  to  pull  down  the 
upper  j^n'tion  till  this  membrane  has  been  freely  divided.  In  the  fold 
of  meso-rectum  also  we  look  for  involved  lyinpliatics  in  all  ca>es  of 
cancer  of  the  rectum. 

As  there  mav  be  great  variations  in  the  length  of  the  meso-rcctuMi, 
so  there  mav  be  in  the  height  at  which  the  folding  from  rectum  to 
bladder  or  vagina  which   forms   Douglas's  ]ioueh   occurs  ;  and  this  is 
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important  in  (U'tcrniinin^  tlic  limit  to  whii-li  incisions  in  the  ixvtal  wall 
may  Ix'  rarritnl  without  o|H'nintr  tho  jK'ritoncal  cavity.  The  tlistance 
of  tho  j)oMch  from  the  perineum  is  ijiven  by  clit!'erent  authorities  a.s 
from  two  to  seven  inches,  but  perhaps  there  are  no  more  accurate 
measiiivment.s  than  those  of  Cripps,  who  souy^ht  to  determine  the 
point  by  injtrting  the  pouch  with  plaster  antl  allowing  it  to  set,  and 
then  plunging  a  needle  through  the  skin  of  the  perineum  till  the 
point  struck  the  plaster.  In  this  way  he  found  the  average  distance 
to.  be  two  and  a  half  inches  with  the  bladder  and  rectum  empty,  and 
three  and  a  half  inches  when  both  are  distended.  These  figures  are, 
however,  of  very  little  practical  value,  on  account  of  the  great  varia- 
tions in  ditlercnt  subjects.  Naturally,  the  measurements  are  much  less 
in  new-born  children,  seldom  exceeding  one  inch,  showing  the  small 
depth  to  which  an  incision  for  imperforate  anus  may  be  carried  without 
opening  the  perit(»neum.  In  cases  in  which  it  is  thought  desirable  the 
fold  of  peritoneum  may  be  carried  a  considerable  distance  upward  into 
the  pelvis  by  allowing  the  bladder  to  become  distended. 

Passing  now  from  the  surgical  relations  of  the  rectum  as  a  whole  to 
its  individual  parts,  there  are  several  points  worthy  of  careful  note: 

First,  it  may  be  well  to  call  attention  to  the  fact  that  there  is  no 
distinct  line  of  demarcation  betAveen  the  rectum  and  anus.  The  anus 
is  by  Henle  considered  to  be  about  one  inch  in  length,  and  therefore  to 
include  that  terminal  portion  of  the  gut  which  is  grasped  by  the  internal 
sphincter.  The  expression  "  fistula  in  ano  "  is  thus  a  proper  one  for 
the  milder  forms  of  the  disease,  though  many  will  be  found  to  involve 
the  rectum,  and  not  the  anus. 

Hilton  long  ago  called  attention  to  a  white  line  marking  the  point 
of  junction  of  the  skin  of  the  perineum  with  the  mucous  membrane 
of  the  anus,  also  the  point  of  separation  of  the  external  from  the 
internal  sphincters,  and  the  place  at  which  many  of  the  terminal 
filaments  of  the  internal  pudic  nerve  perforate  the  wall  of  the  gut. 
The  line  is  by  no  means  easily  detected  in  most  subjects. 

At  the  point  of  union  of  the  mucous  membrane  with  the  skin  of 
the  anus  the  former  is  gathered  into  vortical  folds,  which  diminish 
when  the  bowel  is  distended,  but  are  not  entirely  eifaced.  These  have 
received  from  the  older  anatomists  the  name  of  cohnnme  recti,  or 
columns  of  Morg-ag-ni,  and  between  their  lower  ends  little  arches  are 
sometimes  found  stretching  from  one  to  the  other,  forming  pockets  of 
skin  and  mucous  membrane,  as  shown  in  the  cut.  These  are  more 
developed  in  old  people,  and  doubtless  may  be  the  seat  of  ulceration 
and  abscess  due  to  the  retention  in  them  of  small  particles  of  fseces. 
Quite  recentlv  there  has  been  considerable  discussion  concerning  them, 
due  to  the  fact  that  they  have  been  brought  into  prominence  by  certain 
quacks,  who  attribute  to  them  many  obscure  sensations  about  these 
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parts,  and  even  provide  for  their  division  neat  little  blunt  hooks  and 
curved  bistouries  in  the  "  rectal  cases/'  which  they  advertise  for  the 
cure  of  all  diseases  of  the  rectum  and  anus.  As  a  matter  of  fact,  the 
pouches  as  distinct  pouches  seldom  exist,  though  the  folds  from  one 
column  to  another  can  often  be  seen  without  any  depression  into  which 

Fig.  57. 


Coluii. 


I  anuL'  Recti  and  .■^inu-ses  of  Morgagni. 


a  probe  can  be  passed.  When  there  is  a  pouch  or  cavity,  it  is  as  apt 
to  run  u])ward  under  the  mucous  membrane  as  downward,  and  small 
pits  or  depressions  may  often  be  found  scattered  irregularly  in  the 
anal  mucous  membrane.  But,  like  most  successful  pieces  of  quackery, 
there  is  an  element  of  truth  in  the  midst  of  all  the  deceit,  and  so  in 
this  case  there  is  no  doubt  that  ulceration  of  one  of  the  sinuses  of 
INIorgagni  may  in  rare  instances  cause  much  pain  about  the  anus,  the 
real  cause  of  which  may  easily  be  overlooked. 

Passing  upward  from  the  anus,  the  chief  point  to  be  noticed  regarding 
the  mucous  membrane  is  its  great  amplitude,  which  even  when  the  gut 
is  distended  by  a  large  speculum  prevents  it  from  being  drawn  smooth 
for  examination.  "When  the  finger  is  passed  into  the  normal  bowel 
the  folds  of  mucous  membrane  can  be  distinctly  felt  projecting  into  its 
lumen,  and  obstructing  its  passage.  Attempts  have  been  made  by  care- 
ful study  to  give  these  folds,  which  are  generally  transverse,  a  constant 
position,  and  even  to  give  them  separate  names.  In  spite  of  the  careful 
and  elaborate  work  of  Otis  of  Boston  on  this  special  point,  I  have 
not  yet  come  to  admit  their  anatomical  constancy  or  regularity,  and 
can  go  no  further  than  Kohlrausch,  who  describes  and  figures  one 
fairly  constant  fold,  which  he  names  the  plica  transvcrsalis  recti,  pro- 
jecting well  into  the  lumen  of  the  gut  from  the  right  side,  forming 
rather  more  than  a  semicircle,  and  involving  more  of  the  anterior  than 
the  posterior  wall.  This  duplicature  of  mucous  membrane,  strengthened 
sometimes  at  its  base  by  an  agglomeration  of  the  circular  involuntary 
muscular  fibres  of  the  gut,  is  all  that  there  is  to  the  popular  and  uncer- 
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tain  so-callnl  "third  spliiiictcr  "  of  tin*  r<'<'tiiin — the  iinloratcd  innscle 
wliicli  lias  hoi'ii  imiu'ccssaiilv  «all('<l  into  oxisteiico  to  prevent  the  jias- 
saj^i-  of  (itH'cs  rioin  the  si-^Muoid  tioxure  into  the  ivctnni.  As  a  matter 
of  f'aet,  the  eirenhir  nmxidai"  tihres  are  *rathered  into  iiroiips  at  varions 
])oint.s  of  the  u|)|»ei-  ]Kirt  i>t'  thi'  reetu'.n,  and  the  niiieoiis  nienil>rane 
is  also  t'ohknl  npon  itselt"  transversely  ;  but  there  is  no  eonstanev  in 
the  positi(»n  either  of  the  folds  or  of  the  strenii;thene(l  nuisenlar  l)ands, 
nor  do  they  seem  to  have  any  constant  relation  to  one  another.  It 
is  necessary  to  call  attention  to  these  folds  to  explain  the  ditKcnltv 
often  met  in  attemptin»;  to  explore  the  rectum  with  the  bonjjie,  and 
the  mistaken  diai;:nosis  of  stricture  high  up  often  resulting  there- 
from. 

With  regard  to  the  two  real  sphincter  nmscles,  the  external  and 
internal,  there  are  many  points  of  surgical  and  i)hysiological  interest. 
The  external  is  a  voluntary  muscle  ;  the  internal,  located  just  above 
and  partly  within  its  grasp,  is  composed  of  involuntary,  fibres.  The 
external  is  a  broad  but  thin  layer,  elliptical  in  shape,  spread  out  under 
the  skin  for  about  an  inch  on  each  side  of  the  anus,  but  oidy  reaching 
about  three-fourths  of  an  inch  up  the  canal  ;  while  the  internal  is  only 
2  lines  in  thickness,  but  reaches  up  the  canal  half  an  inch.  Both  mus- 
cles vary  much  in  their  development. 

These  muscles  are  of  the  greatest  possible  surgical  importance  in  all 
operations  about  the  rectum,  and  no  tii)re  of  them  should  ever  be  cut 
unnecessarilv.  After  forcible  stretchino-  thev  generallv  rei»:ain  their 
tonicity  in  a  few  days.  Only  once  have  I  seen  anything  approaching 
permanent  incontinence  follow  this  procedure,  and  in  that  case  the 
.stretching  was  unduly  severe ;  and  as  time  passed  on  they  gradually 
recovered  in  a  great  measure  their  tone  under  proper  treatment.  In 
most  cases  it  is  safe  to  divide  them  both  by  a  single  incision,  preferably 
in  the  median  line,  and  they  will  regain  their  function  after  the  incision 
heals,  as  is  so  often  the  case  in  (istula.  A  double  division  of  both  mus- 
cles should  never  be  done  unless  in  grave  disease,  when  subsequent  incon- 
tinence to  a  greater  or  lesser  degree  may  be  predicted,  especially  in 
women.  The  muscles  shoidd  never  be  divided  by  a  slanting  inci- 
sion when  one  directly  across  the  fibres  can  be  made  to  answer  the 
purpose. 

Although  incontinence  of  fseces  from  incision  and  faulty  union  of 
the  sphincters  is  a  most  serious  condition,  and  one  which  would  often 
be  made  public  in  suits  for  malpractice  were  it  not  for  the  delicacy  of 
the  sufFercrs,  my  own  observation  has  tended  greatly  to  surprise  me  by 
proving  how  very  comfortable  many  people  are  who  have  absolutely 
no  sphintcric  control.  To  understand  this,  the  function  of  the  sphinc- 
ters must  be  studied,  and  the  first  notion  to  be  abandoned  is  the  popu- 
lar one  that  but  for  their  action  there  would  be  a  constant  escape  of 
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ftecal  matter.     This,  except  in  cases  of  diarrhoea,  is  by  no  means  the 
case.     The  function  of  defecation   is  a  c<jniplicated  one,  made  up  of 
several  physiological  factors,  and  the  sphincteric  control  is  but  one  ele- 
ment in  tiie  whole — an  element  which  frequently  is  absent  Avithout  tlie 
knowledge  of  the   individual.     In   the  normal   act  of  defecation  the 
sphincter  plays  a  very  minor  part.     The  solid  faecal  mass  is  accumu- 
lated in  the  sitrmoid  flexure  till  the  daily  time  for  defecation  comes. 
It  does  not  press  upon  the  sphincters,  nor  is  it  ready  to  escape  at  any 
moment  when  the   voluntary  contraction  of  the  guardian   muscle   is 
relaxed.     On  the  contrary,  the  first  step  in  the  composite  act  of  defeca- 
tion is  an  entirely  involuntary  increase  in  the  peristaltic  action  of  the 
sio-moid  flexure  and  upper  rectum,  taking  place  at  a  certain  hour  every 
day,  due  perhaps  to  the  pressure  of  an  increased  amount  of  faeces,  but 
in  (1-reat  measure  to  what  may,  for  lack  of  a  better  term,  be  called 
habit,  and  often    seemingly  dependent    uj)on    a    certain    routine — the 
morning  meal,  the  hot  drink,  or  the  morning  cigar.     Following  the 
involuntary  increase  in  peristalsis,  which  causes  the  desire  for  defeca- 
tion, comes  the  voluntary  act  composed  of  two  factors — the  first  an 
active  contraction  of  the  abdominal  muscles,  and  the  second  a  voluntary 
relaxation  of  the  sphincter,  which  is  habitually  in  a  state  of  tonic  con- 
traction.    Should  the  sphincter  be  incaj)al)le  of  this  tonic  contraction, 
there  would  be  no  noticeable  change  in  the  sequence  of  events  as  far  as 
the  individual's  knowledge  extended,  and  the  act  would  take  place  as 
it  normallv  does.     I  have  seen  many  men  utterly  without  the  power 
of  contracting  the  sphincter  muscle  who  went  through  the  act  of  defe- 
cation everv  dav,  and  told  me  they  had  perfect  control  when  in  reality 
thev  had  none.     The   most  marked  case  I  ever  have  seen  was  one  in 
which  bv  extensive  cicatrization  after  operation  the  lower  three  inches 
of  the  gut  was  converted  into  an  open  cicatricial  canal,  readily  admit- 
ting at  all  times  two  fingers,  over  which  the  patient  had  absolutely  no 
muscular  control ;  and  yet  he  did   not  knt)w  that  he  was  incapalile  of 
performing  any  part  of  the  act  of  defecation,  for  all  of  it,  except   the 
voluntarv  relaxation  of  the  sphincter,  was  performed,  as  it  had  always 
been,  once  a  day  immediately  after  breakfast. 

The  function  of  the  sphincter  which  is  of  greatest  importance  is  the 
opposite  of  the  one  we  have  been  considering.  It  is  the  voluntary  con- 
traction instead  of  the  voluntary  relaxation  of  the  muscle,  the  loss  of 
which  causes  the  suffering  when  the  muscle  is  wounded  ;  and  should  an 
individual  like  the  one  just  referred  to  attempt  to  postpone  or  delay  the 
act  of  defecation  he  would  instantly  realize  his  incompetence.  In  cases 
of  diarrhoea  the  act  must  often  be  delayed  ;  the  power  to  do  this  In- 
voluntary sphincteric  contraction  is  lost  and  hence  the  suffering.  To 
the  man  or  woman  who  never  has  diarrluoa  the  sphincter  is  of  little 
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imjxirtaiuf  ;  t<>  <n\v  -iitU'riiii:  trmn  iiitotiiial  cMtanli  liCr  may  become 
ail  almost  iiitolcraMf  liunlfi). 

It  is  wfU  to  hear  this  action  ot"  tlic  muscle  in  iiiiiid  in  rcadinp;  the 
reports  of  extirpation  of  the  rectum  and  other  ^rave  operations,  in 
which  the  statement  is  made,  as  it  oflen  is,  that  the  patient  has  good 
sphineteric  control  except  when  the  passages  are  loose.  The  patient 
who  has  "go«»d  sphineteric  contnil  except  in  case  of  diarrluca  "  has 
very  little  if  any  contnd. 

The  external  sphincter  is  supplicil  by  the  fourth  anterior  sacral  nerve, 
as  are  als(>  the  levator  ani,  the  coccygeus,  the  ret-tum,  and  the  bladder. 
In  doing  high  amputations  of  the  rectum  it  is  well,  therefore,  to  avoid 
JUS  far  as  possible  the  fourth  anterior  sacral  Ibramen,  through  which 
this  branch  of  the  sacral  plexus  emerges.  Bardcnheuer's  transverse 
section  of  the  sacrum  is  made,  however,  at  the  level  of  the  third  sacral 
vertebra,  and  the  fourth  nerve  sacrificed  mIicu  necessary  to  remove 
extensive  cancerous  de})osit.  Paralysis  of  the  bladder  has  been  known 
to  follow  this  hiirh  incision. 


Examination  and  Diagnosis. 

The  first  step  in  the  diagnosis  of  any  disease  of  the  rectum  is  to 
obtain  a  clear  history  of  the  case.  The  ])atient  may  be  able  to  give 
this  intelligently,  or  it  may  have  to  be  arrived  at  by  careful  questioning, 
but  in  one  M*ay  or  the  other  the  surgeon  must  find  an  answer  to  the 
following  questions  :  How  long  has  the  trouble  existed  ?  Is  there  any 
pain,  and  if  so  what  is  its  character?  Is  there  any  protrusion  of  the 
bowel  at  stool  ?  Are  the  bowels  regular,  oi'  is  there  an  escape  of  blood, 
pus,  or  mucus?  Has  there  been  any  emaciation ?  When  this  infor- 
mation is  obtained,  more  than  half  of  the  work  is  done,  and  sometimes 
the  examination  to  fi)llow  may  be  almost  a  matter  of  form. 

And  yet  the  examination  is  never  to  be  omitted,  for  it  is  simply 
wonderful  how  an  intelligent  patient  may  lead  his  physician  astray  by 
a  verbal  description  of  his  symptoms.  Patients  will  tell  you  they  only 
have  one  passage  a  day,  when  they  have  been  going  to  the  closet  ten  or 
a  dozen  times  every  day  for  months,  the  passages  of  blood  and  slime 
not  being  counted,  but  only  the  solid  fsecal  matter.  In  fact,  T  have 
been  deceived  so  often  by  the  answ^ers  to  this  seemingly  plain  question 
that  I  have  come  to  change  the  phraseology,  and  the  question  now  is 
generally  not  how  many  passages  do  yon  have  a  day  ?  but,  how  many 
times  do  you  go  to  the  closet  in  twenty- four  hours? 

The  best  position  for  examination  in  either  sex  is  on  the  left  side, 
wnth  the  knees  flexed  on  the  abdomen  and  the  buttocks  raised  by  a 
tilted  examining-table  or  chair.  In  my  own  Ayork  I  use  a  plain  four- 
legged  table  which  can  be  elevated  at  the  foot.     The  only  instrument 
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necessary  for  an  ordinary  examination  is  the  index  finger.  By  it,  after 
the  necessary  skill  has  been  acquired,  the  examiner  can  detect  piles, 
fissure,  fistula,  abscess,  and  cancer ;  can  diagnosticate  between  the  dif- 
ferent varieties  of  ulceration  ;  and  can  tell  the  nature  of  a  stricture 
far  better  than  by  sight. 

The  speculum  is  important,  but  is  seldom  used  for  diagnosis.  Its 
greatest  use  is  as  an  aid  to  treatment — to  facilitate  the  making  of  appli- 
cations to  diseased  surfaces.  In  an  obscure  case,  where  pain  is  com- 
plained of  and  digital  examination  is  negative,  the  speculum  should 
be  used  while  the  patient  is  under  ether,  and  a  careful  search  made 
over  the  lower  three  or  four  inches  of  the  bowels.  The  best  instru- 
ment for  this  purpose  is  the  one  shown  in  the  cut.  It  is  the  rectal 
siDCCulum  of  the  late  Clarion  Sims,  only  the  blades  are  made  fully  an 
inch  longer  than  in  his.     With  this  instrument  and  anesthesia  the 

Fig.  58. 


Sims's  Speculum. 

rectum   can  be   carefully  examined   for   the   lower   four  inches,   but 

to  attempt  to  do  so  without  ether  will  only  be  to  inflict  useless  pain. 

Another  useful   speculum  is  figured  below.      In   it  advantage  is 

taken  of  the  reflected    image   on  the   mirror  (A),  and  an   ulcerated 

Fig.  59. 


Aloe  Speculum. 

surface   can   be   reached    for   ti-eatment   through   the   large    fenestrum. 
This  instrument  is  made  in  tliree  sizes. 

Still  another  which  answers  a  very  good  purpose  is  one  which   I 
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Fig.  go. 


Author's  Speculum. 


Ix-'lievr   is  sold   iiikIit  my  name,  but  for  wliidi  I  chiiin    no  ni-iMiiuility 

It  is  .simply  the  <»l(l  »lii<'k- 

bill  vau;iiml  .sjHH'uliim,  with 

OHO  blade  li'iicst rated  to  tin- 

greatest  limit   pos.siblc.      It 

i.s   easy  to  introduee,  o;ives 

as   little  pain   as  any,  and 

does   not    put   the   parts  .<o 

mueh   upon  the   stretch   as 

to  distort   the    natural   aj)- 

j)earanee,   whieh    I    fintl    a 

matter  of  considerable  im- 

jiortanee  in  some  cases.      A 

superficial  lo.ss  of  ti.ssue,  1«  i 

example,     in    the    mucous 

membrane  looks  very  ditVer- 

ently  when  .seen  throuo;h  a 

speculum  which  stretches  the  surface  to  the  point  of  fissurin<ithan  through 

one  which  allows  it  to  fall  evenly  and  natui'ally  between  it^  blades. 

One  other  variety  which  must  not  be  omitted  is  the  well-known 
Sims's  vaginal  speculum,  with  the  groove  for  the  .sphincter  as  sug- 
gested by  Van  Buren. 

With  the.se  instruments  the  surgeon's  armament  is  as  complete  as  it 
would  be  with  more ;  and  the  older  he  grows  in  rectal  surgery  the  le.ss 
use  will  he  have  for  any  of  them. 

There  is  one  other  instrument  useful  in  diagnosis  wdien  skilfully 
used,  but  liable  in  unskilled  hands  to  lead  to  error,  and  oven  to  irre- 
parable harm — the  bougie.  Of  this  but  one  variety  should  be  sold  for 
ex])loration,  or  indeed,  in  the  vast  majority  of  cases,  for  any  other 
purpose,  and  that  is  the  flexible,  red-rubber,  perforated  one  known  as 
Wales's.  This  comes  in  all  sizes  up  to  No.  12,  which  measures  one 
inch  and  three-sixteenths  in  diameter.  For  ordinary  exploration  No. 
7  or  8  will  be  found  best  adapted.  There  is  no  way  to  describe 
how  to  explore  the  upper  rectum  with  this  instrument.  Even  in 
the  best  of  hands  it  may  give  valuable  information  or  may  lead  to 
error.  It  should  be  used  only  after  the  gut  has  been  thoroughly 
emptied  by  an  enema,  and  should  then  be  well  oiled  and  passed 
gently  upward  till  it  stops,  as  it  almost  always  will,  at  the  prom- 
ontory of  the  sacrum  or  in  the  sulcus  formed  by  a  fold  of 
mucous  membrane.  It  should  be  passed  with  the  patient  on  the  left 
side,  to  avoid  the  large  fold  of  mucous  membrane  generally  to  be 
found  on  the  right  wall.  When  it  has  been  stopped  at  this  ])oint,  a 
Davidson's  syringe  should  be  attached  to  it  and  about  four  ounces  of 
warm  water  thrown  through  it  into  the  bowel.     This  distends  the  gut, 
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draws  the  folds  out  of  the  way,  helps  the  instrument  also  past  the 
promontory,  and  if  no  pathological  obstruction  is  present  allows  it  to 
be  passed  its  full  length— about  twelve  inches.  But  when  this  has  been 
done,  if  there  are  symptoms  of  ulceration  of  the  rectum  or  sigmoid 
flexure,  the  examiner  may  well  be  guarded  in  diagnosis  and  prognosis. 
The  bougie  has  passed,  it  is  true,  but  there  may  be  fatal  disease  none 
the  less.  Positive  evidence  is  here  much  more  valuable  than  negative. 
If  after  proper  trials  I  failed  in  my  own  practice  to  pass  a  medium- 
sized  bougie  on  successive  attempts,  I  should  be  willing  to  diagnosti- 
cate a  stricture  in  the  upper  rectum ;  but  it  M'ould  not  be  safe  to  say 
there  was  no  stricture  and  no  extensive  disease  because  the  bougie  had 
passed  did  the  symptoms  point  to  such  disease. 

Too  much  caution  cannot  be  exercised  in  the  employment  of  thi& 
means  of  diagnosis.  With  a  heavy  hand  even  a  flexible  bougie  is  a 
dano-erous    instrument   to  use    in    an    ulcerated  and  thinned   rectum. 

In  cases  of  doubtful  disease  above  the  limit  of  touch  and  vision 
there  is  still  one  method  of  examination  better  than  all  others.  This 
consists  in  bimanual  examination  under  ether,  with  one  hand  wholly 
or  partly  introduced  in  the  rectum.  With  a  small  hand  the  Avhole 
rectum  can  thus  be  explored,  and  with  deep  pressure  upon  the  abdomen 
the  two  hands  can  be  brought  near  enough  together  to  detect  any 
decided  thickening  of  the  wall  of  the  gut.  To  accomplish  this  it  is 
not  necessary,  as  a  rule,  to  introduce  through  the  anus  more  than  the 
extended  fingers  and  palm  of  the  hand,  and  this  procedure  is  attende<l 
by  no  great  danger.  It  is  different  with  the  attempt  to  pass  the  whole- 
hand  and  forearm  into  the  sigmoid  flexure,  as  has  been  done,  for  in 
this  the  danger  of  rupturing  the  bowel   is  imminent. 

It  will  thus  be  seen  that  the  whole  question  of  diagnosis  resolves 
itself  into  drawing  correct  inferences  from  the  patient's  history,  and 
into  recognizing  what  can  be  detected  by  the  sense  of  touch — touch  first 
with  the  index  finger,  next  with  the  bougie,  and  finally  with  bimanual 
examination ;  and  the  greatest  of  all  aids  is  ana?sthesia.  The  rest 
must  be  learned  by  })ractice  and  experience.  There  is  something 
characteristic  in  the  feel  of  each  disease  which  can  never  be  describetl, 
but  must  be  experienced.  Rarely  will  the  skilful  examiner  mistake 
cancerous  deposit  for  dysenteric  stricture,  or  tubercular  for  simple 
ulceration.  About  the  most  difficult  of  all  aftections  for  the  beginner 
to  recognize  by  the  finger  alone  is  haemorrhoids. 

For  anv  delicacy  of  examination  in  an  obscure  case  it  is  evident  that 
the  rectum  must  be  absolutely  empty  and  clean.  For  this  reason  a 
closet  should  always  connect  with  the  examination-room,  not  that  an 
enema  must  be  given  to  every  case  by  any  means,  but  in  doubtful 
cases  or  those  in  which  it  is  intended  to  use  the  bougie  it  is  indispen- 
sable.    Small  particles  of  solid  fieces  held  in  the  folds  of  the  mucous- 
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nu'inbrano  may  easily  he  niistakcii  tor  polypoiil  growtlis  or  lor  the 
roiiorlnMunl  surlaci'  of  an  iiltvr,  aiul  a  jiaticiit  can  extnulo  his  own  piles, 
prolapsus,  or  |H>iypiis  iiuii-li  luort'  easily  when  sittiiii:;  on  the  closet  than 
when  lying  on  the  examiner's  tal>li'. 

Congenital  Malformations. 

Although  no  praetitioner  sees  many  eases  ot"  eongeiiital  malfor- 
mation, the  condition  is  not  so  uncommon  but  that  any  one  may  he 
callcnl  upon  to  treat  it  at  any  time,  and  very  possibly  when  far  removed 
from  the  opportunities  for  consultation.  As  far  as  my  own  experience 
goes,  I  am  ready  to  believe  that  a  majority  of  these  cases  occur  in  the 
lower  walks  of  life,  and,  either  from  lack  of  diagnosis  or  from  an  igno- 
rant dread  of  surgery  on  the  part  of  the  parents,  are  allowed  to  die 
iinrelievetl.  Twice  during  the  past  year's  hospital  practice  ])arents 
have  resisted  all  my  j^ersuasion  to  allow  me  even  to  incise  an  occluding 
nienilirane  when  the  little  suHcrers  were  in  the  midst  of  severe  intes- 
tinal obstruction. 

To  understand  properly  the  varieties  of  this  condition  it  must  be 
remembered  that  the  rectum  and  anus  are  developed  from  ditferent 
la  vers  of  the  blastodermic  membrane — the  former  from  the  internal 
and  middle  layers,  the  latter  from  the  external.  The  primitive  intes- 
tine terminates  at  first  in  a  cul-de-sac  common  to  it  and  the  urachus. 
About  the  eighth  week  a  partition  is  formed  dividing  this  cavity  into 
the  rectum  and  the  uro-genital  canal,  the  partition  being  the  perineum. 
At  the  same  time  a  depression  is  being  formed  in  the  skin  at  the  site 
of  the  anus,  which,  gradually  extending  upward,  unites  with  the  blind 
rectal  pouch  about  the  end  of  the  fourth  week.  All  of  the  malforma- 
tions found  at  birth  are  due  either  to  a  failure  to  form  a  suitable 
depression  in  the  external  blastodermic  membrane  for  the  anus,  to  a 
failure  of  the  rectal  cul-de-sac  to  descend  low  enough  to  meet  the 
depression  thus  formed,  or  to  a  failure  to  form  a  perfect  perineum  and 
.septum  between  the  rectum  and  the  uro-genital  canal. 

The  varieties  of  malformations  may  be  arranged  into  various 
groups.  The  simplest  of  all  is  a  mere  narrowing  of  the  rectum 
or  anus  at  some  point  without  complete  occlusion — a  congenital 
stricture  of  greater  or  less  calibre.  This  narrowing  may  be  very 
slight,  or  mav  reach  a  degree  which  hardly  admits  the  passage  of 
meconium.  In  the  former  class  of  eases  the  condition  may  never 
cause  any  symptoms,  and  is  very  likely  to  go  undetected  till  the 
patient  reaches  adult  life.  It  is  a  curious  fact  that  many  of  these 
cases  go  to  adult  age  without  complaining  of  anything  but  chronic 
constipation,  and  yet  after  a  certain  time  of  life  begin  to  show  all  the 
symptoms  of  stricture  with  ulceration.  This  clinical  fact  has  been 
explained  on  the  ground  that  in  infancy  and  youth  the  tissues  have  no 
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tendency  to  contraction  or  induration,  Ijut,  on  the  contrary,  are  supple 
and  elastic,  and  the  function  of  defecation  is  carried  on  without  great 
dithculty  in  spite  of  the  obstacle;  while  at  a  later  period  the  trouble 
becomes  more  marked,  there  is  increasing  obstruction,  the  embryonic 
tissue  begins  to  degenerate,  and  ulceration  is  added  to  the  obstruction. 

In  treatment  this  embryonic  tissue  will  be  found  very  rebellious 
and  unvielding  to  anything  l)ut  the  knife.  Dilatation  may  accomplish 
good,  but  complete  division  and  subsequent  dilatation  will  do  much 
more. 

This  form  of  disease  must  not  be  confounded  with  the  one  now  to 
be  described,  in  which  either  rectum  or  anus  is  occluded  by  a  mere 
membranous  diaphragm  drawn  across  it  like  the  hymen,  and  being 
completely  impervious  or  having  perhaps  several  openings.  The 
membrane  may  be  of  greater  or  less  firmness,  and  may  be  composed 
either  of  skin  or  of  mucous  membrane.  It  may  be  thin  enough  to 
bulge  with  meconium  when  the  child  strains,  or  even  to  rupture  spon- 
taneously. This  is  the  simplest  of  all  the  varieties  to  treat,  yielding 
readily,  as  an  imperforate  hymen  would  do,  to  a  crucial  incision ;  but, 
unfortunately,  it  is  also  one  of  the  rarest  forms  of  the  disease. 

We  come  now,  naturally,  to  the  more  serious  forms  of  these  affec- 
tions— conditions  which  may  confront  the  practitioner  at  any  moment, 
and  which  require  a  considerable  degree  of  surgical  knowledge  for  their 
proper  treatment. 

The  third  class  of  malformations  includes  all  those  cases  in  which 
there  is  an  entire  absence  of  the  natural  anus  and  the  rectum  ends  as  a 
cul-de-sac  at  a  greater  or  less  distance  from  the  skin.  Some  of  these  cases 
are  marked  by  a  slight  dimple  at  the  point  where  the  anus  should  be ;  in 
others  the  perineal  raphe  extends  directly  over  the  spot.  The  presence 
of  a  dimple  is  not  to  be  considered  as  an  indication  that  the  cul-de-sac 
is  any  nearer  the  surface  than  it  would  be  were  the  raphe  well  marked. 
The  external  sphincter  is  also  sometimes  well  developed,  and  at  other 
times  entirely  wanting.  A  distinct  fibrous  cord  may  be  present  lead- 
ing from  the  cul-de-sac  to  the  skin,  or  the  rectal  pouch  may  hang 
free  in  the  pelvis  or  be  attached  to  some  adjacent  part. 

The  fourth  variety  includes  the  cases  in  which  the  rectum  ends  as 
above,  but  ^vhere  the  anus  is  normal.  In  these  cases  the  septum  is 
composed  of  fibrous  tissue  lined  both  above  and  below  by  mucous 
membrane,  and  it  is  not,  a**  in  the  second  variety,  merely  a  membranous 
partition,  though  it  may  be  perforatecl  and  allow  of  a  slight  dribbling 
of  meconium. 

In  another  variety  the  anus  is  absent  and  the  rectum  ends  by  a 
fistulous  opening  somewhere  in  the  perineum  or  sacral  region,  and  iu 
still  another  variety  the  anus  is  also  absent  and  the  rectum  terminates 
in  the  urinary  or  genital  tract.     Forty  per  cent,  of  all  cases  will  be 


COSGENITAL   MALl'DllMATIOSS. 


104: 


fouml  to  loiiiL'  untU-r  tlii>   latti-r  rla><,  ami   tin-  variety    in   wliiili  the 
rectum  euds  in  the  vagina  is  the  most  euinmnn.      lu  females  the  opening 

Fig.  61. 


Kectum  ending  in  a  Blind  Pouch,  anus  normal. 

is  very  rarely  into  the  bladder,  wliile  in  males  it  is  more  often  into  the 
bladder  than  into  the  urethra.    In  males,  when  the  communication  is  ure- 

FiG.  62. 


^-^  ..-^p'C5^V|^ 


Same  as  last,  with  Absence  of  Anus. 
thral,  the  meconium  will  at  times  dribble  away  from  the  meatus  inde- 
pendently of  the  act  of  urination,  and,  though  the  first  flow  of  urine 
may  be  mixed  with  meconium,  the  remainder  will  be  clear.      "When  the 
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communication  is  with  the  bladder,  the  whole  of  the  urine  will  be  thick 
and  greenish,  and  the  condition  is  much  more  serious.     Children  with 

Fig.  63. 


Rectum  ending  in  Fistulous  Track. 


a  vesical  opening  are,  as  a  rule,  quickly  exhausted  by  the  resulting  cj's- 
titis,  but  with  an  urethral  opening  the  patient  may  reach  adult  age. 

In  the  diagnosis  of  the  third  and  fourth  varieties  it  is  naturally  of 
the  utmost  importance  to  determine  the  position  of  the  rectal  pouch  and 


Fig.  64. 


XBmi'hj- 


Kcctuiu  ending  in  Hladdor. 

h^  distance  from  the  surfiice  of  the  perineum.  In  some  cases  a  bulging 
and  fluctuation  on  coughing  or  crying  will  indicate  that  the  cul-de-sac 
is  onlv  a  short  distance  from  tiie  skin  or  from  the  bottcMU  of  the  nual 
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dcprt^ssion  ;  l)nt  those  cases  are  rare,  and  any  attt'iiii>t  {>>  cau-f  l)uli:- 
ing  by  tlie  administration  of  a  laxative  is  nn)nstitial)K'. 

In  a  ijeneral  way  it  may  be  said  that  if  the  pelvis  is  normal  in  its 
measurements  and  the  external  Ljenitals  show  no  malformaticjn  or  laek 
ttf  development,  there  is  a  |)rol ability  that  the  defect  in  the  reetnm  is 
not  of  the  most  serious  kind,  nnd  the  pon<h  is  pretty  iK'ar  the  surface. 
Nearness  of  the  tuberosities,  on  the  other  hand,  is  a  siirn  that  the  cul- 
de-sae  is  hii:;h  up;  and  vaiijinal  exploration  may  be  of  great  assistance, 
for  if  the  vagina  or  bladder  take  the  place  in  the  hollow  of  the  sacrum 
Avhieh  should  be  filled  by  the  rectum,  the  indication  is  plain. 

In  the  treatment  of  these  cases  we  must  be  guided  by  the  accumu- 
latetl  experience  of  many  men  rather  than  by  individual  opinion.  Col- 
leettxl  and  analyzed,  the  cases  give  residts  from  which  clear  general  rules 
of  practice  may  be  deduced. 

In  the  first  variety  the  treatment  has  been  indicated.  In  the  class 
of  thin  membranous  sejita  life  may  bo  prolonged  and  the  child  may  be 
cured  by  nicking  and  subsequent  dilatation.  Difficulty  may  be  expe- 
rienced in  deciding  when  this  plan  is  a])plicable  to  the  fourth  class;  but 
when  the  septum  is  firm  and  unyielding,  ev^en  though  meconium  may 
dribble  through  it,  treatment  bv  nicking  and  dilatation  will  onlv  ";ive 
temporary  relief,  and  the  calibre  thus  gained  cannot  be  maintained  by 
the  use  of  bougies. 

In  the  fourth  variety  an  ex])l()ratory  operation  shoidd  always  be 
undertaken  to  try  and  roach  the  cul-de-sac,  and  failure  to  accomplish 
this  should  be  followed  immediately  by  left  inguinal  colotomy.  If 
the  rectal  cul-de-sac  be  reached,  it  must  be  drawn  down  and  attached 
to  the  skin  of  the  anus,  so  that  the  incision  through  the  perineum 
may  be  furnished  with  a  mucous  lining,  otherwise  it  will  imme- 
diately contract  into  a  mere  fiecal  fistula,  which  will  eventually  cause 
the  death  of  the  little  i)atient,  and  which  can  never  be  kept  open  by 
bougies. 

In  this  operation  the  cutaneous  incision  should  reach  from  the  scro- 
tum to  the  tip  of  the  coccyx,  and  should  be  carried  upward  and  back- 
ward in  the  direction  of  the  hollow  of  the  sacrum.  With  a  sound  in 
the  male  urethra  or  female  vagina,  and  frequent  use  of  the  finger  in  the 
incision  and  deep  pressure  on  the  abdomen  to  detect  fluctuation,  the 
incision  may  be  deepened  stroke  by  stroke  until  it  has  extended  an  inch 
or  an  inch  and  a  half,  when,  if  the  jiouch  be  not  reached,  it  should  be 
abandoned.  The  use  of  a  trocar  through  the  incision  is  evidently 
nnsurgical.  Even  when  successful  in  finding  the  pouch,  the  puncture 
does  no  good,  and  the  bladder,  uterus,  or  peritoneum  are  much  more 
liable  to  be  punctured  than  the  cul-de-sac.  Again,  the  cul-de-sac  often 
hangs  loose  in  the  pelvis  and  is  covered  by  peritoneum,  so  that  its 
puncture  in  this  way  is  merely  the  cause  of  fsecal  extravasation  into  the 
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peritoneal  cavity  and  death.  In  Cripps's  table  there  are  14  deaths  in 
17  punctures  with  the  trocar. 

In  cases  where  the  cul-de-sac  has  been  reached  by  the  perineal  incis- 
ion it  may  not  be  possible  to  draw  the  end  of  the  gut  down  and 
attach  it  to  the  skin  at  the  site  of  the  normal  anus.  In  such  the  coccyx 
should  be  excised  to  allow  room,  and  the  anus  established  at  that 
point. 

In  the  cases  in  which  the  gut  terminates  by  a  fistuhjus  opening  in 
the  perineum  or  in  the  urethra,  an  attempt  should  be  made  by  free 
incision  to  find  the  cul-de-sac  and  bring  it  to  the  surface,  either  in  the 
perineal  or  sacral  region,  as  in  the  last  class  of  cases,  and  failure  to  do 
this  should  be  followed  by  colotomy.  In  the  variety  of  recto-vesical 
fistula  colotomy  should  be  done  without  previous  perineal  search.  In 
the  cases  of  urethral  fistula  the  surgeon  may  delay  operation  for  a  time 
if  there  be  no  signs  of  intestinal  obstruction  or  if  the  malformation  be 
not  exhausting  the  little  patient  by  irritation.     Some  of  these  cases 


Fig.  65. 


Rizzoli's  Operation. 


seem  to  suffer  little  from  tlie  condition,  and  every  week  that  can  be 
gained  renders  the  pelvis  larger  and  the  operation  proportionally 
easier ;  but  the  watch  kept  on  the  jiatient's  condition  must  be  very 
close. 

In  the  ca.ses  of  recto-vaginal  fistula  the  problem  is  easier,  because 
the  opening  is  generally  large  enough  to  prevent  intestinal  olxstruction 


PROCTITIS  AM)  ri:i:ii'j:uLTins.  looi 

or  ciui  Im-  iiuulo  so  liy  ^joutlc  dii^ital  dilatation,  ami  ojicration  can  ho 
jK)Stpont'(l  till  the'  jK'lvis  has  had  time  to  dovcloj).  The  operation  of 
Rizzoli   should   then    he   pertornied. 

With  the  patiiMit  in  the  lithi>toniy  position  a  sharplv-eiirved  vesical 
soinul  is  pa»ed  into  the  iwtmn  throii»rh  the  vai^inal  oritice.  An  incis- 
ion is  tlu'ii  ina<le  in  the  nuHlian  lini",  reachinji;  from  tiir  margin  of  the 
anal  oritice  in  the  vagina  to  the  tip  of  the  coccyx,  and  carried  deeply 
enongh  to  reach  the  surface  of  the  rectum,  but  not  deeply  enough  to 
cut  into  it.  The  dissection  of  the  rectum  must  be  continual  cautiouslv 
till  it  is  completely  freed  from  its  attachments,  and  the  incision  must 
be  carrietl  aroimd  the  vaginal  anus  with  its  sphincterie  fibres  till  it  can 
be  trans|)lantcHl  without  much  traction  into  the  posterior  angle  of  the 
cutaneous  incision,  as  near  as  possible  to  the  coccyx.  The  separation 
of  the  rectum  on  its  anterior  surface  should  be  complete.  The  margin 
of  the  anus  is  next  to  be  stitched  to  the  cutaneous  surface ;  the  sides  of 
the  vagina  are  then  approximated;  and  lastly,  the  perinenm  is  repaired. 

Proctitis  and  Periproctitis. 

Simple  proctitis  may  be  either  traumatic  or  catarrhal. 

Traumatic  proctitis  may  be  due  to  any  sort  of  violence,  and  perhaps 
that  arising  from  the  too  frequent  or  rough  use  of  the  syringe  is  the 
most  common.  Foreign  bodies  are  sometimes  introduced  into  the  rec- 
tum in  gratification  of  erotic  desires,  and  set  up  severe  inflammation. 
There  is  a  school  of  quackery  in  our  country  which  rests  mainly  on  the 
use  of  a  hard-rubber  syringe  for  the  patient's  .self-treatment.  The  noz- 
zle is  long,  and  bent  at  a  right  angle  to  the  cylinder,  and  the  brain  of 
the  quack  is  exerci.sed  in  telling  the  patient  just  where  on  the  posterior 
wall  of  the  rectum  his  "  ulcer"  is  situated,  and  in  putting  an  umbrella 
ring  round  the  long  nozzle  of  the  syringe,  so  that  it  may  reach  just  to 
the  proper  point  and  stop.  The  patient  then  throws  a  forcible  stream 
of  medicated  fluid  or  hot  water  against  exactly  the  same  point  in  the 
rectum  daily  till  the  ulcer  which  he  is  supposed  to  be  curing  is  no 
longer  a  delusion,  but  an  actuality. 

The  worst  ca.se  of  traumatic  proctitis  I  have  ever  seen  is  now  under 
my  care,  and  has  been  for  some  months.  It  arose  from  the  injudicious 
use  of  topical  applications  to  a  supposed  stricture  of  the  rectum  through 
a  speculum.  The  applications  were  made  four  times  a  day,  and  the 
patient  tells  me  they  were  composed  of  some  acid.  At  all  events,  the 
proctitis  ended  in  an  ulcer  three  inches  long  by  one  and  a  half  wide, 
which  resisted  all  treatment  for  many  months,  but  finally  yielded  to 
prolonged  rest  and  diet. 

Catarrhal  proctitis  may  be  acute  or  chronic.  The  acute  form  is 
more  often  due  to  the  retention  of  hard  scybalous  masses  than  any- 
thing  else.      Another   frequent  cause   is   too   active  purgation  often 
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repeated.  Servants  who  live  upon  liver  ])ills  or  some  other  patented 
cathartic  suffer  from  this,  as  do  also  children  with  pin-worras.  Chronic 
proctitis,  generally  circumscribed,  is  not  an  uncommon  result  of  the 
pressure  of  a  heavy  or  misplaced  uterus  upon  the  gut,  and  is  almost 
always  associated  with  benign  polypus.  It  would  seem  as  though  the 
new  growth  acted  as  a  foreign  body  and  j)ro(luced  inflammation  in  the 
surrounding  mucous  membrane  merely  by  mechanical  irritation.  These 
cases  are  often  very  severe,  and  are  always  incuraijle  till  the  polypus 
lias  been  removed. 

Esmarch  and  Bushe  both  give  the  gouty  diathesis  as  a  cause  of 
chronic  proctitis,  and  treat  it  by  the  usual  remedies  for  the  condition. 
In  almost  all  cases  of  prolapsus,  haemorrhoids,  or  benign  growths  of 
the  rectum  a  certain  amount  of  chronic  proctitis  will  be  found  asso- 
ciated. 

Besides  these  causes  of  acute  or  chronic  proctitis,  there  are  certain 
specific  poisons  which  will  produce  tlie  disease.  Tiiese  are  gonorrhoea, 
dysentery,  and  dij)htheria.  Gonorrhoea  and  dysentery  will  be  more 
particularly  referred  to  under  Ulceration  and  Stricture.  Diphtheritic 
])roctitis  is  a  local  manifestation  of  the  general  poisoning,  exactly  anal- 
ogous to  the  inflammation  of  the  air-passages  and  attended  by  the 
j)roduction  of  the  same  exudate — in  males  in  the  rectum,  in  females 
generally  also  in  the  vagina. 

In  the  acute  variety  of  catarrhal  jiroctitis  the  inflammation  does 
not  extend  deeper  than  the  mucous  membrane,  which  is  congested  and 
hvperfemic.  In  the  chronic  the  inflammation  involves  the  submucous 
and  muscular  layers.  The  acute  variety  generally  ends  in  resolution  in 
a  week  or  a  fortnight  when  the  cause  can  be  removed,  but  it  may  go 
on  to  actual  destruction  of  tissue  and  death  of  the  parts.  The  chronic 
results  in  infiltration  and  thickening  of  the  wall  of  the  gut,  which 
may  end  in  superficial  or  deep  ulceration. 

The  symptoms  in  the  acute  form  are  heat  and  weight  in  the  part, 
with  pain  involving  the  uterus,  bladder,  and  sacrum  and  radiating  in 
all  directions.  The  anus  becomes  red,  excoriated,  and  painful,  and 
sometimes  the  mucous  membrane  may  become  slightly  evertetl  from 
swelling.  The  evacuations  are  frequent  and  painful,  and  sometimes 
streaked  with  blood,  every  particle  of  fiijces  acting  as  a  direct  irritant  to 
the  involved  mucous  membrane.  In  the  more  severe  forms  there  is  a 
train  of  constitutional  symptoms  added  to  the  local  ones. 

In  the  chronic  form  of  the  disease  the  symptoms  are  all  less  niarked, 
but  equally  significant.  The  diarrhoea  and  tenesmus  may  alternate  with 
constipation,  and  the  discharge  ceases  to  contain  blood  and  is  composeil 
of  mucus  voided  only  with  the  fiTpces.  The  pain  in  great  measure  dis- 
appears, and  leaves  only  a  sense  of  weight  and  uneasiness  to  mark  the 
condition. 


ABSCESS.  10.3:3 

Tlu"  trcatmont  of  pnK'titis  consist.s  first  of  all  in  icinovin*;  tiic  i-aiiso. 
If  liaMiiurrhoids  are  at  tlu-  bottom  of  the  trouble,  they  must  he  remove<l ; 
so  also  with  polypus.  If  the  uterus  l>e  at  fault  the  ease  should  be 
haudtil  over  to  the  gyneeolojjist.  After  this  has  been  done  the  treat- 
ment is  both  loeal  and  eonstitutional.  Absolute  rest  in  be<l,  a  diet  of 
milk,  meat,  and  eirgs,  daily  evaeuation  of  the  b(»\\els,  and  sedative 
enemata  of  stareh,  bismuth,  and  opium,  will  generally  sulKee  in  a  few 
days  for  an  aeute  ease.  In  the  ehronie  form  loeal  astringents  may  be 
necessary,  and,  unless  the  disease  be  well  eireumseribed,  these  sliould 
Ix*  made  by  enemata  and  not  through  the  speculum,  which  is  in  itself 
an  irritating  mode  of  treatment.  Sul[)hate  of  zinc,  tannin,  and  weak 
solutions  of  nitrate  of  silver  may  be  tried  in  turn.  For  the  treatment 
of  the  cases  in  which  ulceration  has  resulted  the  reader  is  referred  to 
the  section  on  Ulceration. 

Periproctitis  may  be  circumscribed  or  ditfuswl,  and  may  be  the 
result  of  direct  traumatism,  but  is  generally  septic.  In  the  diffused 
form  it  is  the  most  frequent  cause  of  death  after  operations  upon  the 
rectum.  It  is  analogous  to  septic  peritonitis  following  childbirth,  and 
in  its  clinical  history  strongly  resembles  pysemia.  The  report  of  a 
single  case  will  convey  a  clear  idea  of  the  disease.  In  about  forty- 
eight  hours  or  three  days  after  an  operation  the  patient  has  a  chill  and 
a  sharp  rise  of  temperature,  sometimes  to  105°  F.  Almost  imme- 
diately a  careful  examination  will  reveal  somewhere  in  the  pelvis  or 
buttocks  a  brawny  swelling,  which  is  tender  on  pressure  and  per- 
haps red  on  the  surface,  but  contains  no  pus.  If  the  inflammation  be 
very  deep,  this  may  first  appear  several  days  later  above  Poupart's 
ligament.  Great  sloughing  is  sure  to  result,  and  the  patient  is  most 
likely  to  die  of  chronic  pytemia  and  exhaustion.  In  one  of  my  own 
cases,  in  spite  of  very  free  incisions  into  the  buttock  and  perineum,  the 
sloughs  steadily  continued  for  weeks,  causing  frequent  htemorrhages, 
opening  into  the  rectum  in  two  places,  and  finally  into  the  bladder, 
and  causing  the  death  of  the  patient  by  exhaustion.  In  another  no 
incision  was  possible;  the  inflammation  first  showing  itself  by  the  infil- 
tration of  the  right  side  of  the  abdominal  wall  above  Poupart's  liga- 
ment, and  steadily  advancing  in  the  cellular  plains  till  it  reached  the 
axilla.  The  only  treatment  for  the  condition  is  free  incision  as  soon  as 
the  inflammation  can  be  detected. 

In  the  circumscribed  variety  the  prognosis  is  less  grave,  though 
large  abscesses  result  and  cause  bad  fistulse.  Here  also  deep  incision 
and  free  drainage  are  the  only  proper  treatment. 

Abscess. 

Superficial  abscesses  around  the  anus  may  arise  from  a  multitude  of 
causes.     The  simplest  form  is  that  which  originates  in  the  delicate  skin 
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of  the  margin  of  the  amis,  either  from  slight  traumatism  or  irritation, 
or  from  inflammation  of  one  of  the  glands  with  which  the  part  is 
studded,  or  the  suppuration  of  an  inflamed  cutaneous  tag  of  skin  or 
external  hsemorrhoid. 

This  form  of  abscess  is  always  distinctly  circumscribed,  causes 
intense  pain,  and  ends  in  ru])ture  on  either  the  cutaneous  or  the 
mucous  surface,  almost  invariably  producing  in  the  end  a  small  super- 
ficial fistula.  I  have  seen  several  examples  of  this  trouble  from  the 
use  of  carbolic-acid  injections  into  haemorrhoids,  the  injection  causing 
su])puration  beneath  the  pile,  and  the  pus  finding  its  way  to  the  surface 
just  at  the  verge  of  the  anus. 

Inflammation  at  this  point  seldom  ends  in  resolution,  and  as  soon 
as  there  is  any  evidence  of  pus  the  knife  should  be  used.  ^luch  dis- 
cussion has  been  indulged  in  as  to  the  proper  incision  in  these  marginal 
abscesses,  whether  a  mere  free  evacuation  of  the  ])us  is  all  that  is  nec- 
essary, or  whether  the  usual  operation  for  fistula  should  be  performed, 
notwithstanding  the  existence  of  only  an  external  ojiening.  I  have 
tried  both  ways  many  times,  but  seldom  have  succeeded  by  cutaneous 
incision  into  the  abscess-cavity  alone  in  preventing  a  subsequent  open- 
ing on  the  adjacent  mucous  surface ;  and  my  present  ])ractice  is,  after 
making  a  cutaneous  incision,  to  pass  a  director  to  the  point  where  the 
wall  of  the  abscess  on  the  rectal  side  is  the  thinnest,  perforate  the  gut 
at  this  point,  and  cut  as  for  fistula. 

An  abscess  within  the  rectum  may  at  any  time  result  from  the  sup- 
puration of  an  internal  hsemorrhoid,  and  may  end  either  in  a  bad  form 
of  ulceration  or  in  a  blind  fistula  of  the  internal  variety.  This  is 
another  not  infrequent  result  of  the  method  of  curing  hfemorrhoids  by 
injections. 

One  other  form  of  superficial  abscess  arises  from  suppuration  of  the 
subcutaneous  connective  tissue.  This  may  be  due  to  any  traumatism, 
to  exposure  to  cold,  as  sitting  on  a  damp  seat,  or,  in  proper  subjects, 
to  tubercular  ulceration  at  the  margin  of  the  anus.  In  the  latter  class 
of  cases  a  slight  perforation  of  the  mucous  membrane  from  the  break- 
ing doAvn  of  the  tubercular  deposit  is  the  first  step,  and  the  acute 
inflammation  of  the  adjacent  cellular  tissue  the  result.  These  cases 
may  be  attended  by  very  slight  symptoms  while  quite  large  collections 
of  pus  are  forming. 

There  is  but  little  hope  of  resolution  in  these  subcutaneous  abscesses 
also,  and  an  early  free  incision  should  be  made  as  soon  as  pus  has  formcil. 
If  the  wall  of  the  abscess  has  a])])r()ached  so  near  the  gut  that  ouly  the 
wall  of  the  gut  shuts  oif  the  abscess-cavity  from  the  rectum,  pertbra- 
tion  is  almost  certain  to  occur,  as  in  marginal  abscesses,  in  spite  of  a 
cutaneous  incision  ;  and  the  blotter  ))ractii'e  is  to  break  through  this 
barrier  with  a  director  and  divide  the  sphincters.      In  tubercular  jiaticnts 
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more  tlian  this  must  l)e  <l(»iu'.  In  such  cases  the  al)sccss  alwavs  has  an 
internal  orifice,  an«l  means  nuist  be  employed  th(»run^hly  to  destrov 
all  the  tubercular  deposit.  This  is  be>t  done  with  the  Pacjuelin 
canterv,   l)Ut  the  sharp  curotte  may   be  sub.-titnted. 

A  more  serious  form  of  ai)scvss  around  the  rectum  is  that  which 
oriirinates  in  the  ischio-recta!  fn»a  or  in  the  >|»acc  Itouudcd  bv  tiie 
K'vator  ani  above  an«l  the  >Uin  l)elow.  Here  also  traumatism  plays  an 
important  part  in  the  causation,  but  another  kind  of  traimiatism  is  to  be 
looked  for.  The  [)resence  of  foreign  b(xlies,  either  swallowed,  such  as 
fish-b<»ues,  or  introduced  jjo/-  atiuiit  ;  the  violent  use  of  the  syringe  and 
the  perforation  of  the  rectal  wall  by  the  end  of  the  })ipe ;  and  the 
inHammatiou  so  often  seen  in  c-onncctiou  with  old  strictures  of  the 
rectum, — are  all  a<'tive  elenu'nts  in  the  causation  of  this  variety  of 
disease. 

Abscess  in  this  locality  shows  itself  by  all  the  usual  signs  of  acute 
inflammation.  There  may  be  considerable  constitutional  disturbance, 
chill,  and  rise  of  temperature ;  and  there  will  be  local  pain,  tenderness, 
and  a  hard  swelling.  The  pus,  if  left  to  itself,  finds  its  way  eventually 
to  both  the  cutaneous  and  mucous  surfaces,  and  a  deep  fistula  is  the 
result.  The  deep  urethra  may  be  pressed  upon,  with  resulting  reten- 
tion of  urine.  This  is  a  thing  which  should  ahvays  be  guarded  against 
in  any  of  the  more  serious  abscesses  of  this  part.  Several  times  I  have 
seen  it  overlooked  where  the  condition  was  perfectly  evident,  the 
patient's  complaints  being  all  referred  to  the  abscess ;  and  in  one  very 
sad  case  I  saw  the  life  of  a  strong  young  man  sacrificed. 

Doubtless,  an  abscess  of  the  isehio-rectal  fossa  may  undergo  resolu- 
tion with  any  kind  of  treatment  or  with  none  at  all,  but  it  seldom  does. 
The  proper  treatment  is  an  early  and  free  use  of  the  knife,  the  design 
being  to  prevent  the  formation  of  the  fistula  which  is  almost  certain  to 
be  the  result  when  nature  is  left  to  its  own  course.  As  soon  as  the 
hard,  brawny  swelling  appears,  without  waiting  for  pus  it  should  be 
freely  incised.  Ether  should  be  given,  and  a  fine,  straight  bistoury 
should  be  entered  at  the  centre  of  the  sw^elling  and  pushed  straight 
forward  parallel  with  the  gut,  till  pus  issues  by  the  side  of  the  blade  if 
pus  be  already  formed.  When  it  is  certain  that  the  centre  of  the  abscess 
has  been  reached,  a  generous  incision  should  be  made  as  the  knife  is 
withdrawn.  Into  this  incision  the  finger  should  be  passed,  and  all 
partitions  and  sloughing  tissue  broken  down,  the  cavity  being  scraped 
out  as  far  as  possible,  and  irrigated  with  bichloride  solution,  1  :  2000. 
Again,  the  point  will  arise  as  to  the  propriety  of  cutting  into  the  gut, 
as  in  the  usual  operation  for  fistula,  and  this  must  depend  upon  the 
condition  of  the  parts.  If  the  abscess  be  only  three  or  four  days  old, 
if  after  thoroughly  clearing  out  the  cavity  a  considerable  wall  of  healthy 
tissue  be  found  between  it  and  the  mucous  membrane,  the  abscess  may 
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be  treated  as  one  elsewhere,  having  no  connection  with  the  rectum, 
would  be.  In  other  words,  the  cavity  may  be  filled  with  iodoform 
gauze,  and  it  will  heal  from  the  bottom  and  no  fistula  be  formed.  This 
is  the  object  of  the  early  incision.  But  if,  when  the  incision  is  made, 
nothing  but  the  wall  of  the  gut  separates  the  rectum  from  the  abscess- 
cavity,  this  work  of  perforation  may  as  well  be  completed  by  the  sur- 
geon and  the  sphincters  divided,  for  in  most  cases  no  amount  of  care 
will  prevent  the   formation  of  an  internal  opening. 

There  is  still  another  variety  of  abscess  much  rarer  than  any  of 
those  already  mentioned,  and  much  more  serious.  The  superior  pelvi- 
rectal space  is  described  by  the  French  anatomists  as  contained  between 
the  superior  aponeurosis  of  the  levator  an i  below,  the  peritoneum  above, 
the  rectum,  and  the  walls  of  the  pelvis.  It  has  a  variable  extent  in 
different  subjects,  and  especially  varies  according  as  the  levator  is 
relaxed  or  contracted.  Its  greatest  extent  is  reached  when  the  mus- 
cle is  in  repose.  At  its  anterior  part  the  pelvi-rectal  space  is  much  less 
extensive  than  at  the  sides  or  behind,  because  the  peritoneum  is  nnich 
lowered  in  front  of  the  rectum  to  form  the  recto-vesical  cul-de-sac,  and 
gradually  rises  behind  to  meet  the  sacrum ;  and  the  plane  of  the  levator 
is  in  a  reverse  direction  to  that  of  the  peritoneum,  and  inclines  from  the 
prostate  to  the  coccyx.  The  two  planes  are  separated  in  front  only  by 
a  few  millimetres,  while  behind  they  are  several  centimetres  apart.  An 
abundant  cellular  tissue  with  large  and  lax  meshes  fills  this  entire  space, 
and  communicates  with  that  of  the  iliac  fossse  and  the  deeper  regions 
of  the  abdomen  through  the  medium  of  the  subperitoneal  cellular  tissue 
of  the  pelvis,  and  in  women  it  is  continuous  with  the  cellular  tissue  of 
the  broad  ligament.  Behind,  it  is  continuous  with  that  of  the  mcso- 
rectum  and  the  concavity  of  the  sacrum,  and  it  communicates  with  that 
of  the  gluteal  region  through  the  sciatic  notch. 

In  this  space  between  the  peritoneum  and  the  levator  abscesses  occa- 
sionally form,  and  from  the  anatomical  description  it  is  easy  to  under- 
stand why  they  may  assume  such  vast  proportions,  burrowing  laterally 
into  the  subperitoneal  tissue  of  the  iliac  fossa,  discharging  into  the 
bladder,  vagina,  or  rectum,  mounting  upward  and  pointing  in  the 
groin  or  loin,  passing  downward  through  the  sciatic  notches  into  the 
thigh,  and  causing  by  their  pressure  reteutiou  of  urine  or  acute  intes- 
tinal obstruction. 

These  abscesses  arc  due  to  the  causes  already  described,  and  to  some 
others.  They  sometimes  follow  childbirth,  ami  nuw  be  due  either  to 
direct  injury  by  the  head  of  the  foetus  or  to  septic  poisoning.  They 
are  also  secondary  to  diseases  of  the  urinary  organs,  as  gonorrhcea, 
acute  inflauHuatiou  of  the  prostate,  or  rupture  of  the  urethra  and 
extravasation  of  urine.  A  liair])in  introduced  per  <inuin  has  boeu 
known  to  perforate  the  sigmoid  fiexure  and  cause  faval  abscess  open- 
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in^-   in   tlu-   liiiuhar   iv^iDii,  over  tlie  ^rcii    ir...|i;iiii.i-,  ;iii,|    fmallv   in 
Scarpa's  triangle. 

Tlie  syinptunis  are  often  siirprisinjrly  ohsenre  for  tlir  gravity  of  the 
disease.  Tlierc  is  more  or  less  vat^ne  pain  in  the  pelvis  and  Inmhar 
region,  whieh  is  seldom  intense,  hut  is  gem-rally  increased  by  defeca- 
tion. Fever  may  he  entirely  ahsent,  is  seldom  contimions,  and  chills 
are  only  occasionally  met  with.  On  the  other  hand,  the  patient  may 
rapidly  sink  into  a  typhoid  condition,  with  high  temperature  and  diar- 
rlnea.  Vesical  symptoms  are  apt  to  he  more  marked  than  rectal  ones, 
and  there  is  apt  to  be  retention  of  nrinc. 

To  show  liow  insidiously  the  disease  may  ad\:ince,  I  may  say  that 
not  long  ago  the  house  j)hysician  of  a  hospital  asked  me  to  look  at  a 
man,  supposetl  to  be  rather  a  medical  than  surgical  case,  in  whom  he 
thought  he  detected  an  induration  in  the  iliac  fossa  on  the  right  side. 
The  patient  had  scarcely  any  history  except  that  of  some  wandering  pain 
in  the  ])elvis,  which  on  dee])  pressure  he  located  rather  toward  the  right 
side.  His  temperature  had  been  taken  for  some  days,  and  occasionally 
.showal  a  rise  of  a  degree,  but  was  generally  normal.  There  were  no 
other  symptoms.  I  detected  no  fulness  in  the  right  side,  but  on  mak- 
ing a  rectal  examination  found  a  large  tumor  above  the  prostate.  The 
diagnosis  of  deep  j)elvie  abscess  was  made,  but  was  c(jnsidered  so  doubt- 
ful, I  think,  that  when  I  proposed  to  the  house  physician  that  he 
should  operate,  he  was  not  at  all  anxious  to  do  so.  A  knife  passed 
into  the  tumor  through  the  rectum  nuide  the  diagnosis  quite  plain  by 
the  evacuation  of  eight  or  twelve  ounces  of  fetid  pus. 

I  have  seen  these  abscesses  in  young  children — once  in  the  case  of  a 
boy  of  five  years — and  several  times  before  tlie  age  of  puberty. 

The  diagnosis  will  in  not  a  few  cases  be  made  only  after  there  has 
been  a  free  discharge  of  pus  by  rectum,  bladder,  or  vagina,  but  rectal 
examination  in  cases  of  obscure  ])elvic  pain  cannot  be  too  strongly 
insisted  upon,  as  it  will  often  render  an  otherwise  obscure  case  perfectly 
plain.  It  must  not  be  forgotten  that  pus  in  this  location  may  form 
entirely  independently  of  the  rectum,  and  may  be  due  to  appendicitis, 
to  caries  of  some  adjacent  bone  or  of  the  spine,  or  even  to  suppuration 
around  the  kidney  or  liver. 

The  prognosis  is  always  grave.  The  patient  is  exposed  to  the 
dangers  of  pysemia,  peritonitis,  and  phlebitis,  and,  even  should  the  pus 
find  a  favorable  point  of  exit,  to  the  exhaustion  of  prolonged  suppura- 
tion with  its  secondary  visceral  complications.  When  the  abscess  finally 
heals  there  is  also  danger  from  the  cicatricial  contraction,  resulting,  as 
it  sometimes  does,  in  occlusion  of  the  rectum  high  up ;  but  abscesses  in 
this  locality,  even  after  free  opening,  may  refuse  to  heal  on  account  of 
the  constant  motion  of  the  j)arts  in  every  act  of  resj^iration. 

According  to  the  statistics  of  Segoud,  35  of  these  abscesses  per- 
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forated  the  urethra  and  77  other  parts,  generally  the  rectum,  but 
occasionally  the  perineum,  the  ischio-rectal  fossa,  and  the  obturator 
foramen.  20  per  cent,  were  fatal,  and  many  left  fistulous  communi- 
cations with  the  rectum  or  urethra  which  did  not  heal. 

The  treatment  may  be  included  in  two  words — incision  and  drain- 
age. My  own  rule  is  to  cut  at  the  point  to  which  the  pus  seems 
naturally  to  be  tending,  whether  in  tlie  rectum,  vagina,  or  peritoneum, 
or  above  Poupart's  ligament.  The  incision  must  be  free  enough  to  per- 
mit not  only  the  escape  of  pus,  but  the  introduction  of  one  or  two  fingers 
to  clean  out  sloughing  tissue,  the  introduction  of  suitable  drainage  and 
of  free  irrigation,  A  careful  dissection  from  the  perineum  into  the 
abscess-cavity  has  been  recommended  as  affording  the  best  possible 
outlet,  but  this  is  not  always  practicable,  nor  will  an  opening  made 
here  always  prevent  the  pus  from  subsequently  finding  its  own  way 
out  at  a  different  point. 

Fistula. 

Fistulse,  like  the  abscesses  of  which  they  are  the  remains,  may  be 
divided  into  superficial  and  deep,  or  those  of  the  skin  and  subcutaneous 
tissue,  which  involve  only  the  external  sphincter  muscle,  and  those  of 
the  rectum  proper,  which  ]iave  their  internal  openings  higher  up  in  the 
gut  and  arise  from  abscesses  of  the  ischio-rectal  fossa  and  the  pelvi- 
rectal space.  Each  of  these  classes  may  also  be  divided  again  into 
three  different  forms — those  which  have  an  external  opening  only, 
those  which  have  only  an  opening  into  the  rectum,  and  those  which 
have  both,  though  these  distinctions  are  of  but  little  practical  import- 
ance. There  may  be  two  or  three  external  openings  in  a  small  sub- 
cutaneous fistula  and  no  internal  opening,  and  scarce  any  two  fistulas 
are  alike. 

The  external  orifice  of  a  small  fistula  may  be  so  small  as  to  escape 
detection  in  a  cursory  examination,  and  may  keep  the  parts  soiled  with 
a  discharge  the  origin  of  which  may  be  hard  to  discover.  To  the 
educated  finger  the  internal  orifice  is  generally  appreciable  as  a  small 
raised  papule  between  the  two  sphincters.  In  any  case  where  the 
existence  of  an  internal  opening  is  in  doubt  milk  may  be  injected  into 
the  track  or  abscess-cavity  through  the  cutaneous  opening.  If  the  milk 
finds  its  way  into  the  rectum,  the  proof  is  complete,  but  I  do  not  know 
that  it  is  of  any  special  value. 

Mistakes  in  the  diagnosis  of  fistula  are  most  lil<ely  to  occur  where 
an  internal  opening  alone  exists.  The  patient  complains  of  pain  and 
discharge  of  pus  and  nuicus  per  rccfum,  and  yet  examination  reveals 
nothinii;.  These  are  the  cases  that  2;o  for  vears  from  one  doctor  to 
another  without  nlicf,  and  the  secret  of  the  diagnosis  will  be  found  to 
lie  not  in  speculum   c\;unination  for  the  cause  of  the  discharge,  but  in 
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wiivf'iil  (liuital  |i;il|»;itioii  of  all  tiic  parts  lor  (Iccj)  indiiiatioii.  A  lump 
may  Ik-  I'l-lt  iiirKt  tlu-sUin,  which,  hciii^  pivssi-d  upon,  will  caiist*  a  flow 
of  pus  into  the  rectum  ;  or  when  the  fiuj^cr  is  j)assnl  into  the  howel  a 
distinct  swcllin<:;  may  he  deti'ctiHJ  under  the  mu<'(»us  membrane,  and 
with  a  speculum  to  hold  the  anus  open  the  oriliee  can  he  detected  hv 
pressing  a  few  (h-ttps  of  pus  out  of  it. 

These  are  very  interesting  eases.  Sometimes  a  small  ulcer  marks 
the  internal  oritice  of  such  a  fistula  and  completely  deceives  the  exam- 
iner, but  tile  ulcer  never  heals  till  the  track  leading  away  from  it  is 
found  and  laid  oj»en.  I  have  seen  a  number  of  such  cases  as  these 
foll(»wing  the  injecti(»n  treatment  of  jiiles  ;  and  iudeal  this  constitutes 
one  of  the  great  objections  to  that  treatment.  The  carb(jlic  acid 
])laced  in  the  substance  of  the  tumor  causes  a  small  slough  and  some 
burrowing  in  the  subnmcous  tissue.  An  ulcer  of  greater  or  less  dimen- 
sions and  a  fistulous  track  an  inch  or  so  in  length,  running  upward 
from  the  ulcer,  are  the  results,  and  the  patient  is  in  a  nmch  worse  condi- 
tion than  before. 

There  is  another  variety  of  fistula  with  an  internal  orifice  only,  which 
has  a  special  pathology.  A  tubercular  deposit  in  the  glands  of  the 
rectal  mucous  membrane  softens  and  leaves  a  small  ulcer.  The  ulcer, 
constantly  subject  to  irritation,  perforates  the  wall  of  the  gut,  and  sets 
up  an  abscess  in  the  perirectal  cellular  tissue,  and  a  fistula  with  internal 
opening  results.  In  these  cases  the  pathology  is  generally  plain,  from 
the  fact  that  the  opening  is  much  larger  than  it  would  be  did  it  repre- 
sent merely  the  point  of  breaking  of  an  abscess.  The  finger  in  the 
rectum  in  such  cases  shows  a  large  ragged  orifice  in  the  wall  of  the  gut 
through  which  the  end  of  the  index  finger  readilv  enters  an  abscess- 
cavity. 

Fistulae  resulting  from  abscess  of  the  ischio-rectal  fossa  vary  greatly 
in  extent.  The  track  is  apt  to  be  double  or  branching;  the  internal 
orifice  may  be  fir  below  the  upper  limit  of  the  disease,  and  the  external 
one  a  considerable  distance  from  the  anus.  The  whole  perineum  and 
gluteal  region  may  be  found  brawny  and  perforated  with  openings, 
sometimes  as  many  as  twenty  being  present,  and  pressure  over  one 
trochanter  may  cause  pus  to  flow  from  an  opening  opposite  the  other. 

The  fistulae  resulting  from  deep  pelvic  abscesses  are  all  of  them 
severe,  and  many  are  incurable.  The  track  in  some  of  these  cases  has 
been  known  to  lead  a  long  distance  from  the  origin  of  the  disease,  as 
in  Astley  Cooper's  case,  wdiere  there  was  one  opening  in  the  groin  and 
the  other  near  the  anus,  the  pus  having  followed  the  course  of  the 
s])ermatic  cord.  Cases  where  the  pus  lias  burrowed  entirely  under  the 
gluteal  muscles  and  finally  appeared  in  the  thigh  or  down  by  the 
popliteal  space  are  not  very  uncommon. 

The  term  "  horseshoe  "  fistula  has  been  used  to  describe  a  class  of 
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fistulae  which  are  not  uncommon.  In  a  general  way  it  apjilies  to  any 
abscess-cavity  or  fistulous  track  which  surrounds  the  rectum  in  a  semi- 
circle, either  in  front  or  behind.  In  a  typical  case  such  an  abscess- 
cavity  will  have  one  opening  on  each  side  of  the  anus,  and  one  into  the 
rectum  in  the  median  line  behind,  l)ut  the  openings  may  be  anywhere 

Fig.  66. 


Fistula  with  Two  External  Openings. 

or  in  any  number,  the  only  essential  being  that  the  pus  in  its  burrow- 
ing has  partially  surrounded  the  gut. 

After  the  diagnosis  of  the  existence  of  fistula  has  once  been  made, 
there  is  little  to  be  gained  by  careful  probing  before  the  patient  is  under 
ether  at  the  time  of  operation.  Such  probing  is  painful  and  practically 
leads  to  little  good.  When  the  time  comes  to  operate,  it  is  generally 
early  enough  to  decide  upon  the  extent  of  the  disease  and  upon  the 
presence  or  absence  of  an  internal  orifice. 

With  regard  to  operation  there  are  several  points  to  be  decideil. 
Fistuhe  may  sometimes  be  cured  without  cutting.  Small  straight 
tracks  with  an  external  orifice  may  be  stimulated  by  the  apjilication  of 
irritants  to  healthy  granulation,  and  may  even  close  spontaneously.  Ap- 
plications of  nitrate  of  silver  fu.sed  on  the  end  of  a  probe,  injections  ot" 
tincture  of  iodine  in  greater  or  less  strength,  the  introdin-tion  of  lami- 
naria  tents,  or  packing  the  abscess-cavity  with  charj>ie  have  all  \h'cu 
effectual  in  some  cases;  but  none  of  them  can  be  relied  U])()n  with  much 
confidence,  and  all  require  a  good  deal  of  time  and  ])atiiMice. 

Another  question  which  will  often  be  asked  is  whether  it  is  safe  or 
best  to  operate,  and  the  answer  to  this  is  that  it  is  always  best  to  operate 
where  a  cure  is  possible.  This  question  arises  most  frequently  in  con- 
nection with  tnbcrcular  di^posits.     TluTc  is  no  doubt  in   my  minil  that 
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when  tlu'  tiil)C'rculou.s  di-posit  in  tlu'  Rrtiim  is  tlic  priinarv  and  only 
one,  the  «jenerali/atiou  of  tlie  disease  may  l)e  prevented  by  an  early  and 
radical  operation.  Snch  eases,  however,  seldom  present  themselves. 
In  general,  the  tnberenlosis  in  the  rectum  comes  after  the  j)ulmonarv 
deposit,  and  here  the  question  ol"  the  patient's  powers  of"  recuperation 
after  the  operation  is  all-important.  It  is  hardly  worth  while  to  sub- 
ject a  patient  to  much  of  a  cutting;  operation  in  the  late  stages  of  pul- 
monary tuberculosis,  for  there  is  very  little  chance  that  the  fistula  will 
be  cured.  The  constant  cough  acts  mechanically  to  prevent  this,  as 
Well  as  the  general  condition  of  malnutrition,  and  to  give  any  chance 
of  cure  the  operation  must  be  sufficiently  thorough  to  destroy  whatever 
tubercle  may  be  deposited  in  the  fistula.  My  own  rule  of  practice, 
therefore,  is  to  operate  in  all  cases  in  which  I  believe  that  the  patient's 
general  and  local  condition  admits  of  a  fair  chance  of  healing.  Of 
course  the  patient  may  go  on  and  die  of  his  pulmonary  tuberculosis, 
but  I  have  never  seen  a  case  where  I  had  reason  to  believe  the  curing: 
of  a  fistula  hastened  this  end  by  a  single  day. 

There  may  be  other  reasons  for  not  operating  besides  tuberculosis. 
The  patient  may  be  in  no  condition  from  other  organic  disease,  and  the 
fistulous  burrowing  may  be  palpably  so  extensive  as  to  be  beyond  the 
patient's  recuperative  powers.  Where  the  fistulous  openings  exist  in 
great  numbers,  fifteen  or  twenty,  two  or  three  operations  may  be  better 
than  the  attempt  to  cut  all  at  once.  In  such  cases  careful  examination 
will  usually  show  two  or  three  main  foci  of  trouble  with  small  side- 
tracks and  diverticuli,  and  these  may  be  attacked  successively. 

For  some  time  I  have  been  teaching  that  an  operation  for  fistula 
should  be  done  exactly  as  a  careful  dissection  for  one  of  the  nerves  or 
vessels  of  the  perineum  should  be,  and  that  a  fistula  is  not  a  track  with 
two  openings  through  which  a  director  is  to  be  passed,  and  which  when 
slit  open  will  be  cured.  The  man  who  operates  with  this  latter  view 
in  mind  will  fail  to  cure  all  but  the  simplest  cases. 

Beginning  at  the  cutaneous  opening  when  there  is  one,  the  abscess- 
cavity  or  indurated  track,  as  the  case  may  be,  is  to  be  followed  up  with 
the  knife  inch  by  inch,  no  matter  where  it  leads,  till  all  parts  are  fully 
exposed,  if  the  operator  expects  a  cure ;  and  great  skill  may  be  shown 
in  doing  this  without  doing  more  injury  to  the  perineum  than  is  neces- 
sary. Incontinence  of  freces  from  division  of  the  sphincters  is  a  thing 
always  to  be  borne  in  mind,  and  avoided  if  possible,  and  a  good  operator 
will  succeed  in  doing  this  where  an  unskilful  one  will  fail.  In  a  lady, 
for  instance,  the  doctor  will  receive  no  thanks  for  converting  a  com- 
paratively painless  and  trifling  sinus  into  a  condition  of  incontinence 
of  wind  and  ffeces,  which  renders  the  patient  unfit  for  society  for  the 
rest  of  her  life. 

The  majority  of  cases  of  fistula,  even  of  the  bad  cases,  may  be 
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cured  by  a  skilful  operator  by  a  single  division  of  the  sphincters,  and 
many  without  dividing  them  at  all ;  and  a  single  division  even  of  both 
muscles,  more  especially  if  made  in  the  median  line,  seldom  results  in 
incontinence.  A  double  division  of  both  muscles  is  more  than  likely 
to  result  in  more  or  less  permanent  loss  of  power,  and  especially  is  this 
the  case  in  women.  There  are  cases,  to  be  sure,  in  which  such  division 
is  absolutely  necessary  for  a  cure,  but  tiiesc  patients  should  be  warned 
of  the  possibility  of  such  a  result  beforehand. 

Take,  now,  a  simple  case  of  fistula  with  an  external  opening  an 
inch  to  one  side  of  the  anus,  an  internal  one  just  within  the  s])hincter, 
and  a  straight  track  connecting  them.  No  operation  could  be  simpler 
than  the  following  of  this  track  with  the  knife  and  laying  it  open  to 
the  sight.  The  lardaceous  tissue  composing  the  secreting  wall  of  the 
cavitv  should  then  be  scraped  away,  and  to  excite  healthy  repair  the 
back  wall  and  sides  of  the  cavity  should  also  be  incised  down  to  con- 
nective tissue.  Much  time  will  be  saved  by  this  free  incising  of  the 
other  parts  of  the  secreting  cavity  after  the  first  laying  open.  The 
wound  needs  scarce  any  dressing.  A  little  iodoform  gauze  placed  in 
the  incision,  and  left  for  a  couple  of  days,  will  prevent  union  of  the 
lips  of  the  incision  by  first  intention  (an  accident  I  have  known  to 
render  the  operation  entirely  useless),  and  after  this  the  wound  may  be 
left  to  granulate  from  the  bottom,  care  only  being  taken  to  keep  the 
edges  open  and  to  prevent  the  formation  of  fresh  pockets  or  sinuses. 
The  wound  is  treated  as  an  open  one,  and  only  stimulated  or  cauterized 
as  its  appearance  may  indicate. 

This  is  essentially  the  treatment  of  all  cases  of  fistula,  but  the 
modifications  are  many. 

In  a  fcAV  cases  we  may  try  to  save  time  by  securing  union  by 
first  intention,  not  of  the  lips  of  the  wound,  but  of  the  whole  abscess- 
cavity  and  the  incision.  In  the  simpler  cases  of  straight  tracks  with- 
out diverticula  this  may  occasionally  be  done.  The  pyogenic  mem- 
brane must  first  be  entirely  dissected  out,  and  the  parts  then  care- 
fully brought  into  apposition — first  with  deep  sutures  of  silkworm 
gut,  and  then  with  superficial  ones.  This  procedure  is  adajited 
only  to  the  simpler  cases,  and  in  these  will  fail  oftener  than  it 
succeeds. 

Supposing  sucli  a  fistula  as  has  been  described  to  be  of  tubercular 
origin,  a  more  ratlical  operation  is  necessary.  Here,  after  laving  the 
whole  extent  of  the  disease  open  to  the  light,  it  is  my  practice  to  apply 
the  Paquelin  cautery  to  the  entire  abscess-cavity,  and  to  trim  ofi*  the 
overhanging  bluish  edges  which  only  prevent  union  and  have  not  suf- 
ficient vitality  to  be  of  any  help  in  the  healing  process.  The  hot  iron 
is  very  effectual,  and  vet  docs  not  burn  away  too  deeply  to  act^omplish 
the  desired  end. 
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Supposing  that  after  roiuiiuiuini:;  the  (li.-Mrtion  ol'  a  tistiihi  at  the 
cxtiTnal  oi'iticv,  and  fdllowin;^  it  up  towaixl  the  rectum,  no  internal 
uponinji^  exists.  In  such  a  ease  the  opei-ator  must  be  guidetl  in  his 
further  steps  bv  the  auiount  of  tissue  between  the  end  of  the  traek 
and  tlie  mucous  membrane.  If  nothing  separates  the  gut  from  tlie 
al)scess  but  nuicous  memljrane,  as  can  eitsily  be  decided  bv  a  finger  in 
the  bowel,  the  director  should  be  forced  through  this  slight  separating 
wall  at  the  highest  point  of  the  abscess-cavity  and  the  rectal  wall  shoukl 
Ix?  dividcil  out  through  the  sphinetei's,  for  the  simple  reason  that  where 
the  burrowing  has  advanced  as  near  to  the  cavity  of  the  bowel  as  this 
it  will,  in  the  vast  majority  of  cases,  go  on  and  perforate  in  spite  of  any 
amount  of  external  incision  ;  and  when  this  has  occurred  the  external 
incision  will  tail  to  cure. 

Supposing,  now,  that  an  internal  orifice  exists,  but  no  external  one. 
Here  the  operation  is  manually  more  difficult,  but  the  essential  principle 
the  same.  A  bent  probe  is  passed  into  the  internal  opening  and  the 
general  direction  of  the  track  determined.  If  it  approaches  the  sur- 
face, all  is  well,  and  it  may  be  cut  open  from  the  skin.  The  blind 
internal  fistida  is  thus  changed  to  a  complete  one,  and  operated  upon 
as  in  the  former  case.  In  some  cases  it  will  be  difficult,  this  manoeuvre 
of  the  bent  probe,  and  in  such  I  have  often  cut  boldly  into  the  sub- 
cutaneous induration  which  marked  the  site  of  the  abscess  at  first,  and 
then  found  no  difficulty  in  passing  the  director  from  the  internal  orifice 
out  through  the  skin  incision. 

In  another  class  of  cases  the  probe  in  the  internal  opening  will 
indicate  that  the  track  runs  upward  under  the  mucous  membrane,  and 
not  outward  into  the  cellular  tissue.     These  also  should  be  cut. 

In  still  another  class  of  cases  the  probe  will  enter  a  large  abscess- 
cavity  high  up  in  the  pelvis  in  the  cellular  tissue.  These  are  the  bad 
cases,  and  may  be  incurable.  The  abscess-cavity  may  be  too  far  away 
from  the  surface  to  be  opened  in  this  way.  In  such  cases  under  ether  the 
opening  into  the  gut  must  be  enlarged  with  the  finger  or  a  pair  of 
dressing- forceps,  the  abscess-cavity  thoroughly  irrigated  with  strong 
bichloride  solution,  and  a  drainage-tube  left  in  for  daily  irrigation. 
Many  will  heal  by  a  daily  introduction  of  the  finger  to  keep  the 
orifice  dilated  and  a  thorough  irrigation,  but  some  will  not.  Tn 
women  some  of  these  may  be  treated  by  complete  extirpation  by 
abdominal  section,  but  some  of  them  cannot  be  cured.  I  have  one 
now  under  observation  in  which  I  have  already  done  colotomy  with 
great  benefit  for  a  stricture  of  the  rectum.  In  addition  to  the  stric- 
ture,  however,  there  is  a  large  abscess  in  the  lefl  side  of  the  pelvis 
communicating  with  the  rectum,  and  the  discharge  from  this,  con- 
sisting of  a  couple  of  ounces  of  clear  pus  daily,  comes  up  by  reverse 
peristalsis,  and  is  evacuated  from  the  artificial  anus.     In  this  case  I 


1064  DISEASES  OF  THE  RECTUM  ASD   AXUS. 

propose  to  do  a  laparotomy  for  the  sake  of  getting  at  the  abscess  and 
trying  to  induce  it  to  heal. 

Even  in  the  more  superficial  cases  there  are  some  rules  to  be  fol- 
lowed which  increase  the  chances  of  success  in  operating.  It  will 
not  infrequently  be  found  that  the  internal  orifice  is  not  at  the 
upper  limit  ot  the  disease,  but  that  just  before  the  fistula  perforates 
the  bowel  another  track  branches  off  in  an  upward  direction,  and 
extends  some  distance  either  under  the  mucous  membrane  of  the 
rectum  or  in  the  cellular  tissue  outside  of  the  rectal  wall.  This  sinus 
also  must  be  cut  to  ensure  a  successful  operation.  When  it  is  merely 
submucous,  the  cutting  will  cause  only  slight  haemorrhage,  for  the  ves- 
sels of  the  rectum  are  outside  of  it ;  but  when  the  entire  rectal  wall  has  to 
be  divided  there  may  be  sharp  bleeding  from  one  of  the  hsemorrhoidal 
arteries.  In  these  operations,  however,  where  it  is  proper  to  go  with 
a  knife  it  is  also  possible  to  follow  with  artery-forceps  and  ligatures,  or, 
failing  with  these,  the  bleeding  can  always  be  controlled  by  a  systematic 
packing  of  the  rectum.  For  doing  this  a  special  instrument  has  been 
devised,  shown  in  the  cut.     A  bell-shaped  sponge  is  tieil  tightly  by  its 

Fig.  67. 
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Canula  for  Packing  the  Rectum. 

apex  into  the  groove  near  the  eye  of  the  canula.  This  is  first  moistened, 
then  dusted  well  with  the  dry  subsulphate  of  iron,  and  introduced 
above  the  bleeding  point.  Into  the  cavity  of  the  sponge  dry  chaipic 
dusted  with  the  same  ]K)wder  is  next  tightly  packed,  till  the  rectum  is 
filled  down  to  the  sphincters.  Pressure  against  the  anus  with  one  hand 
and  traction  on  the  tul)e  with  the  other  will  pack  sponge  and  charpie 
into  one  com])ressing  mass  which  will  effectually  control  the  bleeiling ; 
the  canula  will  allow  the  escape  of  gas  and  fluid  fan-es,  and,  although 
uncomfortable,  \\itli  the  aid  of  an  occasional  dose  of  niorjihine  the 
packing  may  l)e  left  in  a  week  or  longer. 

When  the  oj)erator  is  afraid  to  cut  thus  freely  into  the  upper  }>art 
of  the  rectum,  either  on  account  of"  bleeding  or  in  tlread  of  opening  the 
peritoneum,  a  long-bladed  eiitcrotoine  may  be  used  to  divide  the  tis- 
sues, or  the  elastic  ligature  may  be  used  and  left  to  cut  its  own  way 
out ;  but  a  good  operator  will  usually  divide  what  it  is  necessary  to 
divide  with  the  knii'c.  knowing  always  that  in  an  emergency  a  jiosterior 
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division   of  the  pit   down   to  or   beyond   the  ctKX'vx    will   enable  hiui 
readily   to   reaeh   every    part,   and   will   add    no   risks. 

Mr.    Gooiisall    of  8t.   Mark's    has  (K'votcH.1    murh    thondit  to  the 


Fig.  68. 


Fistula  with  Two  External  Opeuinga. 

(jnestion  of  operating  npon  complicated  fistulse  without  doing  more  dam- 
age to  the  sphincters  than  is  necessary  to  effect  a  cure.  In  the  above 
diagram  (Fig.  68)  his  practice  is  exemplified.     It  represents  a  tyi)ical 

Fig.  69. 


Usual  Operation  for  Fistula  shown  in  Fig.  66. 


horseshoe  fistula,  with  one  opening  on  each  side  of  the  anus  and  a  sin- 
gle internal  orifice  in  the  median  line  behind.     The  ordinary  incisions 
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which  would  he  made  in  sncli  a  case,  and  which  would  divide  both 
sphincters  twice  and  laterally,  so  that  incontinence  would  almost  cer- 
tainly result,  are  shown  in  Fig.  69.  But  the  track  may  be  completely 
laid  open  by  a  single  division  in  the  posterior  median  line,  as  shown 

in  Fig.  70. 

Fig.  70. 


Correct  Incisions  for  same. 


A  more  complicated  case  of  the  same  variety  is  shown  in  Fig.  71, 
where  there  are  five  external  openings  and  one  internal  one.  Imagine 
the  destruction  of  the  sphincters  which  would  result  from  following  the 


Fig.  71. 


Incisions  for  Multiple  Fistulaes. 


rule  of  operation  generally  given  in  surgical  te.\tbook< — to  pass  a 
director  from  the  external  to  the  internal  openings  and  cut  ujK>n  it. 
The  incisions  by  which  this  also  can  be  cured  are  shown  in  Fig.  71. 
In  Fig.  72  is  shown  a  fistula  in  which  to  follow  the  usual  rule  would 
not  only  be  almost  impossible,  but  would  result  in  an  amputation  of 
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Fig.  72. 


at  It'ast  two  iiK'la's  ot'  the  bowel  tor  tliivcHjiiartcr.'^  of  its  I'litire  cin-uiii- 
firriR-c.  Aiul  yet  tlio  layin<;  open  ot"  tlie  alj.^ec'.>^s-i'avity  in  its  entire 
e.\tent  was  a  simple  matter,  by  the  cut  shown  in  Fig.  73.  This  prin- 
ciple may  be  earrie<l  out  in 
almo.^st  all  operations,  an<l  yi't 
there  is  one  cla.s.s  in  which  the 
division  of  all  the  sinuses  is 
iKtt  permi.ssible.  There  is  a 
forni  of  this  disease  due  to 
absee.-^s  of  the  vulvo-vaginal 
glands  in  which  oi)enings  for 
the  es("ape  of  pus  are  apt  to 
form  both  in  the  labia  and 
in  the  rectum.  Such  a  ease 
is  shown  in  Fig.  74,  where 
there  was  one  opening  in 
each  labium,  and  two  sinuses 
leading  from  these  into  the 
re<'tuni,  with  cros.s-communi- 
cations  in  the  sub.stance  of 
the  rectal  wall.  It  is  evident  at  a  glance  that  a  free  division  of 
these  sinuses  would  mean  two  complete  divisions  of  the  entire  peri- 
neal body,  with  the  sphincters.      In  that  case  the  cutting  was  done 


Horseshoe  Fistula. 


Fig.  73. 


Incisions  for  Fig.  72. 


as  follow^s :  A  probe  was  passed  into  the  sinus  at  A,  and  forced  out 
through  the  skin  at  B,  the  opening  at  B  being  made  for  the  purpose  of 
the  operation,    Fig.  75.      The  sinus  from  B  to  E  and   H  w^as  then 


1068 


DISEASES  OF  THE  RECTUM  AND  ANUS. 

Fig.  74. 


Recto-labial  Fistulae. 

Fig.  75. 


Incisions  for  Fig.  74. 
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(livi(l(Kl,  tliis  out  involviniT  of  necessity  the  external  spliinctcr,  l>iit  in>t 
all  of  the  internal.  The  snhrnucous  sinus  E  1)  was  also  divided,  the 
opening  D  In-ing  just  at  tiie  verge  of  the  anus,  and  the  incision  not 
implicating  the  sphincters.  Through  the  sinuses  A  B  and  C  D  setons 
were  then  passed,  and  allowed  to  remain  till  they  had  excitcnl  healthy 
reparative  action  along  their  tracks.  The  result  was  completely  suc- 
cessful  and   there   was  no  loss  of  control. 

The  directors  used  for  these  operations  should  l)e  of  steel  and  of  a 
S4)ecial  pattern.  The  difference  between  the  ones  in  general  use  and  the 
proj>er  ones  is  shown  in  Figs.  76  and  77. 

Fig.  7G. 


■  K\  %.  UO 


Ordiniirv  Director. 


The  cause  of  incontinence  after  operations  for  fistula  has  been  the 
subject  of  considerable  argument.      In  some  cases  a  single  incision 


Fig.  77. 


&  ^\tN\».H<\  StCa. 


Proper  Director  for  Fistulse. 

through  the  external  sphincter  has  been  followed  by  this  untoward 
accident,  while  in  others  extensive  and  numerous  incisions  have  still 
left  the  patient  with  good  control.  The  explanation  probably  lies  in 
two  factors — one  the  division  of  the  nerve-supply,  which  may  be  quite 
complete,  by  a  comparatively  slight  incision  ;  and  the  other  in  vicious 
cicatrization,  by  which  the  ends  of  the  divided  muscular  fibres  are  not 
brought  into  apposition  in  healing. 

The  condition  is  one  which  entails  a  greater  or  less  degree  of  dis- 
comfort, depending  mainly  on  the  regularity  of  the  patient's  bowels.  I 
have  already  spoken  of  this  question  of  sj)hincteric  action,  and  need  not 
repeat  it.  When  the  patient  is  in  the  habit  of  having  one  daily  solid 
evacuation  of  the  bow^els,  he  may  never  realize  the  incompetency  of  the 
sphincters.  On  the  other  hand,  a  patient  with  diarrhoea  will  be  very 
miserable  and  unfit  for  society.  The  mo.st  grateful  patient  perhaps  any 
man  ever  had  is  a  lady  who  suffered  from  this,  and,  secondary  to  it, 
from  prolapsus  and  a  good  deal  of  intestinal  catarrh  with  diarrhoea, 
who  had  been  confined  to  her  house  for  twelve  years  because  she  could 
not  trust  herself  away  from  the  conveniences  of  her  own  home.  The 
case  was  a  simple  one,  in  that  the  rectinn  had  been  torn  into  in  parturi- 
tion, and,  though  the  superficial  parts  of  the  perineum  had  been  repaired 
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perfectly,  the  ends  of  the  spliincter  had  been  left  out.  Freeing  these 
and  approximating  them  by  a  few  sutures  resulted  in  perfect  control. 
In  the  treatment  of  this  condition  the  operator  has  abundant  scope 
for  ingenuity,  and  it  is  well  to  be  guarded  in  his  promises  as  to  imme- 
diate cure.  I  have  been  successful  in  some  interesting  and  important 
cases,  but  I  always  tell  the  patient  that  I  will  do  what  I  can,  and  that 
it  may  be  necessary  to  operate  two  or  even  three  times.  •  Some  will  be 
seen  at  a  glance  to  be  manifestly  incurable — such,  for  example,  as  have 
no  sphincter  remaining,  or  those  in  which  the  anus  has  been  cut  over 
and  over  again  till  the  sphincter  consists  merely  of  a  number  of  atro- 
phied short  segments  connected  by  dense  cicatricial  tissue. 

The  operation  in  a  general  way  consists  either  in  tightening  the 
anus  by  the  application  of  the  cautery  at  various  points,  or  in  excision 
of  old  cicatrices  and  suturing  the  divided  ends  of  the  muscular  tissue. 
Sometimes  a  combination  of  the  two  methods  may  be  resorted  to.  The 
cautery  w^hen  used  is  applied  at  three  or  four  different  points  in  the  cir- 
cumference of  the  anus,  and  deep  burns  are  made  through  the  s|)hincter 
down  into  the  cellular  tissue,  which  by  their  cicatricial  contraction  will 
pucker  the  orifice.  In  tliis  way  tlie  anus  may  be  tightened  to  any 
extent,  and  a  combined  action  of  all  the   muscles  will  give  the  patient 

ability  to  retain  solid  evac- 
uations for  a  longer  or 
shorter  interval.  Of  real 
sphinctcric  action,  however, 
there  will  not  l>c  very  much, 
thougli  the  patient's  condi- 
tion may  be  va.stly  improved. 
'"^  W  hen,  however,  as  shown  in 
Fig.  78,  there  has  been  faulty 
~*  cicatrization,  and  the  cica- 
trices can  be  dissected  out 
and  the  ends  of  the  muscles 
brought  into  jierfect  apposi- 
tion, a  much  better  result  is 
possible,  and  jierfect  control 
under  all  circumstances  may 
be  obtained.  As  I  have  said  before,  there  is  ample  room  for  the  exer- 
ci.'je  of  ingenuity  and  jxitience,  but  no  class  of  cases  is  more  satisfactory 
where  aj^preciable  good  is  accomplished. 

HEMORRHOIDS. 

For  convenience  it  is  Ix'ttcr  to  divide  lurmorrhoids  into  external 
and   internal,   and   to  treat   of  each   sepnratclv. 

External  lia'inorrlioids  may  l)e  coni|>oscd  almost  entirelv  ol'  hv]ior- 
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trnj)!!!!^!  skill  and  coimiH-tivo  tissue,  with  a  iVoe  vasriilar  supply,  or  of 
t'nlar<rtHl  l>l<MKl-vossels  ami  oxtrav:u<ations  of  blcMnl,  without  tonuective- 
tissiie  hyiMTtrophy,  The  two  varieties  are  totally  ditlorent  in  their 
oharaeteristit-s,  as  is  shown  by  a  glanee  at  Figs.  71>  and  80.  Con.sitler 
first  the  tair  of  skin  and  eon- 
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External  Cutaneous  Hremnrrhoids. 


neetive  tissue  shown  in  Fig. 
71).  Tiiis  is  almost  always 
the  result  of  some  irritation, 
proceeding  jicrhaps  from  the 
rectum,  such  as  ulceration,  or 
from  the  discharge  from  a 
fistula.  When  vininfiamtHl  it 
is  painless,  but  it  is  liable  to 
attacks  of  acute  inflammation 
and  suppuration,  and  some- 
times small  subcutaneous  fis- 
tulas may  form  in  its  substance. 

This  form  of  troidjle,  when 
demanding  treatment,  as  it  sel- 
dom will  except  in  nervous 
patients,  is  best  met  by  sim- 
ple amputation  with  curved 
scissors.  The  bleeding  will 
be  slight  and  controllable  by  pressure  for  a  few  minutes.  Cocaine  may 
be  injected  into  the  substance  of  the  tumor  before  cutting.  To  those 
whose  tendencies  are  toward  carbolic-acid  injections  let  me  give  a  word 
of  warning  against  their  use  in  this  and  the  following  forms  of  the 
disease,  for  they  will  almost  invariably  lead  to  suppuration  and  make 
the  patient  very  miserable.  When  these  tags  are  acutely  inflamed  also, 
it  will  generally  be  found  to  save  trouble  to  amj)utate  them  rather  than 
to  incfse  them. 

The  second  form  of  external  haemorrhoids  is  an  extravasation  of 
venous  blood  into  the  delicate  connective  tissue  of  the  margin  of  the 
anus.  Instead  of  a  tag  of  skin  there  is  a  round,  exquisitely  sensi- 
tive, venous  tumor,  showing  plainly  the  dark  mass  of  clotted  blood 
through  the  stretched  and  delicate  covering.  Such  a  tumor  may  come 
on  quite  suddenly  after  straining  at  stool  or  a  night's  debauch.  At 
first  it  causes  uneasiness,  then  pain.  The  patient  vainly  endeavors 
to  relieve  himself  by  pressing  it  up  into  the  rectum,  and,  though 
pressure  for  the  moment  accomplishes  this,  the  tumor  reappears  at 
once.  After  days  of  discomfort  such  a  tumor  will  either  shrivel  up 
and  leave  a  small  tag  of  the  first  variety,  or  the  clot  will  break  down 
and  suppurate;  there  will  be  a  slight  discharge  of  pus  and  almost 
instant  relief. 
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Fig.  80. 


In  sensible  persons  the  suffering  caused  bv  this  condition  can  be 
instantly  relieved  by  passing  a  fine,  sharp  bistoury  through  the  tumor 
and  turning  out  the  clot.  This  is  about  the  only  operation  in  surgery 
I  ever  perform  without  the  patient's  consent.     Otherwise,  the  sufferer 

must  be  put  to  bed,  the  liver 
freely  acted  upon  by  podophyl- 
lin,  and  the  painful  little  tumor 
treated  either  with  ice  or  hot 
poultices  as  may  seem  to  give 
the  most  relief. 

There  is  a  form  of  internal 
hsemorrhoid  which  stands  alone. 
It  is  the  slightly  raised  collec- 
1      tion  of  arteries  and  veins  which 
J^    strongly  resembles  a  naevus.    It 
I    never  forms  much  of  a  tumor, 
^     nor  is  it  apt  to  occasion  pain, 
'      but  it  bleeds  on  the  least  provo- 
cation,  and   sometimes   nearly 
exsanguinates  the  patient.     A 
movement   of    the    bowels   is 
enough  to  start  the  flow,  and 
then,    if    an    examination    be 
made,  the  blood  will  be  seen 
issuing    in    a    jet    from    what 
seems  to  be  only  an  eroded  sur- 
face the  size  of  a  finger-nail.     This  form  of  disease  is  also  readily  cured, 
and,  to  the  patient's  delight,  it  can  always  be  done  "  without  operation." 
AVith  a  speculum  in  the  rectum  the  spot  is  first  dried  with  a  pledget 
of  cotton,  and  then  thoroughly  painted  with  fuming  nitric  acid  on  the 
end  of  a  match.     One  such  application  well   made  will  suffice  for  a 
radical  cure ;  and  this,  by  the  way,  is  the  only  form  of  hemorrhoid  in 
which  applications  of  nitric  acid  are  likely  to  do  much  good,  although 
at  one  time  this  form  of  treatment  enjoyed  a  good  deal  of  popidarity. 

Coming  now  to  internal  hiemorrhoids  proper,  we  find  them  made  up 
of  masses  of  enlarged  veins  and  connective  tissue,  forming  distinct 
tumors  s])riiiging  from  the  rectal  wall  just  above  the  external  sphincter. 
When  uninflamed  and  not  eroded  or  ulcerated,  they  cause  little  pain, 
but  they  prolapse  at  stool,  are  sometimes  difficult  to  replace,  bleeil  more 
or  less  freelv,  and  may  excite  an  exaggerated  train  of  reflex  symptoms 
in  any  part  of  the  body  connectetl  by  its  nerve-supply  with  the  sacral 
plexus. 

In  the  treatment  of  this  condition  there  are  several  points  to  be 
considered.     First,    as    regards    palliation.     Many   sutVorers   will    not 
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sulmiit  til  a  radical  cure,  ami  tor  tliciu  it  is  possiWIc  i..  <!..  -omctliiug 
by  simple  nuans,  thuiii^li  jKiliaps  without  nnuli  satist'actiou.  Patients 
with  iiuemorrijoicls  should  l>e  careful  as  to  diet  and  avoid  alcohol,  which 
either  bv  its  irritation  of"  the  aliineutarv  canal  or  its  action  in  causing 
congestion  of  the  liver  Iki>  an  ininicdiate  bad  etl'ect.  When  a  patient 
conies  for  treatment  with  a  historv  of  late  excesses,  the  first  thing  to  be 
done  is  to  nidoad  the  portal  circulation  by  active  catharsis.  Next,  the 
tumors  may  be  treatetl  by  certain  local  applications.  The  best  astrin- 
gent is  cold  water  freely  applied  to  the  parts  ai\cr  defecation  every  day. 
In  addition  to  this  a  supptisitory  or  an  ointment  of  subsulphatc  of  iron 
may  Ix*  either  smeared  over  the  tumors  when  prolaj)sed  or  introduced 
into  the  rectum.  This  will  sometimes  in  great  measure  control  the 
bleeding.  Perfect  regularity  in  the  evacuations  must  also  be  securetl  ; 
and  when  these  measures  have  been  carried  out,  about  all  has  been  done 
that  can  be  done  without  radical  operation. 

Occasionally  there  arises  a  condition  of  complete  or  partial  strangu- 
lation which  reipiires  a  word.  The  patient  with  large  tumors  finds,  to 
his  surprise,  that  they  have  come  down  and  cannot  be  replaced  as 
usual.  After  bruising  them  for  a  time  in  the  attempt  he  leaves  them 
to  go  U})  of  themselves,  and  goes  about  his  duties.  Soon  they  become 
painful  and  swollen,  and  after  a  few  more  attempts  at  reduction  he 
sends  for  a  doctor.  By  this  time  the  tumors  may  have  become  partially 
gangrenous. 

Here  also  we  have  two  plans  of  treatment  to  choose  from.  My 
first  attempt  is  always  directed  toward  taking  advantage  of  the  patient's 
extremity  and  getting  him  to  submit  to  a  radical  operation.  The  con- 
dition of  the  parts  is  not  a  contraindication  to  operation,  though  care 
must  be  exercised  as  to  the  amount  of  tissue  to  be  removed.  Failing 
in  this,  the  first  thing  is  to  accomplish  reduction  if  possible.  With  the 
patient  on  his  face  in  bed  and  the  buttocks  raised  upon  pillows,  the 
tumors  are  first  greased  with  sweet  oil.  Taxis  should  then  be  employed 
as  in  hernia,  the  last  part  down  being  the  first  to  be  put  back.  It  is 
better  to  confine  the  effort  to  one  part  of  the  mass,  for  if  this  will  go 
up  the  rest  will  follow.  Taking,  then,  some  one  prominent  point  on 
the  ends  of  the  first  two  fingers,  gentle  continuous  pressure  is  made, 
and  as  the  \)ixvt  disappears  within  the  anus  the  fingers  follow  it  well  up 
into  the  rectum.  If  this  can  be  done,  the  remainder  can  generally  be 
reduced,  section  by  section,  in  the  same  way. 

Should  this  fail,  give  the  patient  a  sufficient  quantity  of  ether  or 
chloroform  to  produce  primary  anaesthesia,  and  dilate  the  sphincter  till 
the  mass  can  be  reduced.  If  this  is  refused — and  it  sometimes  will  bo 
— leave  the  man  in  bed,  give  a  cathartic,  put  ice  or  hot  poultices  on 
the  parts,  and  in  a  week  or  so  they  will  subside.  If  sloughing  occur, 
it  will  go  far  to  eifect  a  radical  cure. 
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In  a  work  of  this  nature  it  is  inai)ilestly  impossible  to  consider  all 
of  the  possible  ways  of  radically  curing  hteruorrhoids,  and  it  will  suffice 
for  our  purpose  merely  to  describe  those  most  geuerally  found  reliable. 
Of  these  there  are  two  which  will  always  cure  with  very  little  danger, 
and  which  have  given  entire  satisfaction  for  many  years ;  and  every 
j)ractitioner  will  choose  for  himself  between  tlie  ligatui-e  and  the  clani]). 

The  o])eration  with  the  ligature  owes  its  deserved  |)o])ularity  to  the 
influence  and  practice  of  the  elder  Allingham  at  St.  Marks.  Briefly 
described,  it  consists  in  dissecting  off  the  pile  from  the  nniscular  tissue 
with  the  scissors  till  its  upper  part  is  reached,  where  its  chief  bhjfxl- 
supply  is  received,  and  in  tightly  tying  the  remaining  pedicle  with  a 
strong  ligature,  both  pile  and  ligature  being  then  cut  short. 

This  is  an  operation  as  safe  and  as  certain  of  cure  as  any  in  surgery. 
It  is  (juickly  and  easily  ])erformed,  is  little  likely  to  be  followed  by 
accidents,  has  scarce  any  mortality,  and  is  in  every  respect  satisfactory. 
The  objections  to  it  are  that  it  sometimes  causes  a  good  deal  of  after- 
])ain — pain  which  I  have  accounted  for  by  the  ligature  of  nerve-filaments 
in  the  ])edicle. 

In  striving  to  find  some  equally  satisfactory  and  safe  method  of 
radically  curing  this  disease  I  was  led  to  experiment  with  another  ope- 
ration, also  sanction(>d  by  good  authority,  and  which  I  hoped  might 
not  be  attended  by  the  same  amount  of  after-pain  as  the  ligature.  In 
the  operation  with  the  clamj)  and  cautery  I  believe  I  have  found  it, 
but  this  is  all  that  I  claim  for  this  ojieration  over  the  ligature.  Did  I 
not  use  the  clamp,  T  should  always  use  the  ligature,  and  by  either 
method  (>very  ease  of  piles  may  be  cured  where  any  operative  procedure 
in  indicated. 

My  own  o])erati()n  with  the  clamp  and  cautery  I  adopteil  on  the 
recommendation  of  Ilcnrv  Smith  of  London.  I  claim  no  originality 
in  it,  except  as  every  operation  will  be  slightly  modified  in  technique 
by  the  individual  operator ;  but  I  do  believe  that  by  it  a  radical  cure 
can  be  effected  as  safely  (and  no  more  so)  as  by  the  ligature,  and  more 
especially  that  niy  patients  suffer  less  during  convalescence  than  do  those 
operated  ujion  by  the  ligature.  This  I  am  in  the  habit  of  accounting 
for  by  the  fact  that  no  nerve  is  tied  up  in  a  string — that  sensibility  in 
the  pedicle  of  the  tumor  removed  is  in  great  part  destroyed  by  the 
application  of  (lie  actual  cautery.  I  believe  also  that  there  is  less  reflex 
irritation,  that  the  catheter  has  less  frequently  to  be  used,  and  that  my 
patients  are  altogether  more  comfortable  than  those  oj)eratetl  upon  by 
the  ligature. 

Of  course  ])ain  is  more  or  less  relative,  and  in  the  settlement  of 
such  questions  as  these  large  munbers  of  cases  nuist  be  conqiared.  I 
do  not  wish  to  conv(>y  tlu>  idea  that  the  op(M-ation  ]>erformed  by  myself 
is  painless,  for  occasi(»nally  a  nervous  patient  will  complain  a  good  deal 
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of  pain  for  scv«m-:i1  Ikhms  ;  but  it  is  an  imiisiial  tliin:^  m  iii\  <<\\\\  jn;u- 
tiiv  to  «;ive  any  iiiorpliiuo  after  the  operation  or  to  have  to  resort  to  the 
ejitheter.  It  is  not  lonj;  since  I  (»perate(l  npon  an  aetive  hnsiness-nian 
in  the  afternoon,  and  in  the  early  evening;  t'onnd  him  sittinii;  np  in  bed 
nresidinir  at  a  directors'  nieetinir,  havin<r  eaten  a  <;ood  dinner,  and 
smoking  a  eif^ar.  My  students  at  the  Post-Gra(hiate  Medical  School 
are  not  at  all  surprised  to  see  these  patients  dress  and  come  down  stairs 
to  show  themselves  to  the  class  lorty-eii^ht  hours  alter  the  operation. 
I  never  refuse  to  allow  a  patient  to  (h'ess  himself  and  be  about  his 
room  on  the  second  day,  anil  most  of  them  prefer  to  do  so.  This  is 
all  the  advantaije  that  I  cUiim  for  the  cautery  over  the  damp,  and  this 
claim  I  believe  to  be  well  founded. 

I  find  that  no  verbal  description  will  teach  all  men  how  to  perform 
this  operation,  which  is  one  of  the  simplest,  and  I  must  confess  to 
never  having  seen  anyl)ody  else  perform  it  except  under  my  personal 
supervision.  Very  early  in  my  ex|)erience  I  modified  the  clamp  of 
Smith  to  suit  my  own  ideas,  and  abandoned  entirely  his  different  forms 
of  eauterv-irons  for  a  simple  medium-sized  point  of  the  Pa(|uelin  cau- 
terv.  There  are  but  four  instruments  necessary  for  the  operation — the 
clamp,  cautery,  a  long  j)air  of  scissors,  and  long  double-pointed  forceps 
after  the  general  pattern  shown  in  the  cut. 

Fig.  81. 


Forceps  for  Haemorrhoids. 


The  sphincter  is  first  sufficiently  dilated  to  allow  of  bringing  down 
the  piles  outside  of  the  anus  with  the  forceps.  If  the  tumor  involves 
the  margin  of  the  anus,  and  if  it  is  desirable  to  remove  a  portion  of 
the  skin  of  the  anus  with  the  pile,  a  groove  is  made  in  the  skin  with 


Fig.  82. 


Author's  Clamp. 


the  .scissors,  otherwise  they  are  not  u.sed.  In  the  groove  thus  made  the 
clamp  (Fig.  82)  is  applied,  the  tumor  to  be  removed  being  drawn 
well  downward  by  the  forceps.     This  groove  answers  exactly  the  same 
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purpose  as  the  cut  matle  l)y  Allinghani  for  the  ligature.  It  prevents 
the  burning  or  crushing  of  hcakhy  skin,  exactly  as  it  avoids  including 
it  in  the  ligature.  Witii  the  clamp  in  position  the  mass  of  the  tumor 
to  be  removed  is  cut  off  with  the  scissors,  care  being  taken  to  leave  a 
good  substantial  stump  outside  of  the  bite  of  the  clamp  for  the  appli- 
cation of  the  cautery.  During  this  cutting  the  clamp  acts  merely  as  a 
temporary  ligature  to  prevent  bleeding.  It  is  not  at  all  a  crushing 
instrument,  and  has  oidy  sufficient  force  to  prevent  the  pedicle  from 
slipping  out  of  reach,  and  to  control  all  hiemorrhage  while  in  position. 
The  cautery  is  then  applied  freely  to  the  stump  left  by  the  scissors,  till 
it  has  been  burned  down  even  with  the  surface  of  the  clamp.  The 
object  of  the  cautery  is  simply  to  prevent  bleeding  after  the  clamp  is 
removed.  It  is  well  to  relax  the  clamp  slowly,  and  see  if  the  cauteri- 
zation has  been  sufficient  for  this  purpose.  If  no  bleeding  point 
appears,  the  clamp  may  be  entirely  removed  and  the  burned  stump 
allowed  to  slip  uj)  into  the  rectum.  Should  any  vessel  not  be  closed, 
the  clamp,  being  still  in  position,  is  immediately  tightened  and  the 
cautery  applied  again.  It  will  be  seen  by  the  cut  that  the  instrument 
is  provided  with  a  screw  for  keeping  the  blades  closed.  This  may  be 
useful,  but  in  ordinary  cases  is  of  no  value.  The  instrument  is  con- 
trolled entirely  by  the  left  hand,  the  handles  being  made  long  and  strong 
for  this  purpose. 

There  are  several  points  w^hich  I  find  need  special  attention  in  this 
operation.  I  found  not  long  since  that  they  were  practising  it  in 
Toronto  with  results  not  at  all  satisfactory.  There  were  great  pain, 
inflammation,  and  some  sloughing  after  the  operation.  I  had  occasion 
to  operate  on  one  of  the  medical  gentlemen  of  that  city,  and  could  only 
persuade  him  to  submit  to  it  with  difficulty.  After  convalescence  the 
diffiirence  between  his  own  case  and  those  he  had  seen  was  so  great  that 
he  determined  to  see  me  operate  on  somebody  else,  and  the  reasons  for 
the  difference  became  manifest.  In  the  operations  he  had  seen  the 
clamp  had  been  passed  into  the  rectum  parallel  with  its  axis,  and  the 
cauterv  had  i)cen  passed  up  after  it  to  do  its  work.  It  will  be  seen 
that  mv  clninp  has  no  ivory  shields,  as  has  Smith's,  to  protect  adjacent 
parts.  The  j)arts  need  no  protection,  for  the  piles  are  brought  outside 
of  the  anus,  and  the  clamp  is  api)lied  across  the  orifice,  not  within  it. 

There  is  said  to  be  danger  of  hemorrhage  from  this  operation.  I 
have  known  of  one  case  of  fatal  hoemorrhage  a  few  hours  after  it,  but 
I  have  known  of  many  eases  of  luemorrhage  after  other  operations 
imj)roj)erly  performed. 

The  ap|>licatiou  of  the  hot  iron  to  a  bleeding  surface  is  still  e«)n- 
sidered  a  good  hiomostatic  in  suitable  cases  ;  why  not  in  the  rectum  ? 
And  vet  I  can  easily  see  how  an  unskilful  ojuM-ator  may  have  bltHHling 
after  this  method.      It  will  be  seen  that  my  t-hunp  does  not  shut  jiarnllel, 
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aiul  wlu'ii  a  IaI•^^'  mass  of  tissue  is  in  the  heel  there  will  l>c  vnv  little 
pressure  upon  that  in  the  gnisp  of  the  end.  Cutting  oil"  such  a  large 
mass  will  sometimes  allow  of  some  eseape  of  the  stump  from  the  point 
of  the  instrument.  That  which  remains  is  eanterized  ;  there  is  a  spout- 
ing vessel  in  the  end  of  the  cut  that  has  escape<l  tlw  cauterv,  and  bleed- 
ing results.  H'  the  clamp  is  j)ut  on  with  the  heel  up  the  rectum  and 
the  point  at  the  cutaneous  margin  of  the  pile,  the  hleeding  p(jint  n)ust 
Ik.'  at  the  surface.  If  i)ut  on  in  the  reverse  direction,  which  is  a  little 
easier,  the  hleeding  point  will  he  high  up  in  the  bowel. 

The  only  answer  to  this  is  that  leaving  a  spouting  vessel  in  the 
stump  without  aj)plying  the  cauterv  to  it  is  not  the  clarap-and-cauterv 
operation,  aiid  is  a  decidedly  reckhss  and  unsafe  piece  of  surgery. 

I  have  great  faith  in  these  eschars  myself  to  prevent  bleeding — so 
great  that  after  every  operation  I  introduce  a  large  speculum,  dilate  the 
bowel,  and  irrigate  it  thoroughly  with  bichloride  solution.  If  there 
is  any  bleetling,  I  see  it  and  go  back  after  it,  and  I  teach  my  students 
never  to  leave  such  a  rectum  till  they  are  sure  there  is  no  bleeding 
from  within  it.  The  cutaneous  incisions  with  the  scissors  will  bleed 
some,  and  this   is  controlled   by  pad  and  bandage. 

One  other  point  to  be  guarded  against :  this  operation  is  capable  of 
producing  a  stricture  of  the  amis.  So  is  the  ligature  or  any  other 
where  tissue  is  removed.  The  elaiup  should  not  be  recklessly  applied 
to  the  entire  circumference  of  the  anus,  but  small  intervals  of  sound 
raucous  mend)rane  should  be  left  at  least  at  two  opposite  points.  The 
operation  is  applicable  to  the  most  severe  cases,  and  sufficient  tissue  can 
always  be  removed  to  cure  without  causing  undue  contraction  if  ])roj)er 
care  be  used.  Should  stricture  result,  it  is  not  a  very  serious  affiiir,  and 
is  very  easily  cured  by  proper  dilatation. 

After  the  operation  a  })ad  of  lint  and  a  T  bandage  arc  tightly 
a|)plicd.  In  a  couple  of  hours  these  may  be  removed,  and  a  poultice 
substituted,  wdiich  \\'\\\  relieve  the  pain.  I  make  no  attempt  to  confine 
the  bowels  after  operation,  and  give  a  laxative  at  the  end  of  forty-eight 
hiiurs  to  secure  a  passage.  With  average  rest  and  quiet  cicatrization 
will  be  complete  in  about  three  weeks.  During  the  first  week  I  try  to 
keep  my  patients  in  the  house,  but  afterward  they  attend  to  their  usual 
duties,  unless  this  requires  them  to  be  much  on  their  feet,  in  which  case 
I  insist  upon  longer  rest  and  watch  the  healing  process  nnich  more 
carefully. 

There  is  little  more  to  be  said.  The  dangers  of  this  method  can 
easily  be  seen  and  as  easily  avoided.  I  have  never  had  an  unpleasant 
experience  with  it,  but  no  operation  is  perfectly  safe  in  unskilful  hands. 
Sometimes,  when  the  sloughs  sejiarate,  I  may  have  a  fatal  case  of 
secondary  haemorrhage,  and  so  may  anybody  else  with  the  ligature 
about  the  tenth  day,  when  it  comes  away.     I  spoke  of  one  fatal  case 
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of  primary  lucniorrliage,  and  that  tliis  may  not  have  undue  weight 
against  my  favorite  method  I  will  mention  that  not  long  ago  there  was 
a  death  in  one  of  our  largest  and  best  h(jsi)itals  from  the  same  cause — 
after  the  ligature.  Neither  is  to  be  laid  to  the  operation — \)iA\\  to 
the  o})erators. 

So  much  interest  is  felt  by  many  in  the  meth(jd  of  treating  haemor- 
rhoids by  injections  of  carbolic  acid  or  other  substances  that  it  may  be 
best  to  devote  a  few  words  to  it  before  closing  the  consideration  of  this 
subject. 

The  method  is  well  understood  by  the  profession  at  large,  and  it  has 
its  advantages,  which,  however,  are  more  than  counterbalanced  l)y  its 
risks.  The  advantages  are,  that,  by  what  seems  to  the  patient  a  trifling 
and,  for  the  moment,  painless  puncture  of  a  needle,  his  piles  may  be 
greatly  relieved.  The  disadvantages  are  that  the  injection  of  an 
irritant  fluid  into  the  substance  of  a  vascular  tumor  is  liable  to  set 
up  a  good  deal  of  trouble.  The  remedy  is  too  uncertain  in  its  results 
to  be  recommended.  Many  cases  are  quite  satisfactory.  There  is  apt 
to  be  a  good  deal  of  i)ain  following  the  injection,  coming  on  in  the 
course  of  a  few  hours  and  lasting  some  days ;  but  the  mild  amount  of 
inflammation  thus  set  up  results  in  hardening  and  shrinking  of  the 
tumor,  so  that  for  a  time  it  neither  bleeds  nor  protrudes.  The  relief 
thus  obtained  may  last  two  or  three  years,  after  which  the  condition 
will  be  the  same  as  before. 

If  this  amount  of  palliation  could  be  secured  without  risk  to  the 
patient,  the  treatment  would  be  a  most  excellent  one ;  but,  unfortu- 
natelv,  such  is  not  the  case.  Great  pain  often  succeeds  the  injections — 
pain  sufficient  to  confine  the  patient  in  bed  and  render  necessary  large 
doses  of  opium.  In  many  cases  the  injection  will  cause  a  slough,  and 
when  the  slough  separates  there  nuiy  be  severe  haemorrhage,  and  a 
rao-o-ed  ulcer  remains,  renuiriuii"  careful  treatment  for  its  cure.  If  the 
slough  be  circumscribed,  the  patient  is  apt  to  be  cured  of  that  partic- 
ular hemorrhoid;  but  there  is  often  burrowing,  and  a  class  of  blind 
fistuhe  with  internal  openings  results  which  cannot  l)o  cured  without 
operation. 

In  manv  cases  snuUl  marginal  abscesses  result.  riicse,  iu  my 
experience,  have  not  been  larger  than  the  end  of  the  thumb,  have 
always  been  just  at  the  margin  of  the  anus  on  the  same  side  as  the  pile 
injected,  and  unless  freely  opened  have  maile  small  subcutaneous 
fistulif.  They  are  not  situated  at  the  point  of  puncture,  but  lower 
down. 

Fiuallv,  when  an  iutlanunation  is  starteil  iu  the  walls  of  the  rectum, 
no  man  can  limit  its  extent,  and  either  a  circumscribed  or  general  peri- 
])roctitis  may  be  the  result.  Large  abscesses  may  form,  the  j>atient  has 
the  usual  si<2;ns  of  septic  ])oisoniug,  the  lymphatics  iu  the  pelvis  and  groin 


PROLAPSE  AM)   lyVAiiiyATION.  I<l7!) 

Ix'fuUK'   involved,  aiitl  it"  tlic   palioiit's  lile   is  saved,  it    i-  i>nl\   1>\-  <jiu»\ 
luck  aixl  l)()l(l  surgcrv. 

All  tlu'se  acfidi'iits  have  occurred  after  injections  made  by  niyseil', 
and  others  have  reporteil  i'atal  roults.  For  these  reasons  I  have  prac- 
ticallv  ahandonetl  the  treatment,  and  yet  it  has  its  fascinations.  Not 
long  since  a  woman  came  to  my  clinic  complaining  of  the  loss  of  blood 
from  the  rectum.  She  was  just  at  the  end  of  the  third  month  of 
pregnancy,  and  was  covered  with  an  early  syphilitic  eruption.  It  was 
impossible  to  operate  on  her  luemorrhoids,  and  for  the  sake  of  showing 
the  ela.ss  how  it  was  done  I  made  three  injections  of  a  10  per  cent, 
solution  of  carbolic  acid  at  intervals  into  three  tumors.  The  result 
was  perfectly  satisfactory,  the  woman  l)elieving  herself  cured.  This 
may  be  done  in  a  nund)er  of  eases,  and  just  as  confidence  is  established 
in  the  mind  of  the  i)ractitioner,  and  for  no  reason  that  can  be  foreseen, 
an  injection  of  moderate  strength  will  set  up  some  of  the  accidents  I 
have  enumerated.  I  believe  that  my  personal  experience  with  this 
method,  over  which  I  was  at  one  time  very  enthusiastic,  is  not  different 
from  that  of  others  who  have  given  it  a  fjiir  trial  in  any  considerable 
number  of  cases,  either  in  hosj^ital  or  private  practice.  I  know  that  it 
coincides  very  accurately  with  the  results  at  St.  Mark's,  where  its  use 
has  also  been  abandoned. 

Prolapse  and  Invagination. 

The  simplest  form  of  ])r()la[)se  is  that  which  is  composed  only  of 
the  mucous  mend)rane  of  the  rectum.  It  is  also  the  form  most  com- 
monly seen,  and  to  a  slight  extent  is  often  found  in  connection  with 
old  and  large  hemorrhoids.  It  is  said  to  be  more  frequent  in  women 
than  in  men,  and  it  is  the  form  usually  seen  in  children. 

The  second  variety  of  ))rolapse  is  an  exaggeration  of  the  first.  It 
consists  not  in  a  sliding  down  of  the  mucous  membrane,  but  in  an 
inversion  of  all  the  coats  of  the  bowel,  and  therefore,  w^hen  of  sufficient 
extent,  of  the  peritoneum.  The  first  variety  is  shown  in  Fig.  83,  and 
the  second  in  Fig.  84.  In  both  these  varieties  the  protrusion  begins 
at  the  part  of  the  rectum  nearest  the  anus.  In  the  third  variety  the 
l)art  of  the  rectum  higher  up  is  passed  into  and  through  that  nearest 
the  anus,  and  what  is  known  as  invagination  or  intussusception  takes 
place.  In  the  fourth  variety  wc  have  the  same  condition  as  in  the  last, 
except  that  a  jjortion  of  the  gut  farther  away  from  the  anus  is  impli- 
cated, and  the  invaginated  jiortion  may  not  appear  at  the  anus  at  all. 
We  may  have,  therefore,  invagination  with  prolapsus  or  invagination 
without  ])rolapsus. 

This  condition  must,  of  necessity,  cause  a  sulcus  or  groove  to  exist 
between  the  containing  and  contained  portions,  where  the  mucous  mem- 
brane of  the  one  is  directlv  continuous  with  that  of  the  other,  and  the 
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depth  of  this  sulcus  from  the  anus  depends  upon  the  point  at  which  the 
invagination  has  occurred. 

Such  a  protrusion  as  this  is  evidently  composed  of  an  entering  and 


Fig.  .S3. 


First  Variety  of  Prolapse. 


returning  portion  of  bowel,  each  in  its  whole  thickness  (Fig.  85). 
There  is  the  ensheathing  portion,  1 ;  the  entering  portion,  3 ;  the 
returning  portion,    3;    which    must   be  carefully   distinguished    from 


Fig.  84. 


Second  Variety  of  l^rolap>.e. 


each  other.  The  former  (7)  is  .s)metimes  si>okcn  of  as  the  intussus- 
cipiens,  and  the  two  others  combined  as  the  intussusceptum.  Witiiin 
the  sulcus  {4)  two  mucous  surfaces  arc  in  contact,  and  without  the  sul- 
cus [5)  two  serous  surfaces.     The  point  (6")  where  the  cntcriiisj.-  portion 
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(J)  becomes  the  returning  portion  (^)  i.s  known  as  the  apex  of  the  intns- 
suseeption,  and  the  point  (7)  where  the  retnrning  portion  joins  the  !<heath 
i-  the  neek. 

The  causes  tentlin^  to  |)ro(hice  a  prohijise  ar(>  varions  :    First,  those 

Fig.  85. 

7  « 
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1       * 

Intussusception. 

which  tend  mechanically  to  draw  down  the  mucon.s  membrane  in  defe- 
cation, such  as  polypus,  haemorrhoids,  vegetations,  and  tumors.  Second, 
are  those  which  produce  tenesmus  and  muscular  spasm,  such  as  fi.ssure, 
worms,  proctitis,  dysentery,  phimosis,  cystitis,  calcnlus,  and  stricture 
of  the  urethra.  Third,  are  those  which  tend  to  weaken  or  destroy 
the  action  of  the  sphincters,  such  as  ulceration  or  incision  or  .spinal 
paralysis. 

Prolapsus  of  the  first  and  second  varieties  generally  comes  on  grad- 
ually, and  not  suddenly,  though  the  reverse  may  be  the  ca.se.  It  may 
be  ])artial  or  complete  as  regards  the  circumference  of  the  rectum.  It 
is  at  first  spontaneously  reducible,  or  at  least  easily  replaced  by  gentle 
jire.ssure,  and  it  remains  reduced  till  the  next  act  of  defecation  ;  but  as 
the  size  of  the  prolapse  increa.ses  the  difficulty  of  reduction  becomes 
greater. 

Prolapsus  of  the  first  variety  when  slight  in  extent  is  not  infre- 
quently mi.staken  for  haemorrhoids  at  a  casual  examination,  especially 
when  it  is  confined  to  a  portion  of  the  circumference  of  the  gut.  With 
care,  however,  a  protrusion  composed  of  healthy  or  slightly  eroded 
mucous  membrane  can  always  be  distinguished  from  a  tumor  made  of 
blood-vessels  and  connective  tissue  located  beneath  the  mucous  mem- 
brane.    When  the  tumor  is  larger  the  diagno.sis  presents  no  difficulties. 

In  every  prolapse  of  large  dimen.sions  the  surgeon  must  be  prepared 
to  find  all  of  the  coats  of  the  gut  involved,  and  hence  mu,st  be  on  the 
lookout  for  the  peritoneum.  From  the  anatomy  of  the  peritoneum  it 
is  much  more  likely  to  be  found  in  the  anterior  portion  of  the  tumor 
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than  in  the  posterior,  hut  it  may  he  in  l)oth.  \n  the  peritoneal  pouch 
thus  formed  there  may  he  located  coils  of  small  intestine,  an  ovary,  or 
even  the  uterus,  as  will  be  more  fully  described  later.  As  this  variety 
of  the  disease  only  differs  from  the  first  in  degree,  there  is  no  groove 
or  sulcus,  as  in  that  next  to  be  described,  and  the  absence  of  such  a 
groove  is  therefore  no  proof  against  the  presence  of  peritoneum  in  the 
tumor. 

It  is  a  mistake  to  suppose  that  this  second  variety  is  not  met  with  in 
children,  although  it  is  unquestionably  more  common  in  adidts.  It 
may  be  distinguished  from  the  first  generally  by  the  touch.  With  one 
finger  within  the  gut  and  the  thumb  outside  it  will  generally  be  possi- 
ble to  decide  whether  the  tumor  is  composed  of  all  the  walls  of  the 
bowels  or  of  the  mucous  membrane  alone.  The  form  of  the  tumor  is 
conical ;  its  walls  are  thick  and  firm  ;  when  pressed  between  the  fin- 
gers the  gurgling  of  gas  may  be  felt  in  a  contained  loop  of  small  intes- 
tine, or  there  may  be  resonance  on  percussion,  and  the  hernial  contents 
may  be  reduced  ;  the  orifice  is  not  round  and  patulous,  but  slit-like  and 
drawn  backward  by  the  attachment  of  the  meso-rectum  or  fiirward  by 
the  vagina. 

A  prolapse  left  untreated  usually  increases.  At  first  it  only  appears 
on  defecation  ;  later  it  is  down  all  the  time.  At  first  it  is  easily  redu- 
cible ;  then  a  change  occurs,  and  replacement  is  no  longer  possible. 
When  inflammation  occurs  there  is  more  or  less  local  irritation  and 
general  constitutional  disturbance.  The  prolapse  becomes  swollen, 
hard,  and  painful,  and  the  tumor  is  subsequently  larger  and  harder 
than  before,  from  infiltration.  The  mucous  membrane  may  at  any 
time  become  eroded  and  ulcerated  from  irritation.  Strangulation  is 
rare,  but  may  occur  at  any  time.  It  may  be  only  temporary  when 
properly  treated,  or  it  mav  end  in  sloughing,  which  shall  involve  a 
part  or  he  whole  of  the  tumor.  It  may  result  in  cure  from  cicatricial 
contraction,  or  in  general  peritonitis  and  death.  When  it  involves  the 
entire  circumference  of  the  tumor,  a  stricture  of  greater  or  less  gravity 
is  the  necessary  result.  These  changes  are  not  apt  to  occur  in  the  first 
variety  of  the  disease,  and  are  generally  confinetl  to  the  second  and 
third. 

The  treatment  of  j)rolaj>sus  of  the  first  and  second  varieties  may  be 
cither  curative  or  palliative.  Often  the  surgeon's  fii^st  efforts  nnist  be 
directed  toward  effecting  the  reduction  of  the  mass.  In  children  this 
may  generally  lu*  done  by  laying  the  little  patient  on  its  face  over  the 
knees,  and  making  gentle  pressure  on  the  mass  with  greased  fingers. 
If  this  cannot  be  accomplished  without  undue  force  anil  bruising  of  the 
mass,  the  child  should  at  once  be  etherized  and  a  radical  operation  per- 
formed. 

In    ail    adult.    howi>ver,   both    ether  anil    i>pi'ratiou    may   be    oithtM' 
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n^fnscHl,  or,  on  accoiint  of  a  bad  jjcixTal  conditi*!!!,  <(>iitr.iiiiilicat('(l.  In 
-ndi  a  <u<(',  atUT  identic  taxis  in  the  Uncc-clhow  position  lias  boon  tried 
and  failrd,  cild  slionld  be  applitMl  whili'  tin-  patient  remains  j)rone  in 
bed  witli  the  |)elvis  raised  by  pillows,  and  this  may  be  alternated  with 
warm  poidtieos  an<l  with  plentifnl  api)lieations  (ji' an  ointment  of  opinni 
and  belladonna.  When  bv  the  action  of  the  sphincters  the  tnmor  has 
become  ovlemutons,  enld  is  especially  indicated,  bnt  it  mnst  not  be  too 
lonn-  or  viiioroiisly  aj)[)lied,  lest  sloni:;hinu;  resnlt.  When  slonghs  have 
alreaily  appeared,  the  ease  must  be  left  to  time  and  charcoal  ponltices, 
and,  indess  the  slou<2;hing  be  very  extensive  or  eircnlar  in  shajx',  a 
radical  cure  will  often    result   after    about   three  weeks'  rest  in  bed. 

Before  any  kind  of  treatment  exeept  reduetion  is  begun  the  surgeon 
must  earefidly  seek  for  sonie  exciting  cause,  the  removal  of  which  will 
eifect  an  immediate  cure.  Polypus  is  the  most  frequent  and  efticient 
of  these,  and  many  a  case  of  extensive  prohipsus  in  children  may  be 
cured  by  passing  the  finger  into  the  bowels  and  breaking  off  a  small 
fleshy  tumor  hanging  loose  by  a  long  slender  stem.  Worms,  consti- 
pation, phimosis,  and  calculus  should  all  be  looked  for  and  treated 
before  any  operation  is  done  u])on  a  prolapsus  dejiendent  upon  their 
irritation. 

The  palliative  treatment  is  directed  toward  diminishing  the  fre- 
(|uency  and  amount  of  the  prolapse,  and  in  children  a  cure  may  some- 
times be  effected  by  these  means  alone.  The  tumor  may  sometimes  be 
prevented  from  descending  during  defecation  by  having  the  act  performed 
in  the  standing  posture,  or  recumbent  in  bed  with  one  buttock  pulled 
aside  to  tighten  the  anal  orifice.  After  the  bow^els  have  mov'cd,  if  the 
tumor  has  come  down,  it  should  be  washed  w'ith  an  astringent  (alum, 
tincture  of  iron,  oak  bark)  and  gently  replaced,  the  patient  being  con- 
finetl  to  the  bed  for  a  time  to  prevent  re-descent.  After  the  bowel  has 
ceased  to  descend  with  defecation,  an  astringent  injection  may  be  given 
every  night  with  advantage,  and  allow^nl  to  remain  in  all  night.  This 
should  not  be  more  than  a  couple  of  ounces. 

After  inflammation  or  partial  strangulation  has  occurred,  a  cure  by 
these  simple  measures  is  scarcely  to  be  expected.  The  conditions  are 
changed  ;  the  tumor  is  thickened  and  increased  in  hardness ;  it  has 
become  too  large  for  its  former  relations  in  the  pelvis,  and  is  itself  a 
cause  of  irritation. 

There  are  two  ways  of  curing  a  prolapse:  one  is  the  reduction  in 
the  size  of  the  tumor  or  its  complete  removal ;  the  other  is  the  tighten- 
ing of  the  anus,  so  that  it  cannot  descend.  In  any  case  one  or  both 
of  these  methods  may  be  attempted. 

Attempts,  and  some  of  them  successful  in  severe  cases,  have  been 
made  to  cause  a  decrease  in  the  size  of  the  tumor  by  injecting  certain 
irritating  substances  into  the  tumor  itself  and  the  surrounding  cellular 
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tissue.  The  plan  is  one  wliicli  lias  never  acfiuired  nnuh  popularity 
except  in  the  sli<;ht  eases  associated  with  luemorrhoids,  in  which, 
when  the  latter  have  been  reduced  in  size  by  injections  of  carbolic 
acid,  the  prolapsus  dependent  uj)on  them  has  also  ceased  to  be 
troublesome. 

The  first  form  of  prolapsus  may  be  cured  by  one  of  the  three  fol- 
lowing methods  :  When  not  too  large  or  too  much  thickened,  a  thorough 
jjainting  of  the  mucous  membrane  with  strong  nitric  acid  will  generally 
cause  just  sufficient  sloughing  to  result  in  a  cure.  The  application 
must  be  made  when  the  tumor  is  down.  The  part  should  first  be  dried 
of  its  mucus  with  a  little  cotton,  and  the  acid  then  applied  lightly  on 
the  end  of  a  stick.  Only  enough  should  be  put  on  to  cause  a  distinct 
change  in  color,  and  the  acid  should  very  carefully  be  confined  to 
the  nuicous  membrane,  and  not  applied  to  the  skin.  The  application 
is  not  in  itself  painful.  The  tumor  should  then  be  greased  and  reduced, 
a  pad  should  be  placed  over  the  anus,  and  the  buttocks  drawn  together 
with  a  broad  strip  of  adhesive  plaster.  The  bowels  should  not  be 
allowed  to  move  for  three  days,  and  then  an  enema  of  oil  should  be 
given,  and  great  care  taken  to  prevent  the  descent  of  the  tumor,  as 
before  indicated.  It  may  be  necessary  to  repeat  the  use  of  the  acid  a 
second  time,  but  it  will  generally  be  efficient  in  the  end.  This  jdan  is 
especially  adapted  to  children,  in  whom  there  is  aj)t  to  be  a  good 
sphincter. 

In  old  people,  where  the  sphincters  have  lost  sonic  of  their  power, 
and  in  children  who  have  resisted  this  method,  another  plan  of  cauter- 
ization will  be  more  effectual.  This  is  known  as  Van  Duren's  treat- 
ment, and  is  performed  as  follows  :  With  the  ]>atient  under  ether  and 
the  prolapse  down,  the  smallest  tip  of  the  Paquelin  cautery,  heated  only 
to  a  dull  red,  is  drawn  over  the  length  of  the  tumor  with  just  sufficient 
force  to  go  through  the  mucous  memi)rane.  Five  or  six  linear  eschars 
should  be  made,  very  lightly  at  the  upper  portion,  heavier  below.  The 
tumor  shoidd  then  be  replaced,  and  the  sphincter  burned  at  two  points 
on  o))j)osite  sides  with  the  same  iron  ;  but  these  cuts  should  be  made 
into  tlie  substance  of  the  muscle,  so  that  the  resulting  contr;u'tion  will 
lessen  the  size  of  the  anus.  After  the  cauterization  the  patiiMit  should 
be  treated  as  after  the  application  of  the  nitric  acid. 

In  more  severe  cases  still,  and  in  cases  of  the  second  tlirm  of  the 
disease  in  which  there  is  no  reason  to  fear  the  j>resence  of  j)eritoneum 
a  still  more  radical  ojieration  may  be  dout'.  This  is  exactly  the  same 
clainj>-and-cautci-v  itpcrntion  desciMbed  in  -peaking  ot'  hiemorrhdids, 
and  it  is  e(|ually  satislactory.  It  has  l)eeu  a])i)lied  in  years  gone  by 
to  verv  large  tumors  containing  peritoneum — tumors  the  size  of  a 
eocoanut — and  with  good  results  ;  but  now  we  have  a  better  way  of 
dealing  with  all  the  cases  in  which.  (Voni  their  size,  the  preseiu'C  o\'  the 
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IM'ritniu'um  is  to  lu'  a|t|trflu-Mtl('«l,  as  wi'll  as  those  old  aiul  severe  ones 
~i)mctiiii('s  met  with  whirli  have  resiste<l  all  other  nicthods  of"  etire. 

The  i>|>eratinii  ot"  ciri'iilar  aiiiputatioii  and  siituic  has  Wctii  :i|t|ilicd 
iKxiisionallv  to  old  eases  ot"  jtrolapse  tl»r  some  years,  and  within  the  last 
year  or  two  has  be<'om<>  (|iiite  i;('iu'ral.  It  is  done  in  several  dill'erent 
wavs,  hnt  the  essential  idea  is  the  same  in  all.  It  consists  in  first 
makint:;  snre  that  the  j)rolai)sus  contains  no  hernial  contents,  then  ii^ 
ain|>ntatinir  it  below  the  anns — first  the  anterior  half",  and  then  the 
posterior — ami,  finally,  in  caret'nlly  sntnring;  first  the  serous  surthees 
if"  they  are  present,  anil  seeontlly  the  other  layers  of  the  gut.  I  have 
found  it  an  advantage  to  transfix  the  tumor  after  it  has  been  well  pulled 
down  by  two  long  needles,  passed  so  as  tt)  cross  each  other  thi-ough  the 
entire  thickness  of  the  prolaj)sus  just  below  the  s|)hinctcrs,  and  then  to 
encircle  the  mass  with  an  elastic  ligatui'e  above  the  needles,  which  pre- 
vent it  from  slipping.  This  does  not  at  all  interfere  with  the  operation, 
and  effectually  controls  the  bleeding,  which  is  apt  to  be  })rofuse  when 
the  gut  is  am[)utated.  Of  eourse  the  greatest  care  is  necessary  in  an 
operation  such  as  this  to  be  sure  that  the  amputated  mass  does  not 
contain  a  loop  of  small  intestine.  The  results  of  this  method  seem  to 
be  exceedingly  good,  and  when  done  properly  the  jdan  is  to  be  recom- 
mended in  cases  in  which  milder  methods  have  failed. 

The  surgeon  will  occasionally  be  called  to  treat  a  case  of  quite 
extensive  prolapse  in  which  there  is  a  circular  slough,  and  must  know 
what  to  do  in  such  an  emergency.  It  is  not  best  to  leave  these  cases  to 
nature,  for  though  the  slough  will  separate  and  the  tumor  shrink  up 
and  finally  become  reducible,  the  slough  will  leave  a  circular  stricture, 
and  the  lower  down,  nearer  the  apex  of  the  prolapse,  the  slough  is,  the 
higher  up  and  less  amenable  to  subsequent  treatment  the  stricture  will 
be.  In  all  such  cases  the  operation  of  circular  amputation  and  suture 
is  to  be  recommended.  Even  should  the  amputation  be  followed  by 
some  contraction,  the  stricture  will  be  low  down  near  the  sphincter,  and 
can  easily  be  treated  by  subsequent  dilatation. 

Every  few  months  a  case  is  reported  in  some  journal  of  so-called 
"spontaneous  rupture  of  the  rectum"  or  of  "rectal  hernia,"  with  ]>ro- 
trusion  of  a  mass  of  small  intestine,  and  death.  Almost  invariably, 
the  history  begins  with  the  statement  that  the  patient  had  suffered  for 
years  from  prolapse.  These  cases  almost  all  come  under  the  second 
class  described,  and  are  cases  of  rupture  of  weakened  and  inflamed 
prolapsus,  usually  either  from  direct  violence  or  from  straining  at  stool, 
although  a  weakened  rectum  may  rupture  and  permit  of  the  escape  of 
small  intestine  where  there  has  been  no  previous  prolapsus.  It  is 
doubtful  w'hether  a  healthy  rectum  is  ever  ruptured  except  as  a  result 
of  direct  injury. 

In  mv  w^ork  on  The  Rectum  and  Anus  I  have  collected  all  of  these 
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oases  obtainal)lG,  some  twelve  in  number,  aiul  liave  analyzed  them. 
For  lack  of  spaee  the  reader  is  referred  to  that  work  for  a  full  ae- 
count  of  the  disease.  Here  I  wish  only  to  eall  attention  t<;  the  treat- 
ment. Only  two  of  these  cases  have  recovered.  One  was  a  very  early 
one  (Nedhain,  IT'j-")),  in  which,  after  the  j)rf>truding  mass,  measuring 
fifty-seven  inches,  had  become  gangrenous,  it  was  simply  cut  off  close  to 
the  anus.  The  other  is  one  \n  which  the  hernia  of  the  small  intestine 
followed  an  operation  by  Henry  Smith  on  a  large  prolapsus  with  the 
clamp  and  cautery.  Only  a  knuckle  of  the  gut  j)rotruded,  was  at  once 
reduced,  and  no  bad  symptoms  followed. 

The  general  principles  which  should  guide  in  the  treatment  of 
this  accident  are  plain,  and  I  am  anxiously  waiting  the  report  of 
the  first  fortunate  case  in  which  their  adoption  will  be  followed  by  a 
cure. 

There  is  no  doubt  that  the  first  thing  to  be  done  is  to  effect  the 
reduction  of  the  mass  after  it  has  been  properly  cleansed.  The  amount 
is  often  many  feet,  and  it  is  usually  distended  with  gas  and  fieces ;  the 
rent  through  which  it  must  be  returned  into  the  peritoneal  cavity  is 
more  or  less  concealed,  and  the  gut  constantly  tends  to  jiass  upward 
into  the  rectum.  The  loops  last  descended  should  first  be  replaced, 
l)ut  the  whole  mass  has  seldom  been  replaced  without  laparotomy. 
After  reduction  the  rent  in  the  gut  should  be  sutured  if  jiossible,  and  a 
posterior  division  of  the  gut  down  and  past  the  coccyx  and  along  the 
side  of  the  sacrum  may  render  this  possible,  though  it  will  always  be 
found  a  diflicult  undertaking.  Nor  do  I  believe  it  to  be  absolutelv 
essential  to  recovery  if  the  rectum  be  properly  cleansed  and  tampoiu'd 
with  iodoform  gauze  around  a  rectal  tube. 

If  the  protruded  gut  be  gangrenous,  the  gangrenous  part  must  be 
amjintatcd,  and  the  choice  remains  between  circular  suture  with  subse- 
(jucnt  rcjilacement,  or  the  formation  of  a  rectal  artificial  anus  by 
fastening  the  proximal  extremity  to  the  rectum  at  the  site  of  the 
laceration.  This  is  evidently  what  Nature  did  in  her  cure  of  Xtnl- 
ham's  celebrated  case. 

In  the  third  form  of  prolajisus,  the  ft)rm  in  which  there  is  an  intus- 
susception protruding  from  the  anus,  the  diagnosis  is  made  by  the 
presence  of  the  sulcus,  as  before  indicated.  The  depth  of  this  sidcus 
will  sometimes  give  important  information,  for  the  upper  part  of"  the 
rectum  may  l)e  invaginated  iiUo  the  lower  and  a])j)ear  at  the  amis,  or 
the  ileo-cioeal  valve  may  have  jxisscd  along  the  whole  length  of  the 
large   intestine  and   appear  as  a  ju'olapsus. 

\i  is  manifestly  impossible  to  deal  here  with  the  whole  (piestion  of 
intussusception,  but  a  few  practical  points  may  be  brought  out  with 
advantage. 

When    th(>   n|)per   part  of  the   rectum    becomes   invaginated    in   tlii^ 
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way,  tlif  iiirliitlctl  portion  will  not  :ilw:iv>  apiicai'  at  the  aim-^,  and  the 
(liajriiosis  can  Ik-  nia«li'  only  with  (iitliculty. 

The  symptoms  of  the  condition  arc  pcctdiar  and  sn>;gestive,  and 
will  ol'tcn  Icavi'  little  donht  as  to  the  diaiiiiosis  if  the  patient  luus 
snlVK'iciit  intelligence  to  describe  them  with  any  acenracv.  The  invag- 
ination is  generally  not  constant,  or  at  least  if  it  is  so  it  causes  no 
sym))toms  e.\<'ej»t  in  defecation.  Tlu-n  there  is  jxHuiiar  difficnlty  in 
the  act.  The  patient  strains,  aiul  the  more  the  ett'ort  the  loss  the  resnlt. 
l"'in.ally,  when  exhan>te<l  he  gives  up  the  effort  in  des])air,  and  almost 
immediately  there  is  a  movement.  The  patient  will  say  that  when  he 
strains  the  bowel  becomes  closed — that  he  can  feel  a  tumor  which  it  is 
imjxtssible  for  him  to  evacuate.  One  of  my  patients  eould  only  relieve 
himst'lf  in  the  knee-elbow  position,  and  another  when  lying  down.  In 
additi(tn  to  this  it  may  be  possible  to  feel  the  tumor  with  the  finger 
when  the  patient  assumes  the  natural  position  for  defecation  and 
strains. 

The  treatment  consists  in  linear  cauterization  high  up  in  the  rectum. 
This  must  be  done  carefully,  and  not  with  a  Paquelin  cautery,  but  with 
the  old-fashioned  olive-pointed  actual-cautery  iron  heated  to  a  black 
heat  oidy.  Too  free  cauterization  here  carries  great  risk  of  peri- 
j)roctitis. 

When  the  invagination  is  confined  to  the  rectinn,  reposition  and 
reiluetion  may  be  possible  by  taxis,  by  enemata,  or  by  passing  the 
hand  into  the  pelvis.  A  soft  rectal  bougie  passed  to  the  bottom  of  the 
sulcus  may  give  great  assistance.  Failing  to  accomplish  this  by  gentle 
measures,  combined  with  anaesthesia  and  reversed  position,  there  is 
nothing  remaining  but  immediate  laparotomy. 

Non-malignant  Ulceration. 

The  many  different  varieties  of  simple  ulceration  of  the  rectum  may 
for  convenience  be  grouped  under  the  following  heads  :  1.  Traumatic  ; 
2.  Catarrhal;  3.  Tuliercular ;  4.  Dysenteric;  5.  Venereal. 

Any  wound  of  the  rectum  or  anus  is  liable  to  refuse  to  heal  and  to 
take  on  ulcerative  action,  even  such  a  crack  in  the  muco-cutaneous 
margin  as  may  be  caused  by  the  passage  of  a  large  mass  of  fbeces.  This 
is  the  most  frequent  cause  of  fissure,  or  "  irritable  ulcer,"  as  it  has  been 
called  from  the  amount  of  pain  it  generally  gives  rise  to.  There  is  no 
profit  in  elevating  this  simple  traumatism  into  a  special  class,  as  it  differs 
in  no  essential  respect  from  other  traumatic  ulcers  in  the  same  location. 
Fissures,  however,  cause  in  different  people  very  different  symptoms. 
Some  cause  hardly  any  uneasiness,  and  trouble  the  patient  so  little  that 
he  or  she  hardly  cares  to  seek  relief.  Others  will  cause  agony  during 
and  after  the  act  of  defecation,  and  are  the  source  of  a  train  of  reflexes 
that  seem  to  be  limited  to  no  part  of  the  body.     Nor  is  there  anything 
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ill  the  general  appearance  of  the  disease  which  can  indic-ate  whether  it 
l)elongs  to  the  ])ainf\il  or  painless  class,  the  secret  of  the  difference 
probably  lying  in  the  fact  that  in  certain  cases  a  terminal  nerve-filament 
is  exposed  in  the  sore. 

The  traumatisms  caused  by  faecal  masses  are  not,  however,  confined 
to  fissures  at  the  verge  of  the  anus.  Scybalous  masses  iu  the  large 
intestine  have  been  the  direct  cause  of  death  by  ulceration  and  perfora- 
tion, as  in  one  case  of  my  own  ;  and  I  have  seen  several  cases  of  enjsions 
and  superficial  ulcerations  in  the  rectal  pouch  wliicli  could  be  accounted 
for  in  no  other  way  than  by  the  lodgment  for  a  length  of  time  of  hard 
fsecal  masses  in  constij)ated  people. 

Another  frequent  cause  of  ulceration  is  the  traumatism  inflicted 
directly  by  the  surgeon  in  operations.  Some  patients  heal  after  an 
operation  quickly,  others  slowly,  others  perhaps  only  with  the  greatest 
difficulty  or  not  at  all.  Xo  factor  is  so  potent  in  determining  under 
which  class  any  particular  case  will  come  as  that  of  rest.  More  slug- 
gish wounds  of  the  rectum  can  be  cured  by  absolute  rest  and  proper 
diet  than  by  all  other  means  combined.  This  is  seen  constantly  in 
hospital  and  dispensary  practice.  The  patient  heals  rapidly  for  the  first 
week  or  two  after  an  operation,  and  is  allowed  to  leave  his  bed  and 
resume  his  w^ork,  being  told  to  re})ort  in  the  out-patient  room.  Then, 
not  infrequently,  the  trouble  begins,  and  a  wound  which  would  have 
healed  in  bed  in  another  week  is  still  unhealed,  and  in  fact  making  no 
progress,  at  the  end  of  many  weeks. 

Another  frequent  cause  of  delayed  healing  is  impi\)per  dressing  and 
over-medication.  This  is  seen  more  often  in  operations  for  fistula  than 
elsewhere,  and  is  generally  due  to  the  false  idea  that  the  incisions  should 
be  packed  daily.  It  is  no  uncommon  sight  to  see  granulation  tissue 
crushed  out  of  all  health  and  vitality  by  careful,  systematic,  and  for- 
cible stuffing  of  an  incision  with  lint. 

A  not  infrequent  form  of  ulceration  is  due  to  violence  infiicttnl  upon 
the  surface  of  hrcmorrhoids,  either  in  the  act  of  defecation  or  in  repla- 
cing them  after  protrusion  at  stool ;  and  this  ulceration  diffin-s  in  no 
essential  respect  from  varicose  ulceration  in  other  parts.  The  ulcei-s 
are  very  sluggish,  very  difficult  to  cure,  and  liable  to  extend,  cause 
great  destruction,  and  in  the  end  cause  stricture.  This  variety  of  trau- 
matism is  to  be  distinguishetl  from  that  due  to  the  injection  of  haemor- 
rhoids by  any  substance  capable  of  producing  a  -^lough  ;  and  in  this 
varicose  tissue  a  very  weak  solution  of  any  of  the  drugs  used  for  this 
purpose  is  capable  of  doing  this.  The  resulting  ulcei's  are  apt  to  l)o 
deep,  the  cavities  have  ragged  edges  and  walls,  and  thev  may  he 
attended  by  serious  iueiuorrhage  when  the  slough  separates,  and  be 
very  slow  in   healing. 

I  have   seen    manv  severe   cases  of  ulceration  ot"  the   rectum  due  t(^ 
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Um)  puwc'iiui.iiuslicatitni.  Nitiati'  ut' silver,  nitric  aiid,  stnuiir  ("arholic 
acid,  etc.  arc  (lriii^.s  t«»  \>r  u-vA  upon  the  rectum  by  a  skilful  lituid  and 
witli  a  vcrv  dcHiiitc  purpose  in  view. 

Catarrlial  ulceration  (d'tlie  rectum  may  he  due  to  any  of  the  causes 
capahle  of  exciting  a  catarrhal  proctitis,  and  a  very  slight  irritation  is 
apparently  c:ij)al)le  of  diting  tiiis.  In  women  an  eroded  spot  is  not 
infreipiently  found  just  where  either  the  heavy  cervix  or  fundus  of  the 
uterus  presses  upon  the  rectal  wall.  Another  exciting  cause  of  this 
form  of  idceration  is  the  presence  of  a  [x^rfectly  benign  polypus,  which 
by  the  irritation  of  its  mere  presence  will  cause  first  a  catarrhal  proc- 
titis in  its  neighborhood,  and  then  an  ulcer  with  loss  of  tissue.  Some 
of  these  cases  are  very  severe. 

Tubercular  ulceration  is  unfortunately  not  an  uncumiaou  ati'ection 
of  the  rectum.  It  may  most  positively  be  diagnosticated  by  the  dis- 
covery of  the  bacilli  under  the  microscope,  and  yet  its  gross  apjwar- 
ances  are  sometimes  diagnostic.  When  associated  with  fistula  the 
ulceration  due  to  the  breaking  down  of  the  tubercular  deposit  is  the 
cause  of  the  fistula,  and  in  such  cases  the  internal  orifice  of  the  tract 
will  be  found  large,  and  it  will  be  manifest  that  the  first  stage  of  the 
disease  has  been  due  to  the  destruction  of  the  rectal  wall,  and  that  the 
burrowing  has  simply  resulted  from  the  breach  thus  made.  In  such 
cases  when  the  finger  is  introduced  into  the  rectum  it  will  drop  into  a 
large  internal  orifice  of  a  fistulous  tract.  The  ulceration  when  more 
extensive  has  an  unhealthy  varnished  appearance,  secretes  but  little 
healthy  pus,  is  not  covered  by  granulations,  and  is  surrounded  by  but 
little  induration.     The  sore  ends  abruptly  in  healthy  tissue. 

There  is  no  doubt  that  tubercular  ulceration  of  the  rectum  may  be 
a  primary  atFection,  appearing  long  in  advance  of  any  pulmonary 
deposit,  though  the  opposite  is  more  frequently  the  case. 

Allied  to  the  tubercular  process,  and  yet  almost  as  closely  to  the 
syphilitic,  is  a  class  of  ulcers  known  as  lupoid,  which  have  erroneously 
been  made  into  a  distinct  group  supposed  to  have  a  special  pathology, 
and  described  in  many  works  under  the  title  of  Edheomhie.  In  gen- 
eral terms  they  are  phagedenic  ulcers  attended  by  great  hypertrophy 
of  the  nature  of  elephantiasis,  and  affecting  primarily  the  skin  of  the 
verge  of  the  anus  and  the  vulva.  They  are  most  frequent  in  prosti- 
tutes, are  not  infrequently  chronic  chancroids,  are  sometimes  simple 
syphilitic  infiltrations,  and  they  may  result  from  any  simple  traumatism 
to  these  parts  in  a  person  with  the  syphilitic,  tubercular,  or,  as 
we  used  to  call  it,  scrofulous  diathesis.  The  diagnostic  points  are  their 
chronicity,  their  constant  tendency  to  spread  in  all  directions,  causing 
great  destruction,  their  almost  invariable  accompaniment  by  great 
hypertrophy  of  the  adjacent  parts,  and  their  very  light  mortality.  I 
have  had  for  years  a  patient  in  New  York,  Avhom  I  see  at  intervals 
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either  in  one  hospital  or  another  or  on  the  streets,  who  is  the  picture 
of  health.  She  is  a  large  middle-aged  woman,  has  had  the  ulcer  for 
at  least  ten  years,  is  the  raotiier  of  a  family,  and  yet  the  recto-vaginal 
septum  is  entirely  destroyed,  and  the  clitoris  and  labia  arc  one  indis- 
tinguishable mass  of  hypertrophy. 

Rodent  ulcer  is  a  variety  of  epithelioma  sometimes,  though  rarely, 
seen  at  the  verge  of  the  anus,  and  liable  to  be  mistaken  either  for  true 
epithelioma  or  for  syphilis.  It  does  not,  however,  lead  to  glandular 
infiltration  nor  does  it  yield  to  syphilitic  treatment.  Dysenteric  ulcer- 
ation is  by  no  means  uncommon  in  certain  parts  of  this  country,  and 
the  chronic  cases  not  infrequently  find  their  way  into  our  hospitals  for 
treatment.  The  ulcers  affect  by  preference  the  upper  part  of  the  rectum 
and  sigmoid  flexure,  and  vary  much  in  size,  being  generally  multiple. 
This  is  one  great  difficulty  in  the  prognosis  and  treatment  of  these 
eases,  for  when  a  colotomy  is  done  for  manifest  dysenteric  ulceration 
of  the  rectum  there  is  no  certainty  that  the  colon  may  not  also  be 
involved  above  the  artificial  anus. 

The  venereal  ulcers  of  the  rectum  are  of  numerous  varieties,  and, 
though  in  the  brief  space  allotted  to  this  subject  it  will  be  necessary  to 
write  dogmatically,  there  is  hardly  any  part  of  it  which  might  not  be 
elaborated  into  a  chapter. 

Speaking  broadly,  we  will  include  under  venereal  ulcers  those  in  any 
way  resulting  from  the  sexual  act,  and  thus  include  the  class  of  trauma- 
tisms due  to  unnatural  vice.  Some  of  these  are  not  specific,  and  yet  very 
severe  ulceration  with  great  loss  of  tissue  may  be  caused  in  this  way. 
They  are,  happily,  not  frequent,  and  yet  seldom  does  a  year  go  by 
without  my  seeing  one  or  two  of  them,  and  as  likely  in  private  as 
in  public  practice.  They  are  confined  to  no  walk  of  life,  though  it  is 
well  to  be  on  the  watch  in  negroes,  sailors,  and  prostitutes.  Except  in 
their  peculiarity  of  origin  they  differ  in  no  respect  from  other  simple 
ulcerations  due  to  traumatism,  and  their  origin  will  often  be  confessed 
without  much  questioning,  though  violence  is  generally  given  as  an 
excuse. 

Proctitis  due  to  sodomy  may  be  either  traumatic  or  gonorrha^al. 
The  symptoms  arc  pain,  tenesmus,  and  a  discharge  of  sero-purulent 
matter.  In  gonorrhoea  the  inflammation  is  more  intense,  the  ])undent 
discharge  more  profuse  and  greenish  in  color,  but  the  absolute  diagnosis 
must  remain  with  the  microscope.  The  disease  is  rare,  and  a  severe 
inflammation  of  the  rectum  should  not  be  assigne<i  to  this  cause  Mith- 
out  good  proof 

Chancroids  at  the  anus  arc  much  more  frequent  in  women  than  in 
men,  because  of  the  facility  of  auto-inocnlation  and  the  j^ossibility  of 
accidental  contact  and  initculatiou  bv  the  male  or<ian  in  coition.      Thcv 
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may  l»o  iliir  t<>  uiuiatiual  int(M'courso,  hut  their  presence  i-  im  |>iuof  of 
tile  \\rv. 

Chaneroitls  may  he  single  oy  multiple,  max'  l)e  so  siij)erti«'ial  as  to 
reseinhle  Hssiires  loeatcnl  hotween  the  rathatiiijj:;  i'ohls  of"  skin,  or  may 
lut'ome  pliagtHk'iiie  ami  cause  great  destnietion  hotli  of  the  skin  and  of 
the  rectum  itself.  They  have  the  same  characteristics  here  as  elsewhere  : 
the  IxL^e  is  st)ft,  the  edges  sharply  punched,  the  secretion  profuse,  and 
they  tend  to  spontaneous  cicatrization.  In  cases  of  doubtful  iliagnosj-; 
nito-iuoculation  shuuKl  l)e  relied  upon  for  proof. 

When  these  sores  take  t>n  unhealthy  ulcerative  action  and  extend 
upward,  destroying  the  mui-ons  mendjrane  of  the  rectum,  there  is  no 
douht  that  with  cicatrization  they  may  cause  stricture  of  the  rectum  ; 
hut  that  this  is  the  usual  etiology  of  the  so-called  syphilitic  stricture  of 
the  rectum  is  very  doubtful. 

In  the  rectum,  as  in  the  throat  or  upon  the  skin,  we  have  secondary 
syphilitic  ulceration  following  its  usual  course,  only  slightly  amenable 
to  antisyphilitic  treatment,  and  ending  in  stricture;  and  to  ray  own 
mind  it  is  to  this  form  of  disease  that  the  term  "syphilitic  stricture" 
best  ai)])lies.  It  is  not  an  uncommon  form  of  stricture,  and  yet  it  has 
to  bear  the  blame  of  many  other  varieties  in  no  way  due  to  venereal 
disease. 

True  chancre  of  the  anus  is  not  very  rare,  as  any  one  with  a  large 
venereal  clinic  can  testify.  In  women  it  may  be  due  to  accidental  con- 
tact, while  in  men  it  means  unnatural  vice,  there  being  no  question  of 
auto-inoculation.  True  chancre  within  the  rectum  has  been  several 
times  reported  as  a  great  rarity,  but  how  common  it  may  be  as  a 
result  of  unnatural  vice  will  never  be  known,  as  it  may  cause  very 
little  local  annoyance. 

Muc(jus  patches  about  the  anus  are  very  common,  and  may  form 
ulcers  of  considerable  size,  which  l)v  neglect  and  uncleanliness  may  end 
in  destruction  of  the  soft  parts.  They  sometimes  take  on  a  warty,  veg- 
etative character — the  true  syphilitic  condyloma. 

The  diagnosis  of  the  presence  of  ulceration  of  the  rectum  is  sel- 
dom difficult,  though  the  differential  diagnosis  of  the  variety  may  not 
in  all  cases  be  possible  without  the  microscope.  The  symptoms  of 
ulceration  are  pain,  diarrhoea,  and,  above  all,  the  finding  of  the  products 
of  destruction  of  tissue  in  the  stools.  jNIany  of  the  symptoms  of  ulcer- 
ation, such  as  the  frequent  passages,  the  ropy  mucus,  and  obscure  pain, 
may  be  caused  by  an  ordinary  intestinal  catarrh  ;  but  the  presence  of 
blood,  pus,  and  broken-down  tissue  is  conclusive.  With  the  finger 
also  a  verv  superficial  loss  of  tissue  can  be  detected  if  the  examiner  be 
sufficientlv  expert,  and  when  more  serious  disease  exists  its  character 
can  generally  be  decided  by  this  means  alone,  though  it  is  impossible 
to  give  to  the  reader  a  knowledge  of  the  different  sensations  conveyed 
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by  the  different  forms  of  disease.  Difficulty  will  sometimes,  however, 
be  felt  by  the  most  expert  in  deciding  between  tuijerciilar  and  syphilitic 
disease,  or  in  distinguishing  between  commencing  malignant  deposit 
and  advanced  non-malignant  destruction  ;  and  ^-et  by  the  proper 
examination,  under  ether  it"  necessary,  and  the  use  of  the  microsco})e, 
the  diagnosis  is  always  possible. 

Having  thus  briefly  enumerated  the  different  forms  of  non-malig- 
nant ulceration,  we  come  naturally  to  the  important  question  of  treat- 
ment, and  it  may  be  well  to  say  in  advance  that  the  practitioner  must 
prepare  himself  for  much  weary  waiting,  patience,  and  disaj)pointment ; 
for  there  is  no  class  of  diseases  which  demands  more  surgical  skill,  and 
which  is  at  the  same  time  less  satisfactory  to  treat. 

AVe  will  consider  first  the  treatment  of  those  varieties  of  ulceration 
in  which  the  indications  are  plain  and  easily  carried  out. 

In  the  irritable  ulcer,  or  so-called  fissure,  two  lines  of  treatment  are 
sanctioned,  cither  of  which  will  in  the  majority  of  cases  be  successful. 
The  older  and  perhaps  more  generally  practised  is  paralysis  of  the 
sphincter  by  forcible  division,  and  the  newer  and  possibly  neater  and 
more  surgical  procedure  is  incision  of  the  muscidar  fibres  forming  the 
floor  of  the  ulcer.  In  my  own  practice  the  latter  is  the  favorite.  It 
is  done  either  under  ether  or  after  injecting  cocaine  into  the  cellular 
tissue  under  the  muscle,  and  the  incision  is  begun  in  healthy  mucous 
membrane  above  the  disease,  is  ended  in  the  skin  below  the  disease, 
and  is  made  just  deep  enough  to  cut  all  of  the  fasciculi  forming  the 
base  of  the  sore.  Entire  division  of  the  muscle  is  unnecessary,  the 
idea  being  to  give  the  diseased  part  rest  by  division  only  of  the  mus- 
cular fibres  exposed  by  it.  This  treatment,  properly  carried  out,  seldom 
fails,  though  in  the  more  trifling  cases  of  erosion,  cracks,  and  superficial 
ulceration  a  mere  dressing  of  the  spot  in  the  proper  way,  an  ointment, 
or  an  application  with  the  brush  will  often  effect  a  cure  without  use  of 
the  knife.  There  are  many  ]ieople  who  suffer  from  a  slight  laceration 
of  the  nuicous  membrane  of  the  anus  after  an  unusually  hard  and  dif- 
ficult stool.  In  such,  a  mere  touching  of  the  spot  with  a  solution  of 
nitrate  of  silver  (10  grains  to  the  ounce),  or  a  dressing  with  a  few  shrtxls 
of  soft  sheet  lint,  or  an  ointment  of  white  precij)itate  made  up  with 
cold  cream,  will  effect  a  cure  after  two  or  three  days.  Indeed,  many 
heal  spontaneously. 

In  all  old  fissures  a  polypus  hanging  tlown  upon  the  ulcerateil  sur- 
face, and  preventing  its  healing  by  the  irritation  of  its  presence,  should 
be  looked  for,  and  if  found  removeil.  The  association  of  these  two 
alfeclions  is  not  at  all  uncommon.  Also  in  many  ctises  a  deep  and 
rebellious  fissure  will  bo  found  at  the  base  of"  an  external  hypertrophieil 
tag  of  skin,  seciniugly  jtroduccd  l)v  the  direct  tcnsi(ni   o\'  the  tag  upon 
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the  ]»art  in  (U't'ccation.  In  tlicsc  casrs  tlio  rt'iiiosal  ><(  ili.  iix|"  iM..|iliy 
l)V  the  scis-soi-s  will  iminiMliati'ly  vww  i\\v  fissure. 

RtKloiit  uhtT  sIkmiM  Ih>  reniov«'<l  cuiuplrtfly  hy  the  knitr,  :i>  cijitiw- 
lionia  elscwhi'iv  shmiM  Im'. 

Dvsc'iiti'ric  ulc'cratitm  >liii!il(l  !)•■  trtatcd  l)y  local  ajiplicatiiMis  of  weak 
solutions  of  nitrate  of"  silver  (1  i^rain  tf»  2  oiniccs),  made  in  the  form  of 
volnniinons  eneniata,  and  l>y  the  general  rules  appliiaMc  to  all  ca^f-  of 
nleeration  of  the  reetinn,  later  to  i)e  described. 

Lupus,  or  c.stlieomhie,  is  to  l)e  treated  by  destruetive  eauteri/.ati<»n 
and  bv  iodide  of  potassium  and  niereury  where  there  is  any  susj)ieion 
of  svj>hilitie  poisoning;.  The  only  ease  of  this  disease  I  have  ever  seen 
in  which  medical  treatment  .seemed  to  have  any  curative  eH'ect  was  in 
a  child  treated  for  a  lonir  time  by  mixed  treatment.  After  one  year  of 
this  medication  the  atf'ection  was  certainly  in  a  fair  way  to  be  entirely 
cured. 

Ciiancroids  of  the  rectum  and  anus  mu.st  be  treatcil  by  destructi\e 
cauterization  with  nitric  acid  and  dressings  of  iodoform,  and  the  cau- 
terization nnist  be  so  thorough  and  complete  that  no  spot  can  escape  to 
make  a  focus  for  fresh  auto-inoculation.  This  can  only  be  done  prop- 
erly under  ether  when  the  ulcer  is  not  at  all  extensive  and  occupies  any 
of  the  radiatinu;  folds  of  skin  or  mucous  membrane. 

True  chancres  of  the  anus  tend  to  heal  spontaneously,  as  they  do  in 
other  localities.  Mucous  patches  will  heal  under  constitutional  treat- 
ment, and  the  vegetating  nnicous  patch  or  syphilitic  condyloma  should 
be  treated  both  by  internal  medication  and  by  destructive  cauterization. 

The  later  syphilitic  ulcerations  of  the  rectum  should  be  treated  by 
mixed  treatment,  but  this  should  not  be  relied  upon  alone.  It  may  do 
good,  but  it  does  less  good  here  than  almost  anywhere  else  in  the  body  ; 
and  it  is  always  to  be  remembered  that  an  ulcer  of  the  rectum,  though 
syphilitic  in  its  origin,  may  very  soon  reach  a  stage  where  it  cannot  be 
cured  by  antisyphilitic  medication. 

After  following  these  special  indications  in  individual  cases,  there 
are  some  general  rules  to  be  noted  which  are  adapted  to  all  eases.  And, 
first  of  all,  it  is  well  to  understand  that  there  is  no  universal  panacea 
and  no  uniform  line  of  treatment  which  can  be  relied  upon  for  a  cure. 
The  following  experience  will  illustrate  what  I  mean  :  a  simple  fistula 
was  cut  by  me  some  months  since  in  my  clinic.  Several  incisions  were 
made,  and  all  healed  kindly  but  one.  After  many  weeks  of  treatment 
this  one  was  reduced  to  the  size  of  the  finger-nail,  and  there  remained 
for  four  months,  the  patient  attending  to  his  ordinary  light  work  and 
coming  regularly  to  the  clinic  twice  a  week.  The  attention  of  the 
class  was  frequently  called  to  the  case,  and  all  suggestions  made  by  the 
gentlemen  were  adopted  successively.  It  may  be  imagined  that  many 
dressings  were  used,  but  all  with  no  effect.     Finally,  to  illustrate  what 


1094  DISEASES   OF  THE  RECTUM  ASD  ANUS. 

I  wantcxl — rest  in  bod — I  brought  the  })atient  into  the  hospital  and 
promised  the  elass  he  should  be  entirely  well  in  one  week.  I  ordered 
a  dressing  of  balsam  of  Peru  to  make  sure,  and  the  man  patiently  kept 
his  bed  till,  at  the  end  of  the  week,  I  showed  him  to  the  class — with 
absolutely  no  improvement.  Being  then  at  the  end  of  my  own 
pharmacopoeia,  I  ordered  the  house  physician  to  leave  him  absolutely 
alone  for  a  few  days,  only  keeping  him  still  in  bed ;  and  at  the  end  of 
four  days  there  was  firm  cicatrization. 

This  is  by  no  means  an  individual  case.  I  have  treated  patients  for 
weeks  in  my  office  with  the  simplest  wounds,  and  had  them  get  well 
simply  by  a  rest  in   bed  over  a  Saturday   and  Sunday. 

This  illustrates  the  first  great  law  in  the  treatment  of  all  ulcers  and 
unhealed  wounds  of  the  rectum  and  anus — rest  in  bed.  Xot  rest  on  a 
lounge  after  an  hour  spent  at  the  toilet  and  three  or  four  walks  to  the 
dining-room  for  meals  in  the  course  of  the  day  ;  but  absolute  rest  after 
the  plan  of  Weir  Mitchell.  To  this  rest  nuist  be  added  a  proper  diet, 
preferably  of  milk,  eggs,  and  meats.  Milk  alone  is  the  best  if  it  is 
well  borne,  but  this  may  be  added  to  by  the  things  which  are  best 
absorbed  in  the  digestive  canal  and  leave  the  least  irritating  residue 
to  be  discharged  by  the  rectum. 

To  this  general  physical  rest  and  unirritating  diet  may  be  added 
local  medication — nitrate  of  silver  as  a  stimulant  or  caustic,  strong 
acids  for  destruction  and  the  subsequent  excitement  of  healthy  repair, 
iodoform,  dressings  of  lint  and  balsam  of  Peru  or  red  wash,  injections 
of  starch  and  bismuth,  each  with  a  definite  idea  of  a  certain  object  to 
be  accomplished,  and   none  blindly  on  general    routine  principles. 

To  the  general  rest  of  the  muscles  of  the  rectum,  pelvis,  and 
perineum  obtained  by  the  recumbent  posture,  more  abst)lute  local  rest 
may  be  added  by  the  use  of  the  knife.  To  nie  the  reason  why  many 
of  these  sores  refuse  to  heal  is  to  be  found  in  the  involuntary  con- 
traction of  the  circular  muscular  layer  of  the  gut  ujion  which  they 
rest;  and  this  motion  is  only  to  be  overcome  by  a  free  division  of  these 
fibres  M-ith  the  knife.  This  applies  as  well  to  ulcers  above  the  internal 
sphincter  as  to  fissures. 

The  last  means  at  our  disposal  is  complete  excision  oi'  the  diseased 
surface  or  its  destruction  with  acid  or  the  actual  cautery.  It  often 
hapj)ens  that  an  old  ulcer  of  the  rectum  will  not  heal  while  a  fresh 
womid  nuide  by  its  complete  removal  and  the  removal  of  the  under- 
lying muscular  tissue  will   heal   kindly. 

TiilxTcular  ulcers,  and  ulcers  of  other  varieties  whidi  have  resisted 
all  other  treatment,  should  be  submitted  to  this.  It  nuiy  seem  radii-al 
to  recouuuend  a  eomj)!ete  amputation  of  a  couple  of  inches  ot  the 
rectum  fi)r  a  chronic  non-malignant  ulcer,  but  I  know  o\'  nothing  else 
which   in   many  eases  will  ell'eet   a  cure,  and   have  more    than    once 
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siiavssliilly  ivsortnl  tn  it  allrr  iimnili^  of  ..ilicr  treatment  li:ul  ddiic  no 
pMxI.  Tlu'  tiilMTciilar  iilciTatioii  may  Ik-  cxtiipalid  cxaftlv  :ts  iiiali-'-- 
iiant  disfiLst'  woiiM    he,   with    rcsiiltiii';  ciirc. 

In  many  of  the  had  cases  of  iioii-mali<i:iiaiit  idecration  which  can- 
not be  treated  l)y  exeision  or  made  t(»  heal  hv  local  applications  oi-  i>v 
«r«'iicral  treatment,  coh»tomy  is  the  (»nly  rcsoiii-ce,  and  in  these  cases  the 
operation  shows  its  i^reatest  hencHts.  C'olotomy  in  mali>;nant  disease 
is  but  palliative  at  the  best,  btit  in  non-mali<«;nant  disease  it  is  curative, 
and  in  ca><es  incurable  by  (»ther  mi-ans  the  surgeon  is  not  justified  in 
withholdinu;  from  the  sufl'erci-  the  relief  it  is  siwe  to  irive.  Moicovcr. 
in  these  colotomies  the  ai'titicial  aims  should  be  so  forme<l  as  (o  |m  rmit 
of  closure  by  a  sul)se<|uent  <iperation.  This  is  a  promise  1  alwavs  hold 
out  to  these  patients,  and  am  always  ready  to  fulfil  should  thev  desire 
it  and  the  condition  of  the  rectum  indicate  it;  but  the  contrast  between 
the  former  suffering  and  the  comfort  of  the  artificial  anus  invariably 
prevents  their  return  to  the  old  condition  of  things.  I  have  had  la.lies 
tell  me  that  nothing  would  tempt  them  to  have  the  artificial  anus 
closed  ;  and  not  long  since  I  caught  three  of  my  colotomv  patients  in 
an  earnest  discussion  on  this  suljject — their  unanimous  verdict  being 
that  they  were  entirely  too  comfortable  as  they  were  to  care  to  take  any 
chances  of  having  the  inguinal  opening  closed. 

Non-Malignant  Stricture. 
The  following  table  will  be  found  to  include  all  of  the  varieties  of 
non-malitrnant  stricture  of  the  rectum  : 


Congenital. 


(  Partial, 


omplete. 

'  1.  Spasm. 
2.  Pressure  from  without. 


3.  Non-venereal. 


Acquired. 


''  a.  Dysenteric. 

b.  Tubercular. 
\  c.  Inflammatory. 

d.  Traumatic. 


a.  Ulceration  (either  chan- 
croidal, secondary,  or 
tertiary). 
4.  Venereal.  ■<  b.  Due  to  unnatural  vice. 

c.  Neoplastic  (gummata, 
ano-rectal  syphilo- 
ma). 

The  congenital  narrowings  of  the  rectum,  both  complete  and  partial, 
have  been  already  described  under  the  head  of  Malformations,  and 
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attention  has  been  called  to  the  fact  that  the  condition  is  sometimes 
.shown  onlv  by  the  presence  of  obstinate  consti])ation,  till  an  examina- 
tion late  in  life  proves  the  existence  of  a  congenital  narrowing,  which 
at  the  age  of  thirty-five  or  forty  begins  to  cause  all  the  usual  symptoms 
of  an  acquired  stricture. 

Strictures  due  to  pressure  from  outside  the  gut  are  not  at  all  uncom- 
mon. A  tumor  of  any  kind  in  the  pelvis,  an  old  pelvic  cellulitis  in 
women,  a  cancer  springing  from  the  promontory  of  the  sacrum,  may, 
any  of  them,  cause  sufficient  pressure  to  lead  to  intestinal  obstruction. 

Spasmodic  stricture  of  the  rectum  is  still,  as  spasmodic  stricture  of 
the  urethra  used  to  be,  a  subject  of  animated  debate ;  but  the  whole 
question  now  rests  upon  clinical  evidence.  Have  observers  whose  word 
is  beyond  question  ever  met  and  described  a  true  spasmodic  stricture 
of  the  rectum  ?  Spasm  of  the  external  sphincter  from  any  cause,  sucli 
as  fissure,  is  not  included  in  the  question. 

In  answer  we  think  we  may  safely  say  that  true  spasmodic  stricture, 
caused  by  contracture  of  the  involuntary  circular  fibres  of  the  rectum, 
has  occasionally,  though  very  rarely,  been  observed  and  reported  by 
those  whose  dictum  is  worthy  of  all  credence.  Allingham  upholds  its 
existence  as  a  phenomenon  grafted  upon  organic  stricture,  and  calls 
attention  to  the  fact  that  there  may  be  very  little  deposit  and  much 
spasm — a  spasm  which  disappears  after  the  administration  of  ether. 
Spasmodic  stricture  of  the  rectum  is  a  thing  easy  to  diagnosticate — one 
which  has  been  exceedingly  profitable  to  the  quacks  for  many  genera- 
tions, and  yet  one  seldom  seen  by  men  of  authority.  In  general  it 
M'ill  be  found  to  rest  upon  the  fact  that  the  unskilful  examiner  does 
not  know  just  how  to  guide  a  bougie  beyond  the  promontory  of  the 
sacrum. 

Nevertheless,  a-^  my  own  observations  have  multiplied  I  have  come 
to  have  greater  faith  in  the  possible  existence  of  this  condition  as  a 
great  surgical  curiosity.  I  have  never  seen  anything  that  could  prop- 
erly be  so  classified  but  once  in  many  years'  practice  of  my  specialty. 
That  case  is  perhaps  on  that  account  worthy  of  notice : 

The  patient  was  a  very  nervous  j^hysician,  worn  out  with  sutlering 
from  disease  of  the  rectum,  and  having  also  cancer  of  the  stomach. 
His  one  great  symptom  was  pain  in  the  rectum,  caused  by  defecation, 
increased  by  the  sitting  posture,  and  lasting  often  for  many  hours  after 
defecation.  On  touching  the  skin  near  the  anus  in  an  attempt  to  sepa- 
rate the  parts,  the  pain  was  so  intense  as  to  cause  him  to  cry  out.  With 
the  utmost  gentleness  the  finger  was  passed  through  the  external 
sphincter,  and  about  an  inch  above — or,  in  other  words,  at  the  upper 
level  of  the  internal  sphincter — it  Avas  met  by  a  tight  stricture.  A 
few  days  later  he  was  etherized — the  same  stricture  being  vcrifieil  by 
myself  and  my  assistant  before  the  ether — and   only  after  profound 
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narc-o>is  did  llic  <-niiti-acti(iM  di^anptar.  Tlie  |t;iti(iil  \va>  -iiHoriiij;  f'ntin 
lia'iMiirrlioids  and  iVum  an  tTdsion  (ivn-  tlic  inttinal  -|iliiiK'tor.  Tlu' 
removal  of  tlu-  lia-nmnlidid^  and  inci>i<iM  ol'  the  ulcer  ctrfrtcd  a  p<'i-|irt 
cure. 

Here,  then,  we  have  ihstinct  spasmodic  stricture  at  (he  h'vel  of  the 
n|)per  limit  of  the  internal  sphincter,  associated  with  other  «lisease. 
Does  the  same  thin<;  occur  hiirlier  up  in  the  rectum,  and  without  other 
discasi'V  To  a  certain  extent  I  am  also  ready  to  put  mysell"  on  record 
(as  I  have  never  done  hel"(»rc)  in  the  affirmative.  This  nnieh  I  have 
certainly  apj)reeiated  more  than  once.  ( )n  introducinu-  mv  fint'^er  into 
the  rectum  ot"  a  |)atient  (generally  Iiypi'r;e>tlietie)  I  have  found  it 
tii;htly  grasj)ed  at  a  j)oint  as  liiuh  as  1  c(»uld  reach.  Leaviui;-  it  there 
for  a  few  scronds,  and  irently  palpating  lor  disease  or  for  a  free  open- 
ing upward,  I  have  suddenly  felt  the  whole  canal  oixn  up  and  halloon 
out,  leaving  the  finger  in  a  jiatulous  cavity.  If  wi>  may  have  contract- 
ure to  such  a  degree,  why  not  more? 

The  non-venereal  strictures  are  the  direct  sequence  of  the  vai'ious 
forms   of  non- venereal    ulceration. 

Dysenteric  stricture,  though  often  denied  as  a  result  of  dysenteric 
ulceration,  is  not  at  all  uncommon.  On  this  point  I  think  most  path- 
ologists will  agree  with  me.  These  strictures,  moreover,  are  very  apt 
to  be  extensive,  are  surrounded  by  much  infiammatory  deposit,  strongly 
resemble  what  are  usually  called  ''  syphilitic  strictures,"  and  hence  are 
perhaps  not  recognizetl  under  their  proper  etiology. 

Proctitis,  acute  or  chronic,  and  [)eriproctitis,  acute  or  chronic,  may 
either  of  them  lead  to  sufficient  thickening  to  produce  stricture.  Peri- 
proctitis, as  has  been  mentioned,  often  results  in  great  destruction  of 
tissue,  and,  should  the  patient  recover,  to  great  subsequent  deformity. 
The  various  forms  of  traumatism  which  residt  in  stricture  come  under 
this  head. 

Tubercular  ulceration,  wIumi  it  causes  stricture,  does  so  sinq)ly  from 
inflammatory  deposit  and  induration,  and  seldom  from  cicatricial  con- 
traction. There  is  not  often  sufficient  cicatrization  in  tubercular  dis- 
ease to  cause  a  stricture  from  contraction  of  the  cicatrix. 

The  venereal  strictures  (and  we  wish  distinctly  to  distinguish 
between  the  words  "  venereal  "  and  "  syphilitic  ")  may  be  either  cica- 
tricial or  neoplastic.  Certain  of  the  venereal  ulcers  will  cause  cicatri- 
cial strictures.  These  are  the  chancroids  and  the  later  syphilitic  ulcera- 
tions. The  true  chancre  and  the  mucous  ])atch  we  leave  out  of 
consideration  for  lack  of  space  for  full  discussion. 

There  is  a  class  of  venereal  strictures,  however,  which  are  not  pri- 
marilv  ulcerative,  and  hence  not  cicatricial.  In  this  class  are  to 
be  included  the  gummata  and  what  has  been  described  under  a  special 
name  bv   Fournier  as  ano-rectal  syphiloma,   but  which   is  in  reality 
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aj)parently  a  form  of  giiiiimata.  These  syphilitic  deposits  occhide  the 
rectal  wall  by  their  mere  presence,  instead  of  closing  it  by  ulceration 
and  subsequent  cicatrization. 

The  symptoms  of  stricture  are  almost  invariably,  except  in  cases  of 
congenital  contraction,  associated  witii  those  of  ulceration,  and  masked 
by  them.  Flattening  of  the  faeces  is  a  sign  of  doubtful  importance. 
Spasmodic  action  of  the  external  sphincter  may  cause  typical  tape-like 
passages,  and  a  stricture  high  up  in  the  rectum  which  will  easily  admit 
a  No.  8  rectal  bougie  will  do  the  same  when  the  luucous  membrane 
above  is  crowded  down  into  it  in  the  act  of  defecation.  Ballooning  of 
the  rectum,  which  Brvant  has  recently  called  attention  to  as  a  siirn  of 
stricture,  may  be  due  equally  to  chronic  constipation  and  loss  of  tone. 
Even  the  long  bougie  may  lead  to  error  in  examination  for  this  con- 
dition, as  a  stricture  is  often  said  to  exist  simply  because  the  instrument 
fails  to  pass  the  promontory  of  the  sacrum,  and  is  said  not  to  exist 
because  the  instrument  passes  its  full  length.  Whereas,  malignant 
disease  may  be  present,  and  to  a  sufficient  extent  to  cause  fatal  obstruc- 
tion, even  in  cases  in  which  a  medium-sized  bougie  can  be  passed  with- 
out its  detection. 

Stricture  within  reach  of  the  finger  can  always  be  diagnosticated  by 
digital  examination.  Nothing  is  more  difficult  than  to  diagnosticate 
Avith  certainty  the  existence  of  stricture  in  the  upper  rectum  or  sigmoid 
flexure  beyond  the  reach  of  the  finger.  In  my  own  practice  should  I 
fail  after  repeated  attempts  to  pass  a  bougie  its  full  length  of  twelve 
inches,  T  should  be  willing  to  commit  myself  to  a  diagnosis  of  con- 
traction of  the  gut;  but  success  in  passing  the  bougie  would  not  lead 
me  to  say  a  patient  had  no  serious  disease,  or  even  dangerous  stricture, 
did  the  symptoms  point  to  such  a  condition.  It  must  always  be 
remembered  that  a  stricture  of  large  calibre,  one  admitting  a  No.  8 
bougie,  may  be  fatal  when  located  iu  the  upper  and  more  movable 
part  of  the  rectum  or  iu  the  sigmoid  flexure.  This  is  easily  explained 
by  the  anatomical  relations.  It  is  often  a  source  of  wonder  how  a 
patient  with  almost  complete  closure  of  the  lower  rectum  t-an  go 
on  for  years  passing  small  defi)rmed  masses  of  freces,  and  yet  prevent 
fatal  obstruction.  The  reason  lies  in  the  fixity  of  the  gut  at  this  j>oint, 
and  in  the  fact  that  the  whole  muscular  force  of  the  body  can  be 
brought  to  bear  upon  the  fiecal  mass,  which  is  thus  driven  through 
a  very  narrow  passage  from  which  the  fixation  of  the  lower  rectum 
allows  of  no  escape.  In  the  sigmoid  Hcxure  and  upper  rectum  the 
conditions  are  changed.  The  force  of  the  abdominal  nnisclcs,  acting 
upon  tli(>  Uecal  mass,  may  cause  a  bending  of  the  movable  gut  upon 
itself,  and  merely  increase  the  existing  difficulty  by  ailding  a  sharp 
flexure  to  an  obstruction.  For  this  reason  a  slight  stricture  high  up 
is  nuich   more  dangerous  than  a  tisrht  stricture  low  down. 
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III  tilt'  (li;ii:nnsi«.  nt'  strictiin-  uc  trust  t<»  tlic  tin;;*'",  the  Inm^^ic,  ami 
tlio  whole  liMinl  ill  tlic  n'<-(niii  ;  and  nil  nt' tlioni  may  (kHrivc  us.  Verv 
tow  weeks  jia>s  that  I  aii»  imt  eaUed  iipmi  to  diller  with  some  brother 
practitioner  in  the  «liai;nosis  of"  these  eases,  <i;eiierally,  I  am  j^hid  to  sav, 
in  the  way  ot'  doiihtiiiu;  the  existence  of  dis^tuise  whieli  has  before  l)een 
afliriiied  ;  l>iit  I  never  do  so  without  freely  admittin<r  to  myself  the 
inherent  dillieiilty  (»f  tliseoveriiii:-  the  eoiiditioii  of  a  part  <tf  the  iriit 
wliieh   can    neither   he  seen    nor   feif. 

In  the  sur<ri('al  treatment  of  non-malignant  stricture  we  have  to 
choose  between  four  methods:  1.  Dilatation  ;  2.  Division;  3.  Excision; 
4.  Colotomy. 

Dilatation,  either  alone  or  siii»se(|neiit  to  cnttinu,  is  a  means  of  the 
greatest  value,  l)nt  it  must  be  carried  out  with  skill  and  j)aticnce.  Xo 
dilatation  which  causes  ])ain  can  l»e  j)rodnctive  of  anything-  but  harm. 
Tiie  bontj-ie  must  act  not  bv  forcible  stretehinjj,  but  bv  cansinji-  healthv 
absorption  and  resolution.  When  a  surgeon  passes  a  medium  bougie 
without  ])ain,  and  follows  it  by  one  of  larger  diameter  which  docs 
cause  pain  and  cannot  be  borne,  he  lias  done  just  so  much  harm,  and 
delayed  instead  of  exjH'diting  cure,  A  bougie  that  can  be  passed 
through  a  stricture,  and  left  in  for  hours  while  the  patient  is  asleep, 
does  good  ;  one  that  can  just  be  forced  through,  and  has  to  be  imme- 
diatelv  withdrawn,  does  harm.  In  some  strictures  of  the  anus  I  have 
begun  with  a  small  liard-ru!)ber  bougie,  which  was  nothing  more  than 
a  uterine  stem,  and  in  a  few  weeks  have  had  the  patient  wearing  a  No. 
8  all  night  unconsciously  ;  while  a  little  overhastc  in  the  outset  has 
produced  fissures  which  delayed  the  treatment  for  weeks. 

By  long-continued  use  of  the  bougie  after  the  operation  of  free 
linear  division  I  have  seen  as  near  an  approach  to  absolute  cure  of 
stricture  as  I  have  ever  seen — much  nearer  than  by  any  other  method 
of  treatment  except  excision.  That  is,  I  have  seen  absorption  in  great 
part  of  the  induration,  cessation  of  all  blood  and  mucus  discharges,  due 
to  healing  of  the  attendant  ulceration,  daily,  painless,  well-formed  ]>as- 
sagcs,  and  ])atients  considering  themselves  absolutely  cured  and  report- 
ing to  me  only  at  long  intervals.  Naturally,  such  a  result  requires 
time.  It  is  a  treatment  for  the  rich,  and  not  for  the  dispensary,  and, 
above  all,  it  requires  intelligent  perseverance  on  the  ])art  of  the  patient. 
For  these  reasons  it  is  a  ])lan  which  promises  the  best  results  in  the 
better  class  of  private  practice. 

To  save  time  in  dilatation  I  usually  prefer  to  do  a  preliminary 
proctotomy,  or  free  division  of  all  of  the  stricture  tissue  in  the  posterior 
median  line.  This  is  an  operation  which  by  itself  was  at  one  time 
much  vaunted  by  the  French  surgeons  as  an  absolute  cure.  I  have 
never  found  it  so.  It  is  analogous  to  an  internal  urethrotomy,  and  we 
all  know  how   little  that  accomplishes  unless  followed  by  dilatation. 


1100  DISEASES  OF  THE  RECTUM  AND  ANUS. 

By  proetotoiny  I  mean  always  a  coniplotc  division  of  the  stricture, 
and  of  the  anus  and  soft  parts  below  it,  down  to  the  tip  of  the  sacrum, 
to  allow  for  free  drainage.  Division  of  the  sphincter  alone,  without 
this  provision  for  drainage,  is  a  very  dangerous  operation,  the  cellidar 
tissue  of  the  pelvis  being  opened  into  and  constantly  l)athed  in  purulent 
and  feculent  discharge. 

Followino-  Weir,  I  have  attempted  to  avoid  the  free  division  of  the 
sphincters  (a  wound  requiring  weeks  to  heal)  by  passing  a  drainage- 
tube  from  the  bottom  of  the  incision  through  the  stricture,  out  through 
the  skin  at  the  tip  of  the  coccyx.  Some  of  these  cases  have  done  well, 
some  have  not.     The  free  incision  is  the  safer  method. 

Let  me  describe  a  case  which  will  illustrate  what  can  l)e  done  Ijy  a 
combination  of  these  two  methods.  The  ])atient  Avas  a  gentleman  of 
middle  age  with  a  very  extensive  non-malignant  stricture,  traumatic  in 
its  origin,  existing  for  twenty  years,  and  extending  higher  than  the 
fino-er  could  reach.  So  extensive  was  it  that  a  celebrated  Entrlish 
specialist  ten  years  ago  declined  to  operate  upon  it,  and  regretted  that 
he  had  not  seen  it  before.  The  patient  had  all  of  the  usual  symptoms 
of  the  condition,  and  his  life  was  becoming  a  burden  to  him  with  the 
frequent  calls  to  stool,  the  constant  discharges  of  blood  and  slime,  and 
the  inability  to  observe  ordinary  cleanliness  of  person  or  to  enjoy  the 
usual  sociabilities  of  life. 

He  Avished  me  to  operate,  and  I  was  willing  to  do  so.  'Sly  index 
finger  failed  to  reach  the  upper  limit  of  the  disease,  even  after  free 
division  of  the  soft  parts  down  to  and  beyond  the  tip  of  the  coccyx.  I 
divided  as  far  as  I  dared,  momentarily  expecting  to  open  into  the  peri- 
toneum through  the  posterior  wall  of  the  gut.  Fortunately,  the  perito- 
neal reflexion  was  high  up,  and  this  fatal  accident  was  avoided.  The 
operation  was  not  at  all  to  my  mind — in  fact,  I  practically  abandoned 
it  without  completing  it — and  the  patient  made  a  slow  convalescence. 
After  a  couple  of  months  I  was  delighted  to  find  that  all  but  the  uj>per 
end  of  the  stricture  had  been  cut,  and  that  a  bougie  could  be  made  to 
pass  through  what  remained. 

The  result,  after  one  year  of  treatment,  is  this  :  The  patient  passes 
a  No.  12  bou<rie  three  times  weeklv,  and  leaves  it  in  half  an  hour.  He 
has  one  passage  dailv  in  the  morning  by  the  aid  of  an  enema,  and  has 
no  more  trouble  with  his  bowels  for  the  twenty-four  hours.  The  dis- 
charge of  blood  and  pus  has  so  far  decreased  under  local  applications  to 
the  ulcerated  surface  that  he  has  abandoned  his  (^Id  dressing  of  a  large 
])a(l  of  absorbent  cotton  and  a  cloth,  and  a  simjile  pledget  of  lint  laid 
against  the  anus  sutHces  to  catch  all  discharge  for  six  or  eight  hours. 
He  is  still  improving,  and  the  discharge  can  be  still  further  diminished, 
while  the  calibre  of  tlu>  rectum  can  be  maintained. 

This  is  an  unusuallv  successful   result,  onlv  obtninal)K'  in  a  man  of 
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siitHck'Ht  lucaiis  to  «lcv«it«'  tiiiu'  to  a  riiro.  In  siicli  a  cak>e  ordinarily 
tlie  iK'st  treatment  would  U'  a  eolotoniy,  but  I  relate  the  ease  as 
an  example  of  what  under  f'avorahle  eonditi(»ns  (".m  he  done  hy 
proetotomy  and  dilatation. 

PrtK'totomy  is  nut  without  dan<;er  of  fatal  periproctitis.  In  cases 
of  extensive  disease  my  own  statistics  tend  to  show  that  it  is  (piite  as 
fatal  as  colotomy.  In  such  a  ease  as  the  one  just  related  the  risk  must 
be  much  greater  in  the  iormer  than  in  the  latter. 

The  excision  of  beniujn  stricture  is  one  of  the  steps  of  j)rot^ress  in 
the  surgery  of  the  rectum  of  the  last  decade.  When  the  disease  is  of 
sueli  a  character  that  it  can  be  resectctl  and  the  ends  of  the  gut  brought 
together  and  sutured,  there  is  no  doubt  that  it  gives  the  best  results 
possible  in  many  cases.  Personally,  I  have  only  applied  it  to  disease 
of  rather  limited  extent,  covering  only  a  couple  of  inches  of  the  gut 
longitudinally,  and  where  the  induration  was  not  so  extensive  but  that 
a  section  of  the  rectum  could  be  excised  without  encroaching  to  any 
great  extent  upon  the  pelvic  circular  tissue  or  the  peritoneum.  In 
other  words,  I  have  not  carried  the  operation  to  the  same  extent  that 
would  seem  justifiable  in  malignant  disease,  and  have  not  taken  with  it 
the  same  risks  of  fatal  results,  being  guided  by  the  idea  that,  though 
perha|)s  not  curetl,  these  patients  could  be  made  comfortable  by  less 
serious  measures,  including  colotomy. 

Inguinal  colotomy  has  a  wide  range  of  applicability  in  non-malig- 
nant disease.  By  it  all  suffering  can  be  relieved  and  a  life  of  constant 
annoyance  changed  at  once  to  one  of  comparative  comfort.  Indeed, 
the  operation  gives  much  greater  satisfaction  here  than  in  malignant 
stricture,  though  no  greater  relief;  but  in  cancer  the  operation  only 
delays  the  inevitable  end,  while  in  non-malignant  disease  it  is  cura- 
tive. 

Cancer. 

About  one  half  of  all  the  cases  of  stricture  of  the  rectum  will  be 
found  to  be  cancerous,  while  the  remaining  half  will  be  divide<l  among 
the  various  classes  in  very  different  proportions.  It  is  a  popular  idea 
in  the  profession  that  most  strictures  are  either  malignant  or  syphilitic, 
but  a  careful  study  of  the  non-malignant  cases  will  reveal  a  smaller 
number  than  is  usually  imagined  in  which  any  venereal  origin  can  be 
shown.  It  is  by  no  means  justifiable  to  suspect  a  patient  of  venereal 
disease  simply  because  he  or  she  is  suffering  from  a  non-malignant 
stricture. 

A  collection  of  over  one  hundred  personal  cases  shows  the  relative 
frequency  to  be  as  follows  : 

Males "0 

Females      59 

Cancer    59 
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Venereal 1" 

Kon-venereal *^3 

Doubtful  (  non-malignant) 9 

Congenital      '3 

Due  to  pressure 2 

Si>asniodic      1 

Cancer  in  the  rectum  is  usually  seen  in  one  of  two  varieties — epithe- 
lioma or  scirrhus.  In  epithelioma  we  have  the  characteristic  ulcera- 
tion with  raised,  hard  edges,  and  in  scirrhus  the  deposit  of  new  material 
in  masses  of  greater  or  lesser  size  in  and  around  the  rectal  wall.  Other 
varieties  of  malignant  growths  do  occur,  and  occasionally  it  will  be 
very  difficult,  either  by  the  gross  appearances  or  the  microscope,  to 
decide  between  a  benign  and  malignant  adenoma.  Benign  growths 
tend  to  become  pedunculated  and  grow  away  from  the  rectal  wall, 
hanging  loose  in  the  calibre  of  the  gut,  while  malignant  ones  tend  to 
infiltrate  the  gut  itself,  and  increase  by  the  deposit  of  new  tissue 
around  the  point  of  origin. 

The  length  of  time  the  disease  has  existed  is  of  great  importance  in 
the  diagnosis.  When  a  middle-aged  patient  says  he  has  sutfered  from 
the  usual  symptoms  of  ulceration  for  a  year  or  two,  has  lost  flesh,  and 
is  steadily  growing  weaker,  the  suspicion  of  malignancy  should  always 
be  aroused.  When,  on  the  other  hand,  a  patient  tells  you  he  has  had 
stricture  for  a  number  of  years,  and  is  not  much  worse  now  than  at 
any  time  for  years  past,  although  the  feel  to  the  finger  may  be  much 
the  same  as  in  the  last  case,  the  disease  is  not  malignant. 

I  do  not  hesitate  to  call  attention  to  these  difficulties  of  diagnosis, 
because,  though  in  most  cases  the  diagnosis  is  easy  to  the  experienced 
examiner,  in  others  it  will  not  be  found  so ;  and  this  difficulty  is  one 
readily  acknowledged  by  most  surgeons.  I  have  seen  dysenteric  stric- 
ture that  I  should  have  unhesitatingly  pronounced  scirrhus  had  not  the 
patient  assured  me  he  had  suffered  from  it  at  least  fifteen  years. 

The  symptoms  of  cancer  of  the  rectum  differ  in  no  way  from  those 
of  non-malignant  ulceration  and  stricture.  The  disease  may  be  very 
insidious  in  its  progress,  and  attended  by  slight  pain  and  discharge,  so 
that  it  may  be  far  advanced  before  the  patient  suspects  that  he  has  any- 
thing but  i>iles ;  or  it  may  be  attended  by  great  pain  almost  from  the 
commencement,  and  this  pain  may  be  reflected  to  the  loins,  thighs, 
genital  organs,  or  any  neighboring  part. 

Coming  now  to  the  question  of  treatment,  we  approach  a  subject 
which  has  been  fruitful  of  much  discussion — one  in  which  the  land- 
marks of  former  days  have  been  entirely  swept  away,  and  in  whic-h 
every  surgeon  is  still  a  law  unto  himself.  My  own  iileas  have  becMi 
very  conservative,  and  I  have  hesitated  to  adopt  a  radical  practice 
whit'h  is  nevertheless  perfectly  justifiable,  as  shown  by  the  experience 
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of  otiii'i-s.  Fruiii  the  Hr>t,  uliciv  tlu-  ili.-easc  was  i-asily  ivniovablc  I 
have  of  course  roinovcil  it — cases  in  wliicli  the  growth  was  cin-imi- 
scril>e«l,  was  near  the  amis,  and  did  not  invade  the  peritonenrn  or 
adjacent  ort^ans.  Cases  of  more  extensive  disease  were  treated  in  a 
l)alliative  way,  but  eolotomy,  the  jL!;reatest  of  all  palliatives,  I  for  a  lonir 
time  avoided,  heinu;  li'd  hy  an  erroneons  idea  of  the  dis«j^nstiii(r  deform- 
ity which,  with  most  others,  1  dreaded  to  inflict  njxm  the  |)atient. 

From  this  last  position  I  was  soon  (h-iven  by  one  or  two  eases  of 
ileatli  from  intestinal  obstrnction  which  shonld  have  been  treated  by 
an  artificial  anus,  and  in  which  life  might  have  been  prolonged  antl  an 
easy  death  substituted  for  one  of  groat  agony.  A  few  colotomies  were 
sufficient  to  prove  to  me  that  this  was  onr  greatest  rcsonrce  in  relieving 
pain  and  prolonging  lite  in  cases  unfit  for  radical  operation  ;  but  the 
next  (piestion  demanding  an  answer  was,  What  cases  should  be  aban- 
doned, so  to  s])eak,  to  eolott)my,  and  in  how  extensive  disease  were  we 
justified  in  giving  the  patient  the  chance  of  cure  which  a  complete 
removal  of  the  disease  offers?  Even  on  this  ])oint  my  ])ractice  has 
become  much  more  radical,  and  I  now  extirpate  in  every  case  in  which 
it  seems  physically  j)()ssible  to  remove  the  entire  growth. 

On  this  point  every  surgeon  will  be  guided  in  his  practice  by  the 
results  of  his  own  exj)erience.  The  success  when  obtained  is  bril- 
liant and  very  encouraging,  but  failure  is  very  depressing  when  we 
tliiid<  how  nuich  longer  the  patient  might  have  lived,  and  in  what  com- 
fort, had  we  been  content  with  a  simj^lc  eolotomy  and  its  comparative 
safety  of  performance.  Through  about  this  course  of  education  by 
experience  every  conscientious  surgeon  who  sees  many  of  these  cases 
lias  to  go,  l)ut  meantime  we  have  learned  much. 

Many  of  the  older  methods  of  attempted  ])alliation  have  been 
abandoned  as  the  advantages  of  eolotomy  have  come  to  be  accepted  by 
the  profession  at  large;  and  this  applies  with  great  force  to  such  fcel)le 
efforts  at  relief  as  curetting;  partial  destruction  or  removal  of  the  growth 
by  caustics,  knife,  or  electrolysis ;  dilatation  ;  and  even  proctotomy. 

This  last  operation  is  one  from  which  great  things  were  exjiected  as 
a  substitute  for  eolotomy,  but  it  has  not  stood  the  test  of  time  for 
malignant  stricture,  though  of  great  value  in  non-malignant.  In 
malignant  stricture  the  incision  cannot  be  followed  by  effective  dilata- 
tion, and  it  rapidly  fills  up,  while  the  operation  itself  in  my  own 
experience  has  been  attended  by  high  mortality.  It  is,  to  my  mind,  a 
more  serious  procedure  than  a  eolotomy,  its  dangers  arising  from  shock 
and  secondary  hsemorrhage,  and  it  bears  no  comparison  with  the  latter 
in  amount  of  relief  afforded. 

In  all  cases  of  cancer  of  the  rectum  we  are  reduced,  therefore,  to 
one  of  two  plans  of  treatment,  eolotomy  or  excision,  the  only  (jucstion 
being  as  to  proper  .selection  of  one  or  the  other. 
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ColotoEuy  is  applicable  to  all  cases.  It  can  never  be  contraindicatcd 
where  the  patient  is  not  already  too  far  gone  for  its  probable  safe  ])er- 
formance.  It  is  an  operation  attended  by  little  danjrer  and  sure  to 
give  relief,  to  prolong  life  by  allaying  pain,  and  to  retard  the  growth 
by  removing  the  greatest  of  all  sources  of  irritation.  Never  have  I 
performed  the  operation  and  had  reason  to  regret  doing  so  from  fail- 
ure to  obtain  the  expected  relief;  and  in  a  few  cases  in  my  earlier 
practice  I  now  greatly  regret  not  having  done  so. 

As  to  the  choice  of  operation,  inguinal  or  lumbar,  I  greatly  prefer 
the  former.  There  has  been  much  recent  discussion  on  this  j)oint,  and 
within  a  year  Bryant,  the  father  of  the  lumbar  incision,  has  once  more 
said  all  that  can  be  said  in  its  favor,  but  without  changing  the  prevail- 
ing tendency  amongst  the  surgeons  of  to-day  in  favor  of  the  inguinal 
operation.  The  one  argument  he  advances  which  is  unanswerable  is 
that  in  cases  of  great  abdominal  distension  from  intestinal  obstruction 
the  lumbar  operation  is  the  easier  of  performance;  and  this  is  true, 
for  the  very  distension  which  may  add  great  difficulties  to  the  inguinal 
incision  is  an  assistance  in  the  lumbar  by  forcing  the  desired  coil  of  gut 
out  of  the  incision  made  to  reach  it.  Granting  that  this  is  true,  and 
that  the  seat  of  the  obstruction  is  known  to  be  below  the  point  of  the 
lumbar  incision,  the  operation  in  the  loin  may  be  chosen  in  those  oases 
with  advantage.  In  all  other  cases  the  advantages  will  be  found  to 
apply  to  the  operation  in  the  groin.  The  operation  here  is  easier  of 
performance,  the  artificial  anus  is  directly  within  the  sight  of  the 
patient  for  cleanliness  and  dressing,  and,  above  all  other  reasons,  the 
opening  in  the  gut  is  nnich  better  adapted  for  subsequent  closure  if 
desired.  Again,  the  opening  in  the  gut  may  be  adapted  at  will  to  the 
particular  end  in  view.  If  it  be  made  as  a  preliminary  to  a  subse- 
quent resection  of  the  rectum,  or  if  it  be  done  lor  a  curable  non-malig- 
nant ulceration  with  the  idea  of  subsequent  closure,  it  can  be  so  made 
as  to  admit  of  closure  by  a  simple  plastic  operation  without  resection 
and  suture.  If  it  be  intended  as  a  permanency,  it  can  at  will  be  made 
so  that  no  ficcal  matter  shall  ever  again  pass  into  the  segment  of  gut 
beyond  the  ojiening.  That  this  is  a  matter  of  no  slight  moment  is 
shown  by  Bryant's  statement  that  in  only  three-fourths  of  his  lumbar 
operations  has  he  succeeded  in  accomplishing  the  great  entl  of  the  oper- 
ation— the  prevention  of  the  ])assage  of  fteces  over  the  diseased  surfacv. 

The  line  of  incision  for  inguinal  colotomv  is  shown  in  Fig. 
^id.  A  skilful  operator  will  have  no  difficulty  in  cutting  down  upon 
the  peritoneun  and  exposing  it  to  the  full  extent  of  the  cutaneous  in- 
cision without  using  a  director,  which  takes  so  much  valuable  time. 
When  the  peritoneun  has  been  exposed,  any  spouting  vessel  in  the 
wound  should  be  secured  bcibre  the  abdomen  is  opened.  After  the 
peritoneum  has  been  seized  with  dissecting- forceps  and  snippcxl,  it   is 
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best  tlivi(l«il  with  a  pair  of  straiirlit  l)limt-})<iiiitt  <1  soissf)rs;  and  as  it  is 
incisetl  an  iLssistant  sliouKl  follow  tlu'  in -isioii  aiul  seize  the  free  ends 
of  the  nicnihrane  at  half  a  doztu  point.s  with  dressin)j:-foro(>j>s,  which 
are  left  hanj^inj;  in  the  wound.  These  save  nnieh  time  lost  in  sianh- 
inj^  for  the  free  ed^e  of  the  |X'ritoneuni  during  the  snbsetiuent  snturin<;. 

The  lar^e  <rut  must  next  Iw  found.  It  may,  and  often  does,  ini'scnt 
in  the  ineision.  It  is  re«'oi;ni7.ed  hy  the  stron>^ly-marke<l  lon>ritndinal 
bands  of  museular  fibre,  by  th<'  thiekness  of  its  walls,  and  i)y  the 
ajiprniliccs  epiploiciv.  Error,  and  serious  error,  mav  occur  at  this  point 
unless   the  oj)erator   is    familiar 

with    the    look   and    feel   of   the  Fio.  86. 

larjje  bowel  as  distiniruislie<l 
from  the  small.  A  loniritudi- 
nal  band  may  be  made  to  ap- 
pear quite  plainly  in  the  small 
gut  by  a  little  tension  which 
gathers  the  normal  longitudinal 
museular  layer  into  a  band. 
There  is  never  any  excuse,  how- 
ever, for  mistaking  one  for  the 
other. 

If  the  sigmoid  flexure  does 
not  present  in  the  incision,  a 
finger  jjasscd  down  to  the  brim 
of  the  pelvis  will  usually  at 
once  bring  it  to  light.  Should 
it  fail  to  do  so,  the  finger  may 
be  passed  from  the  outer  border 
of  the  incision  along  the  ab- 
dominal wall  down  into  the  iliac 
fossa,  and  the  gut  met  in  this  way.  Usually,  to  a  cool  and  deliberate 
operator  there  is  little  difficulty,  but  there  may  be  much ;  and  there  is 
nothing  to  do  but  to  find  the  gut  by  gentle  searching. 

I  have  seen  some  awkward  pauses  just  at  this  stage  of  the  operation, 
and  I  myself  always  feel  a  little  relieved  when  the  gut  with  its  well- 
marked  characteristics  comes  to  the  light,  for,  as  I  have  often  explained 
when  operating  in  public,  no  man  knows  exactly  beforehand  what  he 
will  find  when  he  has  opened  the  abdomen  for  a  colotomy.  In  one 
case  we  found  the  gut  bound  down  to  a  uterine  fibroid  by  strong  adhe- 
sions, and  were  obliged  to  open  the  colon  nnich  higher  up,  where 
another  coil  presented.  Great  variations  I  have  also  found  to  exist  in 
the  mesentery  of  the  sigmoid  flexure.  In  one  of  my  cases  there  was 
no  mesentery  to  the  lower  part  of  the  flexure.  It  was  bound  firmly  to 
the  iliac  fossa,  and,  though  I  could  pass  a  finger  under  it,  I  could  not 
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raise  it  into  the  wound  to  fasten  it.  Fortunately,  the  upper  part  of 
the  sigmoid  was  free. 

I  relate  these  difficulties  simply  that  the  operator  may  be  prepared 
for  them,  and  need  not  be  unduly  overcome  by  them.  Usually,  the 
gut  will  be  found  with  slight  difficulty,  and  the  operation  may  be  pro- 
ceeded with  as  follows  :  My  own  operation  differs  somewhat  in  its  next 
step  from  that  of  others,  in  that  a  silver-wire  suture  is  passed  entirely 
under  the  gut  to  secure  it  in  its  position,  and  also  to  secure  an  effectual 
spur.  Formerly  I  used  a  hare-lip  pin  for  this  purpose,  but  a  properly 
arranged  silver  wire,  with  shot-and-shield  fastenings,  is  |)refcrable, 
because  more  easily  introduced.  The  suture  is  passed  as  follows :  One 
end  of  a  silver  wire  twelve  inches  long  is  arranged  with  the  perforated 
shot  and  shield,  and  the  other  threaded  to  a  suitable  needle.  The 
needle  is  passed  through  the  entire  thickness  of  the  abdominal  wall  one 
inch  to  the  right  of  the  incision,  then  through  the  mesentery  of  the  gut, 
and  out  through  the  entire  thickness  of  the  abdominal  Avail  on  the  other 
side  of  the  incision,  far  enough  away  from  the  wound,  so  that  the  shield 
when  adjusted  shall  not  impinge  upon  the  gut  when  fastened  in  posi- 
tion. The  wire  is  then  drawn  more  or  less  tightly  according  to  the 
kind  of  spur  it  is  desired  to  form,  the  needle  is  cut  loose,  the  shield 
slipped  on  the  wire  down  to  the  skin,  the  shot  after  it,  and  clamped 
with  strong  forceps. 

The  object  of  this  wire  suture  should  be  thoroughly  understood.  In 
the  first  place,  we  know  there  will  be  no  tearing  of  the  gut  away  from 
the  wound  while  it  remains  in  position — an  accident  which  has  hajv 
pened  more  than  once  in  coughing  or  vomiting  when  the  ordinary 
sutures  of  silk  have  been  the  only  ones  used.  Again,  this  wire  can  by 
more  or  less  tension  be  made  to  form  any  flexure  in  the  gut  desirable, 
and  any  sort  of  spur.  Drawn  tightly,  the  operator  can  produce  by  it 
an  absolute  obstruction.  Now,  a  spur  should  be  more  or  less  extensive 
according  as  the  operation  is  intended  to  be  absolute  and  final  or  only 
provisional.  In  provisional  artificial  anus  the  less  spur  consistent  with 
complete  emptying  of  the  bowel  through  the  artificial  anus  the  better, 
for  the  opening  is  the  more  readily  closed  by  a  simple  plastic  operation 
covering  it  over,  and  resection  of  the  ends  with  subsequent  suture, 
which  is  a  much  more  serious  operation,  may  be  avoided.  On  the 
other  hand,  in  ]>ormanent  artificial  anus  where  there  is  no  ]>robability 
of  ever  attempting  to  close  the  opening,  the  more  mark<>d  the  spur  the 
better  will  the  faeces  be  directed  out  at  the  artificial  channel. 

Another  ])()int  in  passing  this  suture  is  to  introduce  it  not  across  the 
middle  of  the  cutaneous  incision,  but  on  the  level  of  the  junction  of  the 
middle  and  lower  thirds.  By  so  doing,  when  the  outer  wall  of  the  gut 
is  cut  away  two  ojKMiings  are  left — the  u]iper,  larger  one  above  the 
spur,  allowing  for  the  free  escape  of  fffices,  the  lower,  smaller  one  below 
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tlio  spur,  allowiiiii-  for  wa.-liiiiir  out  of  tln'  distal  j)ortion  of  the  <rut,  but 
not  Ix'ing  trc*-  i-uoujrli  to  allow  even  fluid  f'icc-  i.,  ^.i  int..  It  :iih|  [.•i-< 
down  to  irritate  tlie  discascni  part. 

The  next  step  in  the  operation  i>  the  >uturiiiu;,  and  here,  auain, 
o|K'ratoi*s  (litter.  The  stitches  are  so  passed  as  to  unite  the  senms  sur- 
face of  the  pit  to  the  serous  surface  of  the  ahdoniinal  wall,  and  at  the 
same  time  to  fasten  the  t^ut  to  tlio  skin.  In  other  words,  eaeh  suture 
includes  the  skin  of  the  martrin  of  the  incision,  the  cut  edire  of  the 
l)arietal  |)eritoneum,  and  the  .serous  and  muscular  layer  of  tiie  gut. 
The  sutures  should  not  perforate  the  cavity  of  the  gut.  Six  or  eight 
of  these  stitches  are  sufficient  to  give  aj)j>ositi(jn  of  the  two  serous  sur-. 
faces,  with  the  wire  suture  to  prevent  displacement.  But  it  is  evident 
that  the  sutures  may  he  so  passed  as  to  fasten  almost  the  entire  calibre 
of  the  intestine  outside  of  the  abdominal  cavity,  and  al)ove  the  level  of 
the  skin,  by  introducing  them  into  the  wall  of  the  gut  close  down  to 
the  mesenteric  attachment  ;  or,  on  the  other  hand,  that  the  free  edge 
of  the  gut  may  be  fastened  to  the  skin  incisii)n  in  such  a  way  as  to 
leave  almost  all  of  the  intestinal  loop  below  the  level  of  the  incision. 

In  some  cases  it  is  well  to  follow  one  plan,  and  in  others  the  o])po- 
site  will  best  give  the  required  result;  and  in  this  adaptability  of  the 
sigmoid  flexure  lies  one  of  the  great  advantages  of  the  inguinal  over  the 
lumbar  operation.  In  a  general  way,  the  rule  is  this  :  If  a  permanent 
opening  is  made  for  incurable  disease,  the  wire  suture  should  be  tight, 
and  the  silk  stitches  should  be  passed  deep  down  by  the  mesenteric 
attachment  to  draw  the  calibre  of  the  intestine  well  out  of  the  abdomen. 
If,  on  the  other  hand,  the  opening  is  intended  as  provisional  only,  the 
wire  suture  is  not  drawn  as  tight  (may  even  be  omitted  altogether),  and 
the  silk  sutures  should  be  inserted  farther  away  from  the  mesenteric 
attachment. 

In  suturing  additional  firmness  may  nearly  always  be  gained  by 
passing  the  stitches  through  one  of  the  longitudinal  bands,  Occasion- 
allv  two  of  them  can  be  utilized  in  this  wav,  but  senerallv  onlv  one 
will  be  available. 

There  are  but  few^  cases  in  which  the  obstruction  is  so  great  as  to 
render  an  immediate  opening  of  the  gut  necessary,  and  in  them  it  can 
be  done  with  perfect  safety  if  proper  care  be  taken  to  get  accurate 
apposition  of  the  serous  surfaces.  Even  a  few  hours'  delay,  however, 
is  an  advantage,  in  that  it  allows  of  closing  the  peritoneal  cavity  by 
plastic  exudation.  This  exudation  is  very  free,  and  should  be  provided 
for  by  a  dressing  of  protective  next  to  the  skin  to  keep  the  other  dress- 
ings from  touching  the  parts.  Unless  there  is  a  decided  call  for  haste 
in  opening  the  gut,  I  usually  leave  the  first  dressing  undisturbed  for 
forty-eight  hours.  The  gut  is  then  incised  without  ether  by  ]Kuietur- 
ing  it  with  a  sharp  bistoury,  and  then  cutting  away  the  superfluous  gut 
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with  scissors.  Here,  once  more,  the  operator  must  l)e  guided  by  the 
circumstances.  In  provisional  artificial  anus  as  little  of  the  wall  of  the 
gut  should  be  sacrificed  as  possible,  and  the  operator  should  be  content 
with  a  mere  longitudinal  incision  into  the  wall.  In  other  cases  the 
free  edges  of  the  gut  may  be  trimmed  off  to  within  a  quarter  of  an 
inch  of  the  skin.  The  silver  wire  may  be  removed  by  the  end  of  the 
third  or  fourth  day,  and  the  silk  sutures  a  few  days  later.  The  Ijowels 
may  move  through  the  artificial  anus  immediately  after  the  gut  is 
opened,  or  it  may  be  a  week  before  any  faeces  escape. 

After  the  operation  I  always  ])rovide  the  patient  with  a  well-fitting 
truss  with  hard-rubber  pad,  to  be  worn  over  the  artificial  anus  during 
the  day. 

One's  experiences  with  this  ojieration  are  always  full  of  interest, 
for,  though  manually  perhaps  not  a  difficult  one,  it  is  the  unexpected 
that  always  happens,  and  which  the  operator  must  be  prepared  to  meet. 
I  have  found  the  sigmoid  flexure  so  diseased  that  it  was  impossible  to 
open  it,  and  have  had  to  use  the  transverse  colon  instead.  This  case 
gave  no  support  to  Bryant's  argument  that  the  lumbar  incision  is 
better — that  the  opening  is  farther  away  from  the  cancer  of  the  rec- 
tum— because  the  descending  colon  could  not  have  been  oj>ened  at  any 
])oint.  The  difference  in  location  between  the  lumbar  and  iliac  open- 
ings is  not  as  great  as  is  imagined.  When  the  gut  is  ]>ulled  well  down 
into  the  inguinal  incision,  the  artificial  anus  can  be  made  within  two 
and  a  half  or  three  inches  of  the  spot  opened  by  the  lumbar  oj)eration. 
Cases  of  course  may  arise  in  which  the  additional  distance  woidd  be 
important,  but  they  seldom  do,  as  the  o])eration  in  the  majority  of  cases 
is  for  disease  of  the  rectum  and  not  of  the  sigmoid  flexure. 

I  have  seen  the  gut  fastened  into  the  inguinal  incision  in  the  reverse 
])osition,  so  that  when  the  opening  was  made  the  faeces  were  evacuatetl 
from  the  lower  angle  of  the  wound,  and  the  upper  was  the  distal  por- 
tion of  the  gut.  Such  reversing  of  the  gut  may  easily  happen,  espe- 
cially after  a  considerable  search  has  to  be  made  for  the  sigmoid  flexure 
and  it  is  drawn  some  distance  from  its  natural  bed  to  fasten  it  into  the 
wound  ;  but  I  do  not  know  that  any  harm  results  from  it. 

With  the  exce))tion  of  these  minor  dififii-ulties  I  have  never  encoun- 
tered any  accidents  in  the  operation  of  colotomy.  Two  or  three  times 
in  cases  of  obstruction  there  has  been  considerable  evisceratiim,  init  I 
have  never  had  to  resort  to  incision  fi>r  relief  of  the  distension.  A 
short  mesentery  may  at  any  time  render  the  ojH'ration  more  dithcult 
than  it  would  otherwise  be,  but  T  hav^e  seen  only  one  case  in  which 
some  jxirt  of  the  descending  colon  or  sigmoid  coukl  not  be  brought 
to  the  surface  with  ease.  In  that  case  the  entire  mesentery  was  so 
infiltrated  with  cancer  that  it  was  with  great  ditticulty  that  any  ]ii(X?e  of 
gut,  small  or  large,  was  ibuml  healthy  enough  to  form  a  new  anus  with. 


CASCER.  ll(i!» 

Tlio  sul)s(M|ii('iit  ••oiiditiiin  of  patient",  with  ai'tilicial  aims  is  wortliv 
of  iidtr.  I  kiiiiw  111' no  siiitrU'  piiiiit  ii|»()ii  wliidi  |iiililii' ami  proli'ssioiial 
•  (pillion  t.a'ncrally  is  more  at  vafian«v  with  the  truth  than  this.  The 
prrvailin;,'  idea,  that  the  lives  of  these  patients  must  he  iniseral)lo, 
that  th<'V  are  loath-ome  ol)jocts,  sntferinij,-  fi-nni  a  eontiinial  Mow  of  fieocs 
from  the  ixroin,  is  to  any  one  with  experienee  in  these  easivs  simply 
laii^hahle.  The  comfort  of  an  urtilieial  amis  necessarily  tlepends  much 
upon  the  skill  with  which  it  is  made,  as  has  been  dearly  shown  in  the 
description  of  tlu'  operation.  It  is  an  easy  thin<j[;  to  open  the  sit;iiioi<l 
flexure,  l)ut  the  kind  of  o|)eninu;  depends  very  nineh  u})on  the  operator, 
and  the  patient's  comfort  much  upon  the  kind  of  opening.  A  certain 
amount  of  prolaj)se  of  the  mucous  memhrane  is  the  most  frequent  cause 
of  after-aiinoyani'c,  and  this  cannot  piM'haps  he  avoi(h>d  in  every  case;  hut 
it  is  a  self-reducing  prolapse  when  the  patient  lies  down,  and  it  can  he 
kept  in  by  a  properly-fitting  truss.  As  to  passages,  there  is  little  dis- 
comfort when  the  iteces  are  solid.  Usually,  after  a  few  M'ceks,  the 
bowels  acquire  the  habit  of  a  single  daily  evacuation,  and  this  is  pre- 
ceded by  a  sufficient  warning.  Occasionally,  as  in  the  normal  con- 
dition, there  will  be  an  evacuation  both  night  and  morning  ;  and  one 
patient  writes  me  that  her  bowels  move  only  every  second  or  third  day, 
and  sometimes  only  after  a  laxative. 

In  a  general  way,  then,  I  can  only  say  that  my  patients  are  haj»i)y 
in  tlie  relief  afforded  by  the  operation,  and  do  not  suffer  either  mentally 
or  ])hvsically  from  the  deformity.  In  cases  in  which  the  opening  has 
been  made  for  non-malignant  ulceration,  which  has  been  cured  by  the 
operation,  I  have  sometimes  been  quite  anxious  to  close  the  artificial 
anus  and  restore  the  parts  to  their  normal  condition,  but  so  far  none 
of  my  patients  have  been  willing  to  take  the  chance  of  a  return  to  the 
old  state. 

Not  long  since  I  operated  upon  a  poor  little  emaciated  woman  w^ith 
cancer  of  the  reetinu,  whose  sufferings  had  driven  her  to  attempt 
suicide  by  taking  Paris  green.  The  attempt  was  a  failure,  and  I  did  a 
colotomy,  extirpation  being  out  of  the  question.  At  the  time  of  the 
operation  she  was  spending  most  of  her  days  and  nights  upon  the 
water-closet.  Four  weeks  later  she  walked  into  my  clinic,  smiling 
and  happy,  suffering  no  pain,  and  yet  with  a  marked  increase  in  the 
amount  of  the  disease,  which  was  rapidly  involving  the  mesenteric 
glands  and  the  external  organs  of  generation.  Ten  weeks  after  the 
operation  she  had  gained  eight  pounds.  She  w-as  steadily  approaching 
the  end,  but  considered  herself  on  the  road  to  recovery.  This  is  what 
colotomy  will  do,  and  there  is  nothing  else  known  to  science  that  will 
do  as  much. 

Regarding  the  dangers  of  the  operation  itself,  a  word  should  be 
said.     The  mortality  may  be  either  high  or  low  in  any  man's  table  of 
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operations,  depending  on  himself.  Cripps  gives  41  cases  and  1  death  ; 
Bryant  in  140  cases  50  per  cent,  mortality.  My  own  are  greater  than 
Cripjw's,  less  than  Bryant's.  Cripps  selects  his  cases  carefully — from 
the  figures  one  would  be  inclined  to  suspect  too  carefully.  It  would 
not  be  at  all  difficult  for  Bryant,  or  even  myself,  to  select  40  cases  and 
operate  without  a  death,  but  if  the  operation  be  done  on  the  cases  in 
which  it  is  indicated  as  they  present  themselves,  the  death-rate  will  be 
higher.  I  myself  have  operated  only  a  few  hours  before  death  because 
I  believed  it  a  duty  to  give  the  patient  the  chance,  hopeless  as  it  was. 

In  any  case,  however,  the  danger  of  the  operation  can  be  very 
closely  estimated  beforehand.  I  often  say,  "  Gentlemen,  the  risk  of 
this  operation  is  scarcely  1  per  cent."  ;  or,  again,  "  This  patient  may 
survive  the  operation  but  a  few  hours."  The  high  mortality  in  the 
old  cases  of  chronic  intestinal  obstruction,  and  the  risks  directly  arising 
from  the  operation  itself,  where  the  gut  is  sound  and  the  patient  has 
any  reserved  strength,  are  very  slight. 

With  this  means  of  certain  relief  in  our  power,  therefore,  is  it  to 
be  wondered  at  that  certain  surgeons  hesitate  to  operate  directly  for 
the  removal  of  the  cancerous  growth  Avlien  we  consider  the  mortality 
of  that  operation  and  the  discouraging  nature  of  the  statistics  as  to 
immediate  recurrence?  And  yet  a  removal  of  a  cancer  is  much  more 
to  be  desired  than  any  mere  palliation.  There  is  no  doubt  that  the 
statistics  of  extirpation  are  on  the  whole  bad,  but  in  some  cases  a 
return  has  been  delayed  six,  eight,  or  nine  years — in  other  words,  a 
practical  cure  has  been  achieved.     Colotomy  can  never  do  this. 

This  brings  us  face  to  face  with  the  question,  In  what  eases  are  we 
justified  in  balancing  the  risk  of  a  fatal  operation  against  the  chance 
of  radical  cure,  such  as  it  is?  and,  In  what  cases  should  we  be  content 
with  the  certain  relief  and  prolongation  of  life  to  be  had  from  colot- 
omy? It  is  a  question  on  which  even  national  schools  of  surgery  dif- 
fer in  their  teaching  and  practice.  The  English  are  very  conservative. 
Where  the  disease  is  Avithin  easy  reach,  and  can  be  entirely  removed 
by  dissecting  upward  from  the  perineum,  they  agree  with  all  the  rest 
of  the  world  that  it  should  be  removed.  In  all  other  cases  they  jirac- 
tise  colotomy.  The  Germans,  on  the  other  hand,  set  no  limit  to  the 
opcM'ation  except  involvement  of  adjacent  organs,  and,  beginning  the 
dissection  from  above,  remove  the  entire  rectum  and  anus.  Their 
mortality  is  high,  but  their  results  are  brilliant  in  some  cases,  and 
they  have  certainly  proven  the  surgical  jiossibility  of  removing  much 
more  extensive  disease  than  was  ever  done  before  the  teachings  of 
Kraske. 

The  Germans  also  have  brought  into  practice  an  entirely  new 
operation — the  resection  of  cancer  high  up  in  the  rectum,  exactly  as 
cancer  of  the  gut  elsewhere  may  be  resectetl,  and  the  ends  joined  by 
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•  •iiriilar  sutuit.',  tliiis  liriiiijiii^"  within  tlio  .<ctij)c'  <•!'  u[>cniti(iii  a  class  ttf 
wife's  hitherto  abaiulunetl  as  hu|H,'less  or  else  col()toinize<l  and  loll  to 
their  eolU'se. 

As  to  iiiv  own  juactirr,  1  can  nnl\  -ay  that  iVniii  Ixini:-  very  eon- 
sorvative  it  is  lu'coniiiiy;  more  radical.  The  \vhul(>  rcctiini  can  he 
reni(»ved,  and  when  sueeessfully  ihuie  inneh  more  luus  been  a('<'oni- 
plishiHl  than  resnlts  from  a  eolotomy.  ( H"  eourse  a  life  is  sometimes 
sliortened  which  miulit  have  l)ccn  j)r(>l<nii:-ed  by  a  colot(»my,  but,  on 
the  other  hand,  a  snceess  in  entiiely  removing  extensive  disease 
eneonni<^es  (»ne  to  renewed  attempts. 

In  ampntating  the  lower  end  of  the  re^tnm  in  cases  where  the  linger 
ean  reaeh  above  the  disease,  the  operati(»n  I  prefer  is  the  one  nuirke<l 
ont  in  a  general  way  by  Allingham,  Jr.  It  certainly  possesses  some 
advantages  over  the  other  methods  I  have  tried,  and  is  performed  in 
the  following  manner: 

The  patient  is  placed  in  the  lithotomy  position,  held  so  by  Clovers 
crnteh,  and  the  buttocks  are  elevated  upon  a  round  hard  pillow.  The 
rectum  is  thoroughly  irrigated  with  bichloride  solution  1  :  2500,  a 
Sims's  bivalve  speculum  being  introduced  to  permit  the  escape  of  the 
fluid. 

Taking  first  a  case  in  which  the  growth  involves  the  skin  of  the 
anus,  the  knife  (a  long,  straight,  sharp-pointed  bistoury)  is  entered 
in  the  skin  between  the  anus  and  coccyx,  and  passed  directly  upward 


Fig.  87. 
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Primary  Incisions  for  Extirpation  of  Rectum. 


behind  the  gut  and  parallel  with  it,  the  index  finger  of  the  left  hand 
being  in  the  gut  for  a  guide.  When  the  end  of  the  blade  has  passed 
beyond  the  limit  of  the  disease,  the  handle  is  depressed  and  an  incision 
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is  made  in  tiie  aiedian  lino  behind  from  the  point  of  puncture  down  to 
and  somewhat  past  the  tip  of"  tiie  coccyx. 

Two  semicircular  incisions  are  next  made  with  the  knife  which 
completely  surround  the  anus,  as  shown  in  the  cut  (Fig.  87).  These 
should  also  be  deep,  reaching  well  into  the  fat  of  each  ischio-rectal 
fossa,  and  not  merely  through  the  skin.  The  knife  is  then  abandoned, 
and  with  a  pair  of  long-handled,  straight,  blunt-{)ointed  scissors  these 
semicircular  incisions  are  rapidly,  by  bold  cuts,  deepened  till  they  pass 
the  upper  limit  of  the  growth  by  at  least  half  an  inch,  as  shown  in  the 
cut  (Fig.  88).      Finally,  the  rectum  is  stripped  from  its  attachments 

Fig.  88. 


Second  Stage  in  Extirpation. 

anteriorly  with  scissors  and  finger,  care  being  taken  to  avoid  wounding 
the  deep  urethra  and  neck  of  the  bladder.  Having  thus  circumscribed 
the  anus  and  gut  to  a  liniit  well  above  the  disease,  it  is  seized  with  for- 
ceps, drawn  down,  and  amputated. 

There  are  two  ways  of  ])erforming  this  part  of  the  operation  :  One 
is  to  tie  each  vessel  as  it  is  cut ;  the  other,  to  proceed  as  rapidly  as 
possible,  making  deep  incisions  with  the  scissors,  and  trusting  the  con- 
trol of  the  bleeding  to  an  assistant,  Avho  rapidly  packs  the  incision  with 
sponges  as  the  oj^erator  works  his  way  upward  into  the  })olvis.  In 
either  case  the  operation  will  necessarily  be  a  bloody  one,  but  the  latter 
method  is  the  one  T  prefer,  as  being  in  the  end  the  least  bloody  of  the 
two.  Often  after  the  pressure  has  been  continued  a  few  minutes,  and 
the  gut  has  been  cut  across,  th(>  up])er  end  being  held  by  forceps  to 
prevent  its  retraction,  but  few  spouting  vessels  will  be  found  to  tie,  the 
bleeding  having  been  at  first  in  great  ]>art  venous,  and  ceasing  under 
the  strong  pressure  exercised  by  the  assistant. 

After  all  bleeding  has  been  stopped  the  u]i]ier  end  of  the  gut  should 
be  drawn  down  to  the  skin  and  looselv  stitched  there  bv  a  few  sutures. 


CANCER.  ]\l:\ 

It  iiim-li  ttii>i(>u  is  nM|iiirf(l  to  li<>l<l  it  in  this  jxisitiuii,  it  will  ciTtaiiilv 
toar  uiit  ill  tliive  av  tour  days,  ami  in  such  cases  it  is  best  not  to  trv  t(» 
brinj;  it  down  entirely  to  the  siir(a<-c,  but  simply  to  a|)j>n»\imatc  it  a- 
nearly  as  |)ossibU'.  A  di'ainairc-tMl)c  is  then  j)as-.cd  into  each  fossa 
alonjfside  of  the  j:;nt,  and  tlir  wound  |>afkrd  JiL^hllx  with  iodorunii 
^;aii/e  not  too  heavily  loaded  with  iodofonn,  lin-  |ioi<r(;ii!i«;-  with  the 
tlriit;  may  easily  oeenr. 

When  the  disease  does  not  involve  the  sUin  of  the  anus  tiie  opera- 
tion may  be  modified  somewhat  to  save  the  s])liiiieters.  The  dorsal 
incision  is  then  mtide,  not  behind  the  rectum,  but  throiiiih  the  anus  up 
t<t  th<'  lower  limit  of  the  disea>e.  The  seniicireidar  incisions  are  then 
begun  within  the  t^ut  and  surround  it — cut  it  across,  in  fact — half  an 
inch  below  the  level  of  the  growth.  The  (b'ssecti(jn  is  then  continued 
as  in  the  former  ease,  and  after  excision  of  the  mass  the  upper  end  is 
brought  down  and  stitched  to  the  sphincters  as  closely  as  may  be  with- 
out too  much  tension. 

This,  it  is  evident,  is  really  an  excision  of  the  gut,  and  not  an 
amputation,  and  it  may  leave  the  patient  with  a  certain  amount  of 
sphincteric   control. 

In  any  case,  the  peritoneum  may  be  opened  in  reaching  the  upper 
limit  of  the  growth.  It  sometimes  is  reflected  from  the  gut  anteriorly 
at  a  distance  of  several  inches  from  the  perineum,  and  again  it  will  be 
found  within  an  inch  and  a  half  of  the  skin.  The  opening  of  the 
serous  nieml)rane  is  no  contraindication  to  the  ojieration.  Wiien  it  has 
been  opened  it  is  better  to  close  it  with  catgut  sutures,  before  stufling 
the  wound  with  gauze  if  possible,  but  even  when  the  opening  is  merely 
j)Iugged  with  the  gauze  the  incision  into  the  peritoneal  cavity  seems  to 
add  little  to  the  mortality  of  the  operation.  Of  course,  should  the  gut 
tear  loose  from  its  attachments  to  the  perineum  and  the  bowels  move, 
fsecal  matter  might  l)e  extravasated  directly  into  the  ])eritonea]  cavity, 
with  an  immediately  fatal  result.  This  is  best  avoided  by  a  preliminary 
colotomy  and  by  free  purgation,  with  milk  diet  and  opium  after  the 
operation,  by  careful  suturing  of  the  peritoneum,  and  by  drawing  the 
end  of  the  gut  down  to  the  perineum  and  binding  it  there.  Fsecal 
extravasation  is,  however,  one  of  the  chief  causes  of  death  after  extir- 
pation. 

This  operation,  with  slight  modifications  to  suit  individual  ideas, 
was  the  limit  of  our  resources  in  dealing  with  cancer  of  the  rectum  till 
Kraske  a  few  vears  ago  conceived  the  idea  of  attacking  these  growths 
by  means  of  an  incision  into  the  pelvis  by  the  side  of  the  sacrum.  His 
first  idea  was  that  by  this  method  of  operation  growths  heretofore  con- 
sidered as  inoperable  might  be  reached,  and  all  that  part  of  the  upper 
rectum  above  the  limit  of  rectal  digital  examination,  and  below  the 
reach  of  pelvic  colectomy,  might  be  brought  into  the  field  of  operative 
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siirg:erv.  Tlie  operation  has  been  extended,  however,  to  cover  not  only 
resection  of  a  portion  of  the  rectum  high  up,  with  subsequent  circular 
suture,  but  amputation  of  the  entire  rectum  with  the  anus. 

The  operation  consists  in  making  a  median  incision  from  the  second 
sacral  vertebra  to  the  anus  ;  severing  the  left  gluteus  maximus  from  its 
sacral  attachments ;  excising  the  coccyx  ;  detaching  the  sacral  attach- 
ments of  the  tubero-sacral  and  spinoso-sacral  ligaments ;  and  chiselling 
away  the  lateral  mass  of  the  sacrum  in  a  curved  line  from  the  outer 
border  of  the  third  sacral  foramen  to  the  corner  of  the  sacrum.  The 
anus  being  next  freed  by  a  circular  incision,  the  rectum  is  detached 
from  its  bed  ;  the  peritoneal  cavity  is  also  opened  by  a  circular  cut,  the 
gut  is  drawn  well  down  and  amputated  above  the  tumor,  and  its  end 
fixed  bv  sutures  to  the  para-anal  tissues.  The  operation  is  completed 
by  passing  a  drainage-tube  into  the  peritoneal  cavity  and  plugging  the 
rectum  and  wound  with  iodoform  gauze. 

The  serious  objection  to  this  procedure  lies  in  the  non-closure  of  the 
peritoneal  cavity,  whereby  death  results  from  fsecal  extravasation.  To 
overcome  this  Schede,  after  following  the  preliminary  steps  described 
bv  Kraske,  substituted  the  following  modifications :  In  the  first  case 
he  attached  the  free  edge  of  the  divided  peritoneum  to  the  serous  surface 
of  the  gut,  thereby  closing  the  peritoneal  cavity,  and  then  sutured  the 
upper  and  lower  ends  of  the  gut  Avith  a  double  row  of  circular  sutures. 
The  wound  was  dressed  with  iodoform  gauze,  and  opium  given  to  con- 
trol the  bowels.  The  operation  was  only  unsatisfactory  in  the  failure 
to  get  union  of  the  sutured  ends,  and  hence  in  the  formation  of  a  fiecal 
fistula. 

The  great  value  of  closing  the  cavity  of  the  peritoneum  is  shown  in 
two  of  Kraske's  operations  in  which  it  was  omitted,  although  complete 
union  of  the  divided  ends  of  the  bowel  was  attempted.  In  both 
instances  the  stitches  gave  Avay  during  a  stool  which  occurred  a  few 
hours  after  the  operation  in  spite  of  every  precaution  to  prevent  it,  and 
death  ensued  from  peritonitis  due  to  foecal  extravasation. 

Schede,  to  avoid  the  fsecal  fistula  and  protracted  healing  which 
occurred  in  his  first  case,  modified  the  oj)eration  by  doing  a  preliniinnrv 
inguinal  colotomv.  In  the  first  of  these  cases  four-fiftlis  of  the  rectal 
wound  healed  by  first  intention,  and  the  balance  by  granulation ; 
while  in  the  second  the  wound  had  closed  in  two  months  and  a  half. 
The  inguinal  artificial  anus  was  then  closed  by  a  plastic  operation. 
Bardenheuer  extended  the  scope  of  the  operation  to  cover  certain 
bad  cases  of  recto-vaginal  and  rectal  fistuhe  not  amenable  toother  plans 
of  operation.  He  performs  the  operation  by  dividing  the  sacrum  trans- 
verselv  at  the  level  of  the  third  sacral  vertebra,  allowing  the  entire 
hand  to  be  introduced  into  the  ])elvis.  The  left  index  finger  is  next 
introduced  into  the  rectum,  and  the  tumor  presstnl  backward  against 


CANCER. 


Ill 


thedoi^al  iiU'i>ioii,  uliich  i<  tlirn  nuitimu'tl  till  tlic  |>n>t«Ti(tr  wall  of  the 
rit'tuni  is  oxi>o.«?cil  in  tlu'  wound,  liotli  index  finger.s  are  next  pass^nJ 
into  the  wound,  and  the  tis>ues  separated  (Voni  the  gut  on  all  sides. 
A  loop  having  Ix-eii  passc><.l  under  the  isidatetl  portion  of  the  gut,  it  is 
drawn  out  of  the  wound,  and  the  tumor  is  separateil  from  its  bed  in 
tlie  same  manner — tirst  on  its  pttsterior,  and  then  (»n  its  anterior, 
as|xrt — while  in  many  eases  the  j)eritoneum  can  be  stripped  olf  with- 
out opening.  Should,  however,  this  eavity  be  opened,  it  is  plugged 
with  thymol  gauze,  and  the  operation  e(»mpletwl  by  dividing  the  gut 
above  antl  below  the  disease.  The  ends  are  then  sutured  and  the 
wound  pluggcil  with  iodoform  gauze. 

In  eertain  cases  in  which,  from  the  amount  of  rectum  removed,  it  is 
impossible  to  unite  the  ends  by  suture,  or  where  from  the  tightness  of 
the  stricture  it  has  been  impossible  to  empty  the  rectum  above  of  freces, 
or  where  the  wound  has  been  soiled  by  the  same  during  the  operation, 
Kraske  postpones  the  suturing  of  the  ends  of  the  gut  to  a  subscijuent 
period ;  and  forms  a  provisional  sacral  artificial  anus  at  the  upper 
angle  of  the  dorsal  incision.  Hochenegg  has  devised  the  truss  shown 
iu  the  cut  (Fig.  89)  for  these  cases.     Schede  accomplishes  the  same 

Fig.  89. 


Truss  used  after  Kraske's  Operation. 

end  by  a  colotomy  in  the  groin  after  the  operation,  and  a  subsequent 
closing  of  the  inguinal  artificial  anus  by  a  plastic  operation. 

Statistics  of  these  operations  are  of  little  value,  varying  as  they  do 
with  the  skill  of  diiferent  operators  and  the  cases  selected  for  operation. 
Suffice  it  to  say  that  the  ratio  of  mortality  is  steadily  decreasing  with  a 
constantly  improving  technique. 
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Hochenegg,  in  his  last  report  of  his  own  cases  and  those  gathered 
from  others,  gives  the  following  results  of  Kraske's  method  as  dis- 
tinguished from  Bardenhoucr's,  which  he  considers  essentially  different. 
Out  of  39  cases  there  were  31   recoveries  and  8  deaths.     Of  primary 


Fig.  90. 


Permanent  Sacral  Artificial  Anus. 

circular  suture  there  were  9  cases,  with  3  completely  successful  results, 
1  of  partial  healing,  and  5  fatal,  14  cases  were  treated  by  formation 
of  a  permanent  sacral  artificial  anus,  with  12  recoveries.  The  mortality 
in  all  was  20  per  cent. 

Bardenheuer's  statistics  are  better  than  these,  and  he  believes  that  it 
can  eventually  be  reduced  to  5  per  cent.,  except  for  complications,  such 
as  opening  the  bladder. 

Von  Bergmann  prefers  the  operation  to  colotomy,  and  quotes 
Bramann's  statistics — 27  ca.ses  and   1   death. 

The  operation  of  excision  is  al.so  applicable  to  cancer  of  the  sigmoid 
flexure  and  colon  which  can  be  reached  by  an  abdominal  incision. 
Kendal  Franks  has  collected  51  cases,  from  which  he  has  drawn  the 
following  general  conclusions  :  The  operation  rarelv  eiVccts  a  radical 
cure.  As  a  ]>alli:uive  measure  it  is  justifiable  and  treiiucntly  demanded. 
Recurrence  generally  takes  place  in  the  liver  or  meseuterie  glands,  and 
gives  an  easier  death.  The  mortality  of  the  operation,  with  immediate 
suture  of  the  gut  and  with  the  fitrmation  of  an  artificial  anus,  is  about 
the  same,  and  therefore  immediate  suture  is  to  be  preferred  to  the  for- 
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niatinii  dt'  an  artilirial  aim.-.  Tlu' death-rate  has  been  re<h>ce<l  in  the 
hiter  eiLses,  and  a  still   I'urther  rtHJuetion   is  to  be  expected. 

lirvant  expressed  hiinseit"  a.s  ajjaiiist  the  (•juration.  In  nialijxnant 
disease  of  the  lower  bowel  we  have  t(»  ehoose  between  colntoniv, 
coleetoniy,  and  sinij)ly  tiding-  the  patient  down  hill,  and  he  thiid<s  the 
eoni-hision  is  in  tiivnr  ot'  eolotoijiy,  which  j::ives  conilort  to  the  patient, 
prol(»np<  life,  and  o;ives  all  the  benetit  colectomy  can  ji:ive.  On  look- 
ini;  over  the  tables  it  appeared  that  only  1  of  the  51  cases  had  been 
cimnl  ;  there  were  direct  failnres  in  40,  and  indirect  failures  in  KJ 
others.  The  o[)eratinii  was  therefore  dangerous  and  not  to  be 
recomniendiHl. 

Treves  speaks  to  the  same  effect.  In  only  one  case  of  the  series 
proented  was  there  no  recurrence  after  four  years,  and  cases  of  cancer 
which  had  been  c(»lotomized  very  commonly  lived  three  or  four  vears. 
In  six  years  he  had  not  seen  a  ease  in  which  he  would  have  considered 
renn»ving  the  colon  for  malignant  disease. 

Closure   of  Artificial  Anus. 

Mention  has  so  frecpiontly  been  made  of  the  closure  of  a  provisional 
artificial  anus  that  a  few  words  regarding  the  technique  will  not  be  out 
of  place. 

As  I  tried  to  bring  out  very  strongly  in  describing  the  operation  of 
colotomy,  a  provisional  anus  should  be  made  very  differently  from  a 
permanent  one.  The  spur  should  not  be  as  sharp,  the  gut  should  not 
be  drawn  as  far  out  of  the  alxlomen  when  it  is  stitched  to  the  skin,  and 
as  little  as  possible  of  the  wall  of  the  gut  should  be  })ared  away  when 
it  is  incised.  If  these  rides  are  followed  in  the  original  operation,  it 
will  generally  be  possible  to  close  the  opening  without  having  to  destroy 
the  spur,  and  the  operation  is  thus  changed  from  a  serious  one  to  one 
of  trifling  gravity 

In  a  ease  in  which  there  is  not  sufficient  flexure  of  the  wall  of  the 
gut  to  make  the  removal  i)f  the  spur  thus  formed  necessary,  the  open- 
ing may  be  closed  by  one  of  two  plastic  operations.  The  simplest  con- 
sists in  paring  the  free  edges  of  the  mucous  membrane,  loosening  them 
from  the  edges  of  the  wound  as  flir  as  possible  without  opening  the 
peritoneum,  and  suturing  them  with  a  continuous  suture,  turning  the 
free  edges  either  into  the  lumen  of  the  gut  or  out  of  it  as  the  operator 
prefers.  The  muscular  and  peritoneal  layers  are  next  to  be  treated  in 
exactly  the  same  way,  and  finally  the  mnscidar  layer  of  the  abdominal 
wall  is  freshened  and  united  by  deep  catgut  sutures,  and  the  skin 
closed. 

It  is  manifest  that  in  freshening  the  edges  of  the  intestinal  wall 
preparatorv  to  sutiu'ing  them  several  centimetres  of  tissue  will  be  lost, 
and  that  this  will  be  increased  by  the  line  of  suture.     This  operation 
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can  therefore  seldom  be  ap])licable  without  previous  allowance  for  this 
loss  of  calibre  by  destruction  of  the  opposite  angle  of  the  gut  h\  the 
enterotome. 

Szymanowski's  operation,  on  the  other  hand,  has  the  advantage  of 
closing  the  opening  by  a  flap  of  integument,  without  any  sacrifice  of 
the  intestinal  wall.     The  cuts  (Figs.  91-94)  illustrate  it  very  well.     A 


C  : 


B  B 

Szymanowski's  Operation  for  Fistula  (McBurney). 

single  straight  incision  is  made  from  A,  three-quarters  of  an  inch  in 
front  of,  to  B,  three-quarters  of  an  inch  behind  the  fistula  (Fig.  91). 
This  incision  passes  through  skin  and  sujicrficial  fascia,  and  closely 
skirts  the  left  edge  of  the  fistula.  The  edge  of  this  incision  is  raiscil, 
and,  working  toward  the  jiatient's  left  side  with  a  small  blade,  the  skin 
and  fiiscia  arc  undermined  until  a  pocket  is  formed,  including  the  area 
A,  C,  B,  F,  the  left  edge  of  this  pocket  being  indicatcil  by  the  tlotted  line 
A,  C,  B.  On  the  o]>posite  side  the  curved  incision  A,  D,  B  is  then  made, 
the  greatest  width  of  the  fla]>  thus  marked  out  being  from  three-quar- 
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tfiN  lit'  all  iiirli  to  an  iiu-Ii.  'I'liis  (lap  slioulil  bo  ijiMioroiis,  aiul 
indiult'  a  iriMnl  patliliiig  i>\'  i":««ia,  a-.  alfiT  lifting,  the  shrinkage  is 
great. 

Betlire  lifting  this  tlap  a  thin  layer  ot"  skin  is  removed  from  its  sur- 
face. Tliis  is  best  done  with  small  enrvetl  scissors,  the  siiperticial  layer 
of  skin  Ix'ing  rapidly  snipped  oiV.  The  freshening  process  is  carefully 
e.\tende<I  over  the  entire  area  A,  I),  15,  F,  excepting  over  a  surface  a  little 
larger  than  the  tistida  and  immediately  next  to  it.  The  flap  A,  D,  15  is 
theii  dissectcil  up  ck)se  to  tiie  median  line  and  inverted,  its  attached 
ed^v  acting  as  a  hinge  and  as  a  medium  for  blood-supply.  Five  or  six 
Hue  catgut  sutures  are  passed  thn»ugh  the  skin  at  difl'erent  points  a  little 
beyond  the  dotted  lines  A,  C,  B  into  tlie  pocket,  then  through  the  free 
edge  of  the  flaj),  and  then  back  into  the  pocket  and  out  through  the 
skin.  Five  or  six  looj)s  are  thus  formed,  by  drawing  upon  which  the 
flap  is  closely  drawn  down  to  the  bottom  of  the  pocket,  and  the  free 
ends  of  the  loops  are  tied  (Fig.  94).  Two  or  three  sutures  of  catgut 
are  now  ]>assed  with  a  curved  needle  thi'ough  the  upper  surface  of  the 
inverted  flap,  so  as  to  bind  it  firmly  to  the  parts  beneath.  Either  with 
a  contimious  or  an  interrupted  suture  of  catgut  the  free  edge  A,  F,  B  is 
finally  securely  fastened  to  the  edge  A,  D,  B. 

Neither  of  these  methods  involves  opening  of  the  peritoneum,  and 
there  is  therefore  no  mortality  attendant  upon  them.  When  the  entero- 
tome  is  used  to  destroy  the  spur,  the  operation  is  more  serious.  Du})uy- 
tren's  statistics  covered  41  cases,  3  of  which  were  fatal.  More  recent 
statistics  by  Pollason  give  the  following  results:  In  95  cases,  60  com- 
plete cures  ;  2(j  cases  of  j)ersistence  of  the  fistula ;  and  9  deaths,  4  of 
them  directly  attributable  to  the  operation. 

In  some  cases  a  cure  may  not  be  possible  without  a  free  dissection 
of  the  ends  of  the  gut  and  an  anastomosis,  though  this  applies  much 
more  frequently  to  ftecal  fistulse  than  to  artificial  anus.  In  such  cases 
the  operator  must  choose  between  the  different  methods  now  in  vogue — 
lateral  anastomosis  with  rings,  end-to-end  suture  with  rings,  or  simple 
circular  suture  without  rings.  The  latter  procedure  seems  at  the  moment 
of  writing  the  most  to  be  preferred,  from  its  simplicity  and  ease  of  ])er- 
formance.  The  old  elaborate  suturing  formerly  in  vogue  in  this  opera- 
tion has  been  practically  abandoned,  and  an  operation  which  previously 
required  hours  of  suturing  is  now  done  by  an  average  operator  with 
equally  good  results  in  twenty  minutes  or  half  an  hour. 

One  point  of  importance  in  the  formation  of  j)rovisional  artificial 
anus  must  be  borne  in  mind.  The  distal  extremity  of  the  gut  tends 
to  very  rapid  contraction  and  atrophy  from  \vant  of  use,  and  a  differ- 
ence in  size  of  the  proximal  and  distal  ends  may  result  in  a  few  weeks, 
which  Avill  make  an  end-to-end  suture  almost  impossible.  This  may  be 
prevented  and  the  calibre  of  the  distal  portion  preserved  by  daily  injee- 
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tions  of  milk  through  the  artificial  anus,  and  daily  enemata  of  water 
from  below. 

Benign  Tumors. 

Under  this  head  are  included  polypus,  vegetations,  condylomata, 
fibromata,  lipomata,  enchondromata,  and  the  various  forms  of  cysts, 
congenital  or  otherwise. 

Polypus  occurs  in  several  different  fi)rms.  The  soft  variety  is 
similar  to  that  found  in  the  nose,  and  is  composed  only  of  the  elements 
of  the  mucous  membrane  ;  the  hard  variety  contains  fibrous  tissue.  The 
soft  polypus  is  made  up  in  great  measure  of  hypertrophied  villi ;  the 
substance  is  homogeneous,  and  the  fluid  pressed  from  it  contains  many 
cylindrical  epithelial  cells  ;  the  tumor  is  often  not  larger  than  a  pigeon's 
egg,  but  has  been  known  to  reach  the  size  of  an  orange.  This  form  of 
growth  is  shown  in  Fig.  95.      The  glandular  or  adenomatous  polypi 


Fig.  95. 


Fig.  96. 


Soft  Polypus. 


Hard  Polypus 


are  well  shown  in  Fig.  96.  The.se  may  be  due  either  to  hypertrophy 
of  the  closed  follicles  or  the  follicles  of  Lieberkuhn.  They  occur  most 
often  in  tiie  young,  are  generally  the  size  of  a  plum,  but  may  reach 
that  of  a  small  pear,  and  have  been  known  to  weigh  four  pounds. 
They  are  va.'^cular,  smooth,  or  mammillated,  and  are  attachal  by  a 
pedicle  of  greater  or  less  strength  and  length.  When  the  pedicle  is 
absent  and  these  tumors  grow  in  the  substance  of  the  rectal  wall, 
instead  of  away  from   it  into  the  cavity  of  the  gut,  they  approach  to 
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maliiriiaiicy,  and  soiiir  arc  lioili  niicnt.Ncrupically  ami  clinicallv  ditlictilt 
to  (li>tiii«;iush  from  inalij^nant  adenomata. 

Tlu'M-  adonomatons  polypi  may  lu-  nudtiplc,  may  cover  a  consider- 
able extent  of  .snrfacc,  and  may  also  be  recurrent.  These  eases  are 
rare,  and  the  recurrence  may  be  the  only  sij^n  of  mali<:;nancv,  the 
tumors  ri'a|)pcarinjr  with  the  same  benii^n  characteristics  many  times. 

The  hard  libroiis  polypus  (sarcomatous  polypus)  is  composed  pri- 
marily of  the  element.s  of  the  submucous  connective  tissue,  chieHv  of 
fibrous  tissue  resend)lint;  the  uterine  fibroid,  but  may  contain  both 
muscular  and  ^jlamlular  elements.  When  the  glandular  element  con- 
tains fluid  resembling  glue,  these  tumors  have  been  describetl  as  col- 
loid, and  when  fluid  with  a  jelly-like  substance,  they  have  been  spoken 
of  as  myxomata. 

There  are  also  other  forms  of  benign  polypi  which  are  difficult  t(j 
classify — tumors  of  more  or  less  density  and  vascularity,  disseminated 
or  single,  such  as  have  been  described  as  granular  pa])illomata,  vilhjus 
tumors,  and  peculiar  bleeding  tumors. 

Polypus  is  confined  to  no  age.  It  may  exist  from  childhood  and 
cause  no  symptoms  till  adult  age.  It  may  act  merely  as  a  foreign 
body,  being  extruded  at  stool  when  the  pedicle  is  long  enough,  and 
occasionally  bleeding  when  the  surface  has  become  eroded.  On  the 
other  hand,  it  may  set  up  much  surrounding  trouble.  Some  of  the 
worst  cases  of  bleeding  and  erosion  of  the  rectum,  with  tenesmus,  pain, 
and  mucous  discharge,  I  have  ever  seen — cases  in  which  from  the 
history  a  diagnosis  of  malignant  disease  seemed  evident — have  been 
due  to  the  presence  of  one  or  two  small  polypoid  growths  high  up  in 
the  rectum,  not  larger  than  the  end  of  the  index  finger ;  and  scraping 
of}"  these  tumors  with  the  finger-nail  has  at  once  put  an  end  to  all 
symptoms. 

The  treatment  of  polypus  is  a  simple  matter,  and  consists  solely  in 
removal.  When  there  is  a  pedicle  it  should  be  tied  to  jirevent  possible 
haemorrhage.  When  there  is  no  pedicle,  the  tumor  may  be  curetted 
off,  either  wath  the  sharj)  spoon  or  the  finger-nail.  In  the  multiple  and 
recurrent  variety  it  is  perhaps  well  not  to  be  too  radical  in  treatment. 
When  the  tumors  have  attained  considerable  size  and  bleed  a  good  deal, 
they  may  be  bnjken  off  with  dressing- forceps  and  the  end  of  the  finger, 
but  the  application  of  acids  or  the  cautery  to  the  surface  from  which 
they  spring  is  seldom  effectual  in  preventing  recurrence,  and  in  one  of 
mv  cases  seemed  to  be  followed  by  a  decided  increase  in  the  gravity  of 
the  affection. 

The  perineum  is  a  favorite  site  for  warts  or  papillomata  composed 
of  an  h\'pertrophy  of  the  papillary  layer  of  the  skin.  They  owe  their 
origin  to  a  special  predisjiosition  in  certain  people  and  to  any  irritation 
affecting  this  part.     Thus  the  discharge  of  gonorrhoea  or  leucorrhoea 
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may  cause  them  to  grow,  and  yet  they  may  appear  in  })ersons  of  per- 
fectly cleanly  habits.  Pregnancy  has  an  undoubted  influence  on  their 
causation,  and  in  such  cases  they  may  disapjK'ar  spontaneously  after 
delivery.  Under  any  of  these  influences  little  tumors  like  ordinary 
warts  may  ap})ear  and  rapidly  multiply.  When  the  wart  is  isolated,  it 
is  dry  ;  when  several  are  united,  they  become  macerated  in  the  secretion 
of  the  part;  the  tumor  becomes  moist  and  foetid,  and  all  the  adjacent 
surfaces  become  irritated.  According  to  the  size  of  the  growths,  the 
condition  of  the  patient,  the  abundance  of  the  secretions,  and  the  irri- 
tation to  which  they  owe  their  origin,  the  growths  take  on  various 
shapes,  and  have  been  described  as  cockscombs,  cauliflower  excrescences, 
etc.  They  may  occur  at  any  age,  and  may  vary  in  size  from  a  single 
enlarged  papilla  to  a  mass  filling  the  perineal  region  and  weighing  a 
pound.  They  were  formerly  considered  as  proof  positive  of  syphilis, 
and  even  of  sodomy,  but  they  are  distinctly  non-syphilitic,  and  must 
not  be  confounded  with  true  condylomata  or  the  vegetating  mucous 
patch,  although  rare  cases  have  been  reported  in  which  the  two  have 
existed  together,  the  wart  being  caused  by  the  irritation  of  the  raised 
mucous  patch. 

The  best  method  of  treatment  is  to  cut  the  warts  down  to  the  sur- 
face of  the  skin  with  scissors,  although  they  may  be  induced  to  dry 
and  shrink  up  by  applications  of  astringent  powders. 

The  other  forms  of  benign  growths,  fibromata,  cysts,  etc.,  are  so 
rare  as  scarcely  to  require  special  description  here. 

Pruritus. 

Itching  at  the  anus  is  an  exceedingly  common,  painful,  and  aimov- 
ing  symptom,  either  of  some  local  disease  of  the  parts  or  of  a  consti- 
tutional condition. 

The  itching  is  more  or  less  constant,  but  is  particularly  apt  to  be 
worse  after  the  sufferer  goes  to  bed  at  night.  This  is  so  frequent  a 
symptom  that  many  ex]danations  have  been  suggested  for  it,  the  real 
one  being  probably  found  in  the  change  in  the  circulation  which  occure 
immediately  after  the  patient  assumes  the  recuinl)ont  ]>osturo. 

The  disease  is  sometimes  attended  by  changes  in  the  appearance  of 
the  parts.  The  skin  is  thickened  and  parchment-like,  or  else  eczema- 
to>is  and  moist  i'mm  exudation.  There  may  be  a  characteristic  loss  of 
the  natural  pigment  of  the  jnirt.  The  exudation  may  be  very  ]>rofuse. 
though  the  itching  is  but  slight,  and  may  deceive  the  examiner  into  the 
belief  that  it  comes  from  within  the  rectum  and  is  due  to  fistula  or 
ulceration. 

Pruritus  is  often  dej)endent  upon  internal  iuoniorrhoids.  and  many 
otherwise  incin-abU"  cases  may  be  cured  bv  an  operation  uj>(tn  the  piles. 
It  is  sometimes  a  complication  of  fistula  with   an  exti'rnal  ojH'uing,  or 
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of"  any  ulctrative  pnK't'ss  tlio  dischargt'  of  wliidi  kinps  uj)  an  irritation 
t»t*  the  skin.  It  may  bo  tleiH'ink'iit  upon  pin-wurnis,  and  in  every  viise 
the;>e  should  \xi  careful ly  watehtnl  ior.  Instead  of  a  parasite  within 
the  rectum,  the  itehing  may  be  duo  to  the  presence  of  pe<lieuli.  In 
such  case  the  diagnosis  and  cure  are  alike  easy.  Or  the  parasite  may 
be  vegetable  instead  of  animal,  and  the  itching  may  be  due  to  the  dis- 
ease known  as  eczema  niarginattun.  In  this  case  the  microscope  may  be 
necess;irv  for  the  diagnosis,  but  not  otlen.  Such  cases  are  ejisily  curetl 
by  any  of  the  paiusiticidal  preparations,  such  as  sulphurous  acid,  iodine, 
or  mercury. 

Pruritus  is  |>erhaps  most  frequently  a  symptom  of  chronic  eczema 
of  the  parts,  and  thus  must  be  treated  here  exactly  as  elsewhere  in  the 
IkkIv — first,  by  general,  and  second,  by  local,  measures.  The  congestion 
and  thickening  of  the  skin  may  be  reduced  by  applications  of  strong 
tincture  of  green  soap,  or  by  nitrate  of  silver  in  varying  strength 
according  to  the  amount  of  infiltration.  Very  hot  water  will  be  found 
of  benefit,  applied  for  ten  minutes  three  times  a  day,  and  followed  by 
an  ointment  to  soften  the  skin  and  allay  the  itching.  A  good  ointment 
is  oxide  of  zinc  made  soft  and  a))plied  gently.  Chloroform  ointment 
is  an  old  favorite,  made  in  the  strength  of  1  drachm  to  the  ounce. 
Another  application  which  is  efficient  is  made  of  carbolic  acid  ^  ounce, 
glvcerin  1  ounce,  and  water  3  ounces.  This  may  be  used  at  night.  A 
solution  of  the  liquori  plumbi  subacetatis  in  milk  (1  part  to  7),  applied 
on  a  pledget  of  cotton,  Avill  sometimes  secure  a  night's  rest.  Allingham 
uses  the  following : 

Liq.  carbonis  dctergens  (AVright's), 

Glycerins?,  (id.  5j  ; 

Pulv.  zinci  oxidi, 

Creta?  pnop.,  da.  3ss  ; 

Pulv.  sulph.  pra?cip.,  3ss  ; 

Aquse,  ad  5v}. — M. 

The  parts  to  be  thickly  painted  over  with  this  once  or  twice  a  day, 
and  allowed  to  dry. 

Two  other  skin  diseases,  herpes  and  erythema,  may  each  be  attended 
by  a  good  deal  of  itching,  and  in  both  the  application  of  powders,  such 
as  zinc  or  bismuth,  will  act  better  than  salves  or  lotions. 

These  are  the  most  palpable,  and  perhaps  the  commonest,  causes  of 
pruritus,  but  there  are  many  cases  in  which  the  cause  is  not  easily  dis- 
coverable, because  it  is  a  constitutional,  and  not  a  local,  one.  The 
most  careful  supervision  must  always  be  exercised  over  the  general 
health.  If  constipation  exists,  it  must  be  remedied  ;  if  the  liver  l>e 
torpid,  it  must  be  stimulated.     Alcohol  in  excess  is  always  bad.     The 
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condition  seems  sometimes  to  be  a  pure  neurosis,  and  must  be  treated 
accordingly.  Smoking  and  coffee  in  such  persons  may  have  an 
undoubted  bad  effect.  Finally,  the  symptom  may  be  inexplicable 
except  upon  the  basis  of  the  gouty  diathesis,  which  of  course  must 
be  treated. 

In  this  way,  then,  the  cure  of  a  case  of  pruritus  must  be  under- 
taken, and  I  know  of  no  disease  of  the  rectum  or  anus  better  calculated 
to  test  the  ingenuity  and  general  medical  skill  of  the  practitioner. 
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Alxloniinal    Icinilage    in    cholira    morbus, 

itri 

niassnpe  in  intestinal  ol)strnction,  1011 

section  in  intestinal  ohstruotion,  1012 
Aljortive  treatment  of  jineumonia,  598 

of  syphilis,  18 
Al)scvss,  (ieej)  pelvic,  1050 

iseliio- rectal,  1055 

of  anus,  1054 

of  liver,  829 

of  lunpr,  581 

of  rectum,  1054 

perityphlitic,  1033 
Acitl  jiacks  in  chronic  catarrhal  jaundice, 

834 
Acidulated  drinks  in  typhoid  fever,  327 
Aconite  in  al)normal  dentition,  868 

in  acute  endocarditis,  69G-702 

in  catarrhal  stomatitis,  860 

in  cerebrospinal  meningitis,  414 

in  chronic  heart-disease,  726 

in  corvza,  4(53 

in  croupous  pneumonia,  596 

in  erysipelas  of  larynx,  853 

in  exophthalmic  goitre,  452 

in  headache  of  malarial  fever,  349 

in  mumps,  871 

in  pleuritis,  629 

in  remittent  fever,  352 

in  scarlet  fever,  197,  198 

in  small-pox,  248 

in  tonsillitis,  458 
Acquired  syphilis,  17 
Actual  cauterv  in   gangrenous   stomatitis, 

865 
Acupuncture  in  aortic  aneurism,  770 
Acute  yellow  atrophy  of  liver,  828 
Addison's  disease,  795 

alcohol  in,  795 
Adenitis  in  scarlet  fever,  206 
Adonidin  in  atheroma,  766 
Alaninate  of  mercurA'  in  syphilis,  134 
Albolene  in  sclerotic  rliinitis,  432 
Alcohol  in  Addison's  disease,  795 

in  asthma,  534 

in  atheroma,  765 

in  bradycardia,  744 

in  cardiac  palpitation,  742 

in  cerebro-spinal  meningitis,  414 

in  chronic  bronchitis,  549 

in  croupous  pneumonia,  593 

in  dvsenterv,  992 


Alcohol  in  emphysema,  570 
in  epidemic  choleni,  978 
in  gangrene  of  the  lung,  380 
in  malignant  measles,  227 
in  pneumothorax,  686 
in  scarlet  fever,  200 
in  tyi)hoid  fever,  312 
in  typhus  fever,  326 
Alcoholic  beverages  in  yellow  fever,  394 

lotions  in  yellow  fever,  389 
Alkalies  in  etl'usive  stage  of  pleurisy,  638 
in  gastric  ulcer,  937 
in  hepatic  congestion,  824 
in  pyrosis  of  gastric  cancer,  958 
in  vomiting  of  liver  diseases,  819 
Alkaline  drinks  in  angiocholitis,  833 
treatment  in  defervescent  stage  of  yel- 
low fever,  394 
waters  in  l)iliary  colic,  837 
in  jaundice,  816 
in  liver  diseases,  816 
AUingham's  operation   for   haemorrhoids, 

1074 
Aloin  in  chronic  gastric  catarrh,  933 

in  malarial  auivmia,  357 
Alum  in  acute  glossitis,  873 
in  acute  laryngitis,  468 
in  catarrhal  stomatitis,  860 
in  chronic  laryngitis,  470 
in  dysentery,  991 
in  epistaxis  of  typhoid  fever,  314 
in  hypertrophy  of  tonsils,  459 
in  small-pox,  as  a  mouth-wash,  260 
in  ulcerative  stomatitis,  864 
American  treatment  of  yellow  fever,  380 
Ammonia,  aromatic  spirit  of,  in  cvdema  of 
lungs,  583 
in  scarlet  fever,  199 
in  small-i)OX,  248 
in  asthma,  248 
in  bradycardia,  744 
in  cardiac  palpitation,  742 
in  chronic  bronchitis,  549 
in  chronic  heart  disease,  73 
in  jaundice,  816 
in  pneumothorax,  686 
Ammonium  carbonate  in  acute  bronchitis, 
549 
in  atelectasis,  577,  578 
in  cerebro-spinal  meningitis,  414 
in  cholera  infantum,  983 
in  chronic  bronchitis,  549 
in  croupous  pneumonia,  589 
in  efi'usion  stage  of  pleurisy,  639 

1125 


1126 


INDEX  TO    VOLUME  II. 


Ammonium  carbonate  in  emphysema,  568 

in  measles,  222 

in  scarlet  fever,  199 

in  suppurative  stage  of  small-pox,  263 
chloride  in  acute  glossitis,  873 

in  angiocholitis,  833 

in  catarrhal  pneumonia,  601 

in  chronic  catarrhal  jaundice,  834 

in  croupous  pneumonia.  587 

in  hepatic  cirrhosis,  831 

in  hepatic  congestion,  824 

in  malarial  an:emia,  357 

in  measles,  222 
Amy]  nitrite  in  asthma,  531 

in  emphysema,  505 
Amyloid   degeneration    of   aiterial    walls, 
766 

of  liver,  825 

of  spleen,  839 
Anffimia  in  gastric  cancer,  958 
pernicious,  789 
primary,  784 
secondary,  779 

potassium  iodide  in,  782 

saline  enemas  in^  780 

transfusion  in,  780 
simple,  784 

arsenic  in,  787 

bathing  in,  785 

cod-liver  oil  in,  787 

defibrinated  blood  in,  789 

haemoglobin  in,  788 

hot  baths  in,  788 

iron  in,  785 

manganese  in,  787 

orexin  hydrochlorate  in,  786 

oxygen  in,  787 

phosphate  of  lime  in,  787 

vegetable  bitters  in,  786 

venesection  in,  788 

Weir  Mitchell's  treatment  of,  785 
Amesthesia  of  pharynx,  455 
Anem-ism,  acui)uncture  in,  767 
aortic,  770 

barium  chloride  in,  769 
Brasdor's  treatment  of,  773 
chloral  in,  769 
diet  in,  769 
electrolysis  in,  770 
ergotine  in,  770 
ice-bag  in,  7()9 

introduction  of  foreign  body  in,  772 
Macewen's  treatment  of,  773 
nitro-glycerin  in,  770 
opium  in,  768 
phenacetin  in,  769 
potassium  iodide  in,  769 
pressure  in.  770 
venesection  in,  769 
Angina  jn'ctoris,  746 

diet  ill,  761 

exercise  in,  761 

hydroxylamine  in,  760 

isobutyl  in,  760 

nitrite  of  amyl  in,  760 

nitrites  in,  7<>() 


Angina  pectoris,  nitro-glycerin  in,  760 

potassium  iodide  in,  761 
Aniline-carbon    compounds    in    pleuritis, 

629 
Anodyne   fomentations  in  acute   endocar- 
ditis, 702 
Anosmia,  438 

galvanic  current  in,  438 

strychnine  in,  438 
Antiiebrin  in  asthma,  530 

in  dengue,  360 

in  pleuritis,  629 

in  rheumatic  pleuri-sy,  655 

in  scarlet  fever,  197  ' 

in  suj)purating  stage  of  small-pox,  255 

in  tyjihoid  fever,  305 
Antimony  in  whooping  cough,  555 
Antiphlogistic  treatment  of  croujious  pneu- 
monia, 596 
Antipyrine  in  acute  bronchitis,  547 

in  asthma,  530 

in  catarrhal  pneumonia,  605 

in  cerebro-spinal  fever,  414 

in  croupous  jmeumonia,  592 

in  dengue,  360 

in  gangrene  of  lung,  580 

in  idiosyncratic  coryza,  421 

in  mumps,  871 

in  pleuritis,  629-635 

in  rheumatic  pleurisy,  655 

in  scarlet  fever,  197 

in  su])purating  stage  of  small-pox,  255 

in  tyjihoid  fever,  305 

in  tyjihus  fever,  327 

in  whooping  cough,  556 

in  yellow  fever,  392 
Antiseptic  baths  in  small-pox,  236,  250 

treatment  of  croupous  pneumonia,  596 
Anus,  aliscess  of,  1053 

artificial  closure  of,  1117 

chancre  of,  1091 

chancroid  of,  1090 

congenital  abscess  of,  1046 
malformation  of,  995 

er%^hema  of,  1123 

herpes  of,  1123 

mucous  patches  of,  1091 

pruritus  of,  1122 

surgical  anatomy  of,  1037 
Aortic  aneurism,  767 

insufhciency,  709 

stenosis,  709 
Apepsia,  911 

Aphasia  in  convalescence  of  small-iwx,  267 
Aphonia,  hysterical,  479 
A)ioniori)hine  in  acute  bronchitis,  546 

in  acute  gastrii-  i-atarrh,  905 

in  catarrhal  pneumonia,  602 

in  stomatitis.  555 
Ai>htii<>us  stomatitis,  861 
Appendicitis,  1025 

cold  applications  in.  1030 

early  operation  in,  1030 

Keen's  classification  of,  1026 

laxatives  in,  1030 

opium  in,  1030 
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Appt'iulicitis,  rfiiirniit,  Hij;) 
Stimsdii's  (.•liis.-iilicatioii  (»f,  lUlilJ 
syiii|tt(>ins  (if,  l(l"JS 
Aristol  ill  ipmi^ri'iioiis  stoniiititis,  805 
in  s«':irlatiii:il  i«;''is  iikmH:!,  2(K> 
ill  sinall-|Mix,  'I'u 

in  supjiiiraiin;,'  stayi'  of  sniall-iK)x,  2<'»7 
Ammatij- spirit  i>f  ainumnia  in  intc-rniilU'nt 
fever,  :i4'.t 
sulpluirii-  aeiil  in  ipiili  inic  (.liolera,  979 
Arsenic  in  aiiKiiH'linlilis,  K\\ 
in  a.stlinia,  •"•82,  •").>3 
in  ciironif  j,'astrir  catarrii,  984 
in-fiirnnic  hepatii-  (•oiiirestinn,  S24 
in  convalescence  of  cerelirD-spinal  fever, 

415 
in  corvza,  4()6 
in  einpliysenia,  561^569 
in  einpya'ina,  ()78 
in  exophtiialniie  goitre,  So2 
in  trastric  nicer,  9o8 
in  .i;oitre,  s4o 
in  iiysti'rital  aphasia,  479 
in  leiicocytiia'inia,  792 
in  malaria,  848 
in  malarial  luematuria,  856 
in  malarial  splenic  cnlarpemcnt,  8H0 
in  motor  paralysis  of  pharynx,  455 
in  pernicious  anaMnia.  791 
in  psendo-leucocytluvmia,  792 
in  simple  anicmia,  787 
in  syi)hililic  pharyntjitis,  451 
Arterial  sclerosis,  7(12 
Arteries,  acute  inflammation  of,  762 
chronic  inHammation  of,  762 
adonidine  in,  766 
alcohol  in,  765 
cafleine  in,  766 
convallaria  in,  766 
diffitalis  in,  766 
j^old  in,  765 
hcllehorin  in,  766 
morphine  in,  766 
nitrites  in,  765 
potassium  iodide  in,  764 
protiodide  of  mercury  in,  764 
sparteine  in,  766 
strophanthus  in,  766 
strychnine  in,  765 
Arterio-sclerosis,  762 
Artificial  anus,  closure  of,  1117 
Asaf(etida  in  whooping  cough,  555 
Aseptic  peritonitis,  1019 
Aspiration  in  acute  endocarditis,  703 
in  hepatic  abscess,  829 
in  hydrothorax,  670 
with  antiseptic  irrigation  in  empvsema, 
664 
Asthma,  519 
alcohol  in,  534 
ammonia  spray  in,  533 
amyl  nitrite  in,  531 
antifebrin  in,  531 
antip3'rine  rn.  531 
arsenic  in,  532,  533 
atropine  in,  532 


I  Asthma,  Udladonna  in,  580 
bromide  of  ethyl  in,  581 
change  of  climate  in,  584 
chlonil  in,  58(1 
chloroform  in,  581 
c<H'aine  spray  in.  588 
compressed  air  in,  584 
I      coniine  in,  5!5(» 
I      electricity  in,  584 

geiu-ral  lonsiderations  of,  519 
hot  bath  in,  529 
hyoscine  in,  5,80 
hyoscyainine  in,  530 
iodide  of  ethyl  in,  531 
ipecac  in,  582 
mental  emotions  in,  582 
morphine  in,  580 
nitro-glycerin  in,  582 
oxygen  in,  584 
paraldehyde  in,  582 
phenacetin  in,  581 
potassium  iodide  in,  533 
pyridin  in,  581 
quinine  in,  531,  588 
rellex  causes  of,  533 
saltpetre  fumes  in,  529 
sodiiun  carbonate  in,  533 

chloride  in,  588 

iodiile  in,  533 
stramonium  in,  529 
strychnine  in,  582-534 
8ulj)hur  fmncs  in,  532 
tobacco  in,  532 
varieties  of,  523 
Atelectasis  pulmonum,  570 
acquired,  575 

belladonna  in,  575 

carbonate  of  ammonium  in,  577 

climatic  treatment  of,  575 

diarrhica  in,  577 

hypo]ihitsphites  in,  576 

milk  in,  576 

potassium  bromide  in,  577 
congenital,  571 

prevention  of,  571 
true,  578 

annnonium  carbonate  in,  578 

digitalis  in,  578 

nitro-glycerin  in,  578 

sinajiisms  in,  578 

strychnine  in,  578 
Atheroma,  762 
Atrophic  catarrh,  431 

gastritis,  913 
Atropine  and  morjihinc  in  pernicious  ma- 
larial fever,  854 
hypodermically  in  collapse  of  intermit- 
tent fever,  349 
in  asthma,  532 
in  cholera  morbus,  972 
in  chronic  heart  disease,  730 
in  empvioma,  677 
in  idiosyncratic  coryza,  421 
in  intussuception,  998 
in  pernicious  fever,  355 
in  pneumothorax,  686 
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Atropine  in  whooping  cough,  555 
Autuiunal  catarrh,  i'lO 

B. 

Bacilhis  coli  communis,  270 

of  typhoid  fever,  269 
Balsam  of  copaiba  in  chronic  bronchitis, 
549 
of  Peru  in  chronic  bronchitis,  549 
in  gangrenous  stomatitis,  867 
in  rectal  ulcers,  1094 
of  Tolu  in  chronic  bronchitis,  549 
Barium  chloride  in  aneurism,  769 
in  chronic  heart  disease,  726 
Basedow's  disease,  851 
Baths,    antiseptic,   in    eruptive   stage    of 
small-pox,  250 
cold  and  tepid,  in  typhus  fever,  326 
warm,  in  eruptive  stage  of  small-pox  in 
children,  252 
in  acute  bronciiitis,  546 
in  acute  endocarditis,  698 
in  insomnia  of  small-pox,  248 
in  itching  of  jaundice,  816 
Bed-sores  in  hepatic  cirrhosis,  prevention 

of,  832 
Belladonna  in  acute  bronchitis.  547 
in  acute  laryngitis,  467 
in  asthma,  530 
in  atelectasis,  579 
in  cerebro-spinal  fever,  413 
in  chronic  catarrhal  jiiundice,  834 
in  chronic  heart  disease,  728 
in  chronic  gastric  catarrh,  922 
in  chronic  intestinal  obstruction,  1006 
in  dysentery,  989 
in  exojjhthalmic  goitre,  613 
in  gastric  ulcer,  948 
in  intestinal  paralysis,  1005 
in  mimips,  872 
in  spasm  of  larynx,  480 
in  whooping  cough,  555 
ointment  in  prolaj)se  of  rectiim,  1083 
Benign  tumors  of  rectum,  1120 
Benzoate   of  mercury  as  a   subcutaneous 
remedy  in  syphilis,  130 
of  sodium  in  angiocholitis,  833 
Benzoin  in  cnryza,  466 
Benzoinol  in  sclerotic  rhinitis,  433 
Benzol  in  whooping  cough,  557 
Beta-naphtliol  in  cholera  morbus,  974 

in  chronic  intestinal  ol)struction,  1006 
Bichloride  of  mercury  as  a  disinfectant  in 
small-]iox,  236 
in  diphtheria.  495,  497-502 
in  itching  of  liver  diseases,  816 
injections    in    hydatid   cysts  of  liver, 

8'_'X 
ill  pharyiigo-mycosis,  449 
in  syphilis,  54 

sprav  in  eruptive  stage  of  small-jiox, 
"25(» 
Biliary  colic,  836 
alkalies  in,  837 
chloroform  in,  837 


Biliary  colic,  gelsemium  in,  837 
hot  bath  in,  836 
local  a])prications  in,  836 
morphine  in,  836 
olive  oil  in,  837 
Biliousness,  798-820 
bismuth  in,  820 
blue  mass  in,  820 
catleine  in,  821 
calomel  in,  820 
Carlsbad  salts  in,  820 
hydrochloric  acid  in,  822 
lime-water  in,  821 
morphine  in,  820 
nitro-hydrochloric  acid  in,  822 
pancrcatin  in,  822 
pepsin  in,  822 
podophyllin  in,  820 
potassium  citrate  in,  821 
rhubarb  in,  821 
sinapisms,  820 
sodium  bicarbonate  in,  821 
phosphate  in,  821 
salicylate  in,  821 
sulphuric  acid  in,  821 
Black  oxide  of  mercury  as  a  subcutaneous 
remedy  in  syphilis,  112 
tongue,  876 

vomit   in   vellow   fever,   prevention  of, 
396* 
Blisters  in  cerebro-spinal  fever,  411 
in  cholera  morbus,  972 
in  chronic  heart  disease,  730 
in  croupous  pneumonia,  586 
in  efliision  stage  of  pleurisy,  639 
in    gastric    disorders   of    vellow    fever, 

396 
in  gastric  ulcer,  947 
Blooil.  diseases  of,  779 
Blood-serum  with  mercury  as  a  subcuta- 
neous remedy  in  syphilis,  123 
Blood-vessels,  diseases  of,  762 
Blue  mass  in  biliousness,  820 
Boas'  test  for  hydrochloric  acid,  897 
Boils  in  convalescence  of  small-pox,  267 
Borax  in  tuliercular  laryngitis,  472 

in  small-pox,  260 
Boric  acid  in  catarrhal  stomatitis.  859 

in  chronic  intestinal  obstruction,  1006 
in  corvza  of  scarlet  fever,  202 
in  gjingrenous  stomatitis,  867 
lotions  in  si-arlatinal  otitis  media,  205 
spray  in  chntnii-  broiu-hitis,  548 
wash  in  small-pox,  252,  256,  257 
Boulton's  solution  in  sclerotic  rhinitis,  431 
Bovine  heart,  709 
Bradycardia,  743 
alcohol  in,  744 
ammonia  in.  744 
mix  vomica  in,  744 
Brailypepsia,  91 1 
Brand's  methml  of  treatiim  tvphoid  fever. 

298 
Brandy  in  choleiti  morbus,  973 

in  collajise  of  intermittent  fever,  340 
Brasdor's  trcatincnt  of  aneurisms,  773 
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Bromides  in  cutarrlial  pnciiintiniu,  (50o 
in  delirium  of  pi*rnieious  malarial  fever, 

in  insomnia  of  small-pox,  'J4M 
in  mi"a>U>.  'I'l'.l 
in  sc':irlatinal  n«'|ihritis,  'J17 
in  M-arli't  fi-vir,  !'.»>< 
in  spasm  of  larynx,  4^0 
in  typiioid  fever,  IVJG 
in  wiioopin^  cHingh,  5oG 
IJroni'liiectasis.  544 
Broniliitis.  acute,  oSo 

ammonium  rarlionate  in,  547 
-  aniifcliiin  in,  •')47 

antipyrine  in,  547 

apomorpiiine  in,  546 

Ix-liadonna  in,  547 

fiimatie  treatment  of,  548 

<lif;italis  in,  547 

Dover's  powder  in,  546 

«lrv  eups  in,  547 

flyimr  sinapisms  in,  :'>47 

ipecac  in,  546 

morphine  in,  546 

opiimi  in,  546 

phenacetin  in,  547 

poultices  in,  547 

j)ropliylaxi!3  in,  547 

qninine  in,  547 

senega  in,  547 

tea  in,  546 

warm  liatli  in,  546 

wiiiskey  in,  547 
chronii',  548 

alcohol  in,  549 

ammoniac  in,  549 

ammonium  carhonate  in,  549 

aj)omori)hine  in,  549 

balsam  of  copaiba  in,  549 
of  IVrii  in,  549 
of  Tolu  in,  549 

boric-acid  spray  in,  548 

carbolic-acid  spray  in,  548 

cod-liver  oil  in,  549 

myrtol  in,  549 

nitro-^lycerin  in,  550 

potassium  iodide  in,  549 

sandal-wood  oil  in,  549 

senega  in,  549 

serpentaria  in,  549 

sodium  iodide  in,  549 

steam  atomizer  in,  548 

terpin  hydrate  in,  549 

thymol  in,  548 

turpentine  in,  548 
fibrinous,  543 
putrida,  542 
Broncliorrha?a,  542 
Brown  induration,  708 


Cachexia  strumipriva,  850 
jaborandi  in,  851 
nitro-glycerin  in,  851 
pilocarpine  in,  851 


C'afli'ine  in  ascites,  SH 
in  atheroma,  76t'> 
in  biliousness,  ,S"J1 
in  chronic  heart  disease,  726 
in  elitision  stage  of  pleuritis,  637 
in  hyilrolhorax,  (179 
Calamine  in  small-pox,  25.S 
C«lcium-cari>onate    test    for    hvdrochloric 

acid,  S'.»S 
Calomel  in  acute  gastritic  catarrh,  905 
in  angiocholitis,  833 
in  ascites  of  liver  diseiises,  812 
in  biliousness,  S20 
in  catarrhal  ))neumonia,  <i<)l 
in  cerel>ro-spinal  meningitis,  411 
in  cholera  morbus,  974 
in  chronic  heart  disease,  731 
in  croupous  i)nenmonia,  587-598 
in  dysentery,  9S9 
in  eti'usion  stage  of  jileuritis,  638 
in  malarial  anicnna,  357 
in  pernicious  malarial  fever,  355 
in  pleuritis,  628 
in  remittent  fever,  352 
in  syi)hilis,  53 
in  typhoid  fever,  309 
in  vomiting  of  liver  diseases,  818 
in  yellow  fever,  388 
Calumba  in  chronic  gjistric  catarrh,  921 
Camphorated  oil  in  measles,  221 
Cam]ihor  in  coryza,  419 
in  epidennc  cholera,  978 
in  measles,  222 
in  scarlet  fever,  199 
in  whooping  cough,  555 
Cancrum  oris  in  measles,  224 
Cannabis  indica  in  cerebro-spinal  fever  413 
in  chronic  gastric  catarrh,  922 
in  gastric  ulcer,  948 
Capsicum  in  malaria,  266 
Carbolate   of   mercnrv  subcutaneouslv    in 

syphilis,  129* 
Carbolated   ferric-chloride    test  for   lactic 

acid,  898 
Carbolic  acid  as  a  disinfectant  in  small-pox, 
235 
as  a  disinfectant  in  scarlet  fever,  186 
in  abscess  of  lung,  581 
in  diplitheria,  501 
in  erujjtive  stage  of  small-pox,  250 
in  flatulence  of  liver  diseases,  817 
in  gangrene  of  lung,  579 
in  gangrenous  stomatitis,  869 
in  itching  of  liver  diseases,  816 
in  scarlet  fever,  202 
in  small-pox,  258 
in  whooping  cough,  556,  557 
injections  in  haMnorrhoids,  1078 
in  hydatid  cyst  of  liver,  828 
in  prolapse  of  rectum,  1084 
lotions  in  pruritus  ani,  1123 
in  varicella,  228 
Carbolic-acid  sprav  in  chronic  bronchitis, 
548 
wash  in  suppurative  stage  of  small- 
pox, 256 
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Carbolized  carron  oil  in  suppurating  stage 
of  small-pox,  25G 
lotions  in  scarlatinal  otitis  media,  205 
oil  in  itching  of  scarlet  fever,  190 
vaseline  ineruptive stage  of  small-pox,250 
Carbonated  water  in  gastric  catarrh,  908 
in  vomiting  of  liver  diseases,  818 
with  (piiiiine  in  malaria,  266 
(,'arcinoma  of  liver,  835 
of  spleen,  840 
of  stomach,  953 
of  thyroid  gland,  842 
Cardiac  i)leurisy,  656 
Carlsl)ad  salts  in  biliousness,  820 
in  chronic  ^ii^tric  catarrh,  932 
in  gastric  ulcer,  946 
Cascara  sagrada  in  chronic  gastric  catarrh, 

933 
Castor  oil  in  cholera  morbus,  973 
in  coryza,  466 
in  yeliow  fever,  389 
Catarrhal  pneumonia,  599 

stomatitis,  859 
Cathartics  in  scarlatinal  nephritis,  216 

in  suppurating  stage  of  small-pox,  263 
Cautery  in  encysted  pleurisy,  659 
Cellulitis  in  scarlet  fever,  206 
Cerebro-spinal  fever,  408 
aconite  in,  414 
alcohol  in,  414 
ammonium  carbonate  in,  414 
antipyrine  in,  414 
baths  in,  412 
belladonna  in,  413 
blisters  in,  411 
calomel  in,  411 
cannabis  indica  in,  413 
chloral  in,  413 
chloroform  in,  413,  414 
cold  ai)plications  in,  411 
convalescence  of,  414 
arsenic  in,  415 
cod-liver  oil  in,  415 
diet  in,  415 
electricity  in,  415 
flying  l)listers  in,  415 
iron  in,  415 

potassium  arsenite  in,  415 
potassium  iodide  in,  415 
vegetable  bittei-s  in,  415 
ergot  in,  413 
ether  inlialations  in,  414 
exalgin  in,  414 
gelsemium   in,  473 
general  rules  for  treatment  of,  410 
hot  apjdications  in,  411 
mercurial  ointment  in,  412 
mustard  liath  in,  41 1 
o))iinu  in,  112 
phenacetin  in.  41  I 
potassium  bromi<le  in,  414 
propliylaxis  of,  4()8 
(piinine  in,  412-414 
sinapisms  in,  41 1 
turi>entine  in,  411   414 
veratrum  viride  in,  414 


Cerebro-spinal  fever,  zinc  oxide  in,  413 
C«rium  oxalate  in  vomiting  of  liver  dis- 
ease, 819 
Champagne  in  cancer  of  stomach,  956 
in  cholera  morbus,  973 
in  vomiting  of  liver  disease,  818 
in  yellow  fever,  395 
Chancre  of  anus,  1091 
Chancroid  of  anus,  1090 
Charcoal  in  flatulence  of  liver  disease,  817 
in  gangrenous  stomatitis,  865 
in  gastric  catarrh,  90S 
in  gastric  ulcer,  948 
in  pyrosis  of  gastric  cancer,  958 
Chloral  in  aortic  aneurism,  769 
in  asthma,  530 
in  catarrhal  pneumonia,  605 
in  cerebro-spinal  fever,  413 
in  chronic  heart  disease,  730 
in  convulsion  of  eruptive  stages  of  small- 

I)0x,  252 
in  croupous  pneumonia,  589 
in  delirium  of  pernicious  malarial  fever, 

355 
in  insomnia  of  small-pox,  248-253 
in  measles,  223 
in  mumps,  871 
in  scarlatinal  nephritis.  217 
in  spasm  of  larynx,  480 
in  whoo])ing  cough,  555-557 
Chloride  of  ii<AA  in  whooping  cough,  556 
Chlorinated   lime    in    gangrene    of   lung, 

579 
Chlorine  vapor  as  a  disinfectant  in  scarlet 

fever,  186 
Chlorine-water  as  a  mouth-wash  in  small- 
pox, 260 
Chloro-ansemia  in  gastric  ulcer,  952 
Chlorodyne  in  jmoumothorax,  686 
Chloroform  in  asthma,  531 
in  biliary  colic,  837 
in  cardiac  palpitation,  742 
in  cerebro-spinal  fever.  413,  414 
in  whoo])ing  cough,  555 
ointment  in  pruritus  ani,  1123 
-water  in  small-pox,  248 
Chlorosis,  789 
Cholera,  epidemic,  975 
alcoiiol  in,  978 

aromatic  sulphuric  acid  in,  979 
camjdior  in,  978 
couiUer-irritants  in,  978 
diet  in,  978,  979 
disinfection  of  disi-harges  in,  977 

of  pci^son  in,  977 
etlervesi'ing  drinks  in,  979 
ether  in,  97S 
external  heat  in,  978 
frii'tions  in.  979 
opium  in.  978 
projihvlaxis  in.  976 
sjjlol  in.  979 
strvehnine  in.  97S 
tannin  in,  978 
infantiun,  979 

anunoniiun  carbonate  in,  9S3 
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Choleni   iiilanlum,  liiMimtli   silicvlatc   in, 
983 

cold  sjKinKi"^  in,  '•'■'>- 

creas<iti'  in,  *.ts,'j 

on><>!in  t'noiim,s  in,  V>83 

limi'-watiT  in,  983 

oj>iinn  ill,  9S3 

sjilifviif  ai'id  in,  984 

s;ilor  in,  983 

sinapisms  in,  983 

stimulants  in,  983 
morl)iis,  yTl 

alulomiiial  lianduge  in,  971 

atrojtint-  in,  '.iT'J 

l>t'ta-naiilitiinl  in,  974 

lilistiTs  ill,  97'J 

lirandy  in,  973 

caldnu-i  in,  974 

cjLstor  oil  in,  973 

champagne  in,  973 

tTcasdto  in,  973 

diet  in,  i'7'2 

eflervescing  drinks  in,  973 

enoma-s  in,  972 

etiior  in,  973 

f;in>rer  in,  973 

liut  applications  in,  973 

milk  in,  973 

morphine  in,  972 

mustard  jilaster  in,  972 

nux  vomica  in,  975 

opium  in,  974 

salicylate  of  bismuth  in,  974 

silver  nitrate  in,  973 

sodium  iiicarbonate  in,  97) 
phosphate  in,  975 

thymol  in,  974 

turpentine  stupes  in,  972 
Chondritis  of  larynx,  4f)9 
Chromic  acid  in  chronic  laryngitis,  470 

in  laryngeal  tumors,  4S0 

in  syphilitic  growths  of  uvula,  442 
Cinchona  in  typhus  fever,  327 
Circumscribed  peritonitis,  1019 
Cirrhosis  of  liver,  831 
Clamp  and  cautery  in  haemorrhoids,  1074 

in  prolapsus  recti,  1084 
Clergyman's  sore  throat,  447 
Climatic  treatment  of  acquired  atelectasis, 
575 

of  asthma,  534 

of  bronchitis,  548 

of  emphysema,  565 

of  exophthalmic  goitre,  851 
Clinical  divisions  of  diphtheria,  489 
Coca  in  dengue,  360 

in  syphilis,  74 
Cocaine  in  abnormal  dentition,  869 
in  acute  laryngitis,  467 
in  ascites  of  liver  disease,  811 
in  chondritis  of  larynx,  469 
in  coryza,  463-466 
in  emphysema,  564 
in  erysipelas  of  larynx,  453-477 
in  gastric  ulcer,  948 
in  hypericsthesia  of  pharynx,  455 


('(X'aiiK-  in  iilio>yncralic  coryza,  12» 
in  scarlatinal  otitis  media,  203 
in  syphilitic  pharyngitis,  4"t2 
in  tonsillitis,  457 
in  tulK-nular  laryngitis,  472 
in  tiibenular  pharyngitis,  450 
ill  uviilitis,  4.'!'.i 
in  varicella,  228 

in  vomiting  of  liver  disease,  819 
in  whooping  coiigli,  55(),  557 
spray  in  iu^tlimu,  533 
Cod-liver  oil  in  convalescence  of  cerebro- 
spinal  fever,  415 
in  chronic  broii<liitis,  549 
in  eiii]ihyseina,  561-568 
in  i-!iipy;i'iiia.  678 
in  cxoplitlialmic  goitre,  852 
in  goitre,  844 
in  heart  disease,  728 
in  interlobar  jilcurisy,  658 
in  pseudo-leiK'Ofytha'inia,  792 
in  scarlatinal  otitis  media,  205 
in  simple  an;emia,  787 
in  sypliilitii-  pharyngitis,  451 
in  ulcerative  stomatitis,  864- 
Colchicum  in  angiocholitis,  834 
Cold  applications  in  ajipendieitis,  1030 
in  cerebro-spinal  fever,  411 
in  eruptive  stage  of  small-jiox,  255 
in  itching  of  small-pox,  252 
in  i)leuritis,  626 
in  prolapse  of  rectum,  1083 
bath  in  catarrhal  pneumonia,  605 
in  ccrel)ro-spinal  fever,  412 
in  croupous  pneumonia,  590 
in  dengue,  359 
in  emphysema,  566 
compresses  in  croupous  pneumonia,  592 

in  intermittent  fever,  349 
douches  in  leucocytlucniia,  791 
sponging  in  empyaMiia,  ()77 
water  in  scarlet  fever,  193 
-water  enemas  in  catarrhal  jaundice,  357 
in  dysentery,  990 
in  typhus  fever,  990 
Colostomv  in   chronic  intestinal   obstruc- 
tion, 1012 
Compensative  nutritive  treatment  in  suj)- 

purating  stage  of  small-pox,  262 
Compressed  air  in  asthma,  534 

in  emphysema,  563 
Condurango  in  cancer  of  stomach,  957 
Congenital  absence  of  rectum,  1046 
malformation  of  rectum,  1045 
stricture  of  rectum,  1045 
Congestion  of  liver,  acute,  823 
chronic,  824 
of  spleen,  acute,  838 
passive,  838 
Coniine  in  asthma,  530 
Consecutive  peritonitis,  1015 
Continuous  or  tonic  treatment  of  syphilis, 

42 
Convallaria  in  atheroma,  766 
in  chronic  heart  disease,  726 
in  hydrothorax,  679 
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Copaiba  in  ascites  of  liver  disease,  811 
Copi)er  sulphate  in  chronic  laryngitis,  470 
in  elongation  of  uvula,  440 
in  tyjihoid  fever,  313 
Corrigan  pulse,  710 

Corrosive    sublimate    as    a    subcutaneous 
remedy  in  syj)hilis,  114 
in  chronic  heart  disease,  728 
in  cutaneous  diphtheria,  575 
in  dysentery,  991 
in  scarlet  fever,  187 
in  small-pox,  258 
Corson's  paste  in  eflusion  stage  of  pleurisy, 

(539 
Coryza,  418,  463 

abortive  treatment  of,  418 
aconite  in,  463 
albolene  in,  419 
ai-senic  in,  466 
benzoin  in,  466 
camphor  in,  419 
castor  oil  in,  466 
cocaine  in,  4()3-466 
Dobell's  solution  in,  464 
electricity  in,  465 
galvano-cautery  in,  463 
idiosyncratic,  420 
antipyrine  in,  421 
atropine  in,  421 
cocaine  in,  420 
cubeb  cigarettes  in,  421 
hamamelis  in,  422 
in  scarlet  fever,  202 
quinine  in,  421 
sodium  bromide  in,  421 
iodo-tannin  in,  464 
lettuce  in,  420 
listerine  in,  419 
menthol  in,  419 
niorplune  in,  419 
l)erchloride  of  iron  in,  464 
potassium  iodide  in,  466 
purgatives  in,  466 
(piinine  in,  419,  466 
resorcin  in,  4()4-4()6 
sodiinn  bicarbonate  in,  463 

iodide  in,  419 
vin  Mariani  in,  464 
Cotton  jacUet  in  croujxjus  pneumonia,  587 
Counter-irritation  in  bronchitis  of  measles, 
222 
in  vomiting  of  liver  disease,  818 
Creasote  in  oliolera  infantum,  983 
in  ehol'.-ra  morbus,  973 
in  (latuleniv  of  liver  disease,  817 
in  interlol)ar  plein-isy,  ()5S 
in  vomiting  of  liver  disease,  819 
in  whooping  cough,  5.')t; 
Creolin  enemas  in  cholera  infantum,  983 
Croupous  j)neumonia,  5S;i 
Cuhebs  in  dry  jdiaryngitis,  450 

in  idiosyncratic  cory/.a,  421 
Cupric  suipiiate  in  gangrenous  stomatitis, 

S()() 
Cujis  in  acute  lirouchitis,  547 
in  latarrlial  imcumonia,  601 


Cups  in  heart  disease,  730 

in  hypera?mia  of  lung,  583 

in  jaundice,  816 

in  pleurisy,  023 
Curetting  in  tubercular  pharyngitis,  450 
Cutaneous  diphtheria,  514 
Cyanide   of    mercury  as    a    subcutaneous 
remedy  in  syphilis,  123 

D. 

Defibrinated  blood  in  gastric  ulcer,  952 

in  simple  ana*mia,  789 
Delirium  ferox  in  small-pox,  253 
Dengue,  359 
antifebrin  in,  360 
antipyrine  in,  360 
bitters  in,  360 
coca  in,  360 
cold  applications  in,  359 

bath  in,  359 
Dover's  powder  in,  359 
mustard  foot-liath  in,  359 
phenacetin  in,  360 
potassium  bromide  in,  359 
salicylates  in,  359 
salines  in,  359 
salol  in,  360 
strychnine  in,  360 
Dentition,  abnormal,  868 

cocaine  in,  869 

diet  in,  869 

potassium  l)romide  and  aconite  in,  863 

sodium  bicarbonate  in,  869 
borate  in,  869 

warm  bath  in,  868 
delayed,  869 

cod-liver  oil  in,  869 

iron  in,  869 
Deviation  of  nasal  septum,  428 
Diaphragmatic  jjleurisy,  657 
Diarrhtva  in  gastric  cancer,  958 
in  liver  diseases,  819 
in  typhoid  fever,  313 
Diet  in  abnormal  dentition,  869 
in  acute  gastric  catarrh,  909 
in  angina  pectoris,  920 
in  aortic  aneurism,  768 
in  angiocholitis,  833 
in  cancer  of  stomach,  953 
in  catarrhal  stomatitis,  860 
in  cereI>ro-s])inal  fever,  415 
in  cholera  morbus,  912 
in  chronic  gtistric  catarrh,  926 
in  chronic  intestinal  obstruction,  1006 
in  congestion  of  liver,  823 
in  croupous  ])neuinonia,  587 
in  dilatation  of  stomach,  960 
in  dysentery.  992 
in  emi)]iysema,  559 
in  em))y.'\>ma,  ()76 
in  epidemic  oholeni,  978,  979 
in  erysipelas  of  larynx,  453 
in  exo]dit]ialmie  goitre,  852 
in  gall-stiMies,  835 
in  uauLnvnous  stomatitis. 
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Dift  in  Kiistrir  iiKvr,  'J.'i'J 
in  liii'inorrlmids,  IdT.i 
in  iilidpatliio  iKTh<mitis,  1(>2;{ 
in  intiTinittont  malarial  fevor,  351 
in  livir  ilisoast-,  SO'J 
in  malarial  aniumia,  3o7 
in  mi'ii.sK>s,  'I'll 
in  |Krnici<ius  anu'inia,  789 
in  M-arlatinal  ni-phritis,  212 
in  >niall-]>nx,  "Jiy-'Jiil! 
in  inlKTCular  laryngitis.  473 
in  tyjilioiil  fever,  2St)-315 
in  typluis  lover,  327 
in  unemie  pleurisv,  ()o6 
in  yellow  fever,  3sr)-3'.t8 
Dietrieh's  soap  in  syphilis,  90 
l)ij;italis  in  aente  hronciiitis,  547 
in  acMite  endtnanlitis,  7ti3 
in  a.s4'ites  of  liver  ilisca.se,  811 
in  atelectasis,  ■■)78 
in  atheroma,  76(5 
in  cardiac-  palpitation,  742 
in  cjitarrhal  pneumonia,  (iOo 
in  chronic  heart  disease,  724 
in  chronic  hepatic  congestion,  824 
in  croupous  j)neumonia,  587-594 
in  diphtiuTia,  49U 
in  emphysema,  568,  569 
in  erysipelas  of  larynx,  477 
in  exophthalmic  goitre,  853 
in  hydrothorax,  679 
in  I  edema  of  lung,  582,  583 
in  pleuritis,  629 
in  i)neumothonix,  686 
in  scarlatinal  nephritis,  216 
in  scarlet  fever,  199-218 
in  suppurating  stage  of  small-pox,  263 
in  typhoid  fever,  306 
in  unemic  pleurisy,  656 
Dilatation  of  stomach,  960 
Diphtheria,  485 

clinical  division  of,  489 
cutaneous,  514 

corrosive  sublimate  in,  515 
examination  of  bacillus  in,  488 
forms  of,  487 

general  considerations  of,  485 
laryngeal,  500 

bichloride  of  mercury  in,  502 

carbolic  acid  in,  501 

emetics  in,  501 

eucalyptus  in,  501 

intubation  in,  503 
indication  for,  503 

lime-water  in,  501 

steam  inhalations  in,  500 

tar  in,  501 

tracheotomy  in,  507 
indications  for,  503 

turpentine  in,  501 

vapo-cresoline  in,  501 
nasal,  499 

paralysis  following,  513 
electricity  in,  514 
eserine  in,  514 
massage  in,  514 


Diphtluria,  paralvsis  following,  strvchnine 
in,  514   ■ 
pharyngeal,  490 

bichloride  of  mercury  in,  495-497 
binimlide  of  mercurv  in,  496 
diet  in,  493 
digitalis  in,  499 
disinfection  in,  491 
hydrogen  jK-roxide  in,  497 
iron  in,  498 
isolation  in,  491 
potassium  iodide  in,  497 
prophylaxis  of,  515 
sjilicylic  acid  in,  496 
stimulants  in,  499 
sulphur  in,  497 
Disinfection  in  small-pox,  231 
in  typhoid  fi'ver,  214 
in  yellow  fever,  382 
of  choleric  disc-harges,  977 
of  sick-chamber  in  small-pox,  238 
Dittrich's  plugs,  542 
Diuretics   in   etilision   stage    of   pleuritis, 

637 
Dobell's  solution  in  coryza,  467 
in  hypertrophic  rhinitis,  424 
treatment  of  emphysema,  566 
Donovan's  solution  in  syphilis,  73 
Dover's    powder    in    acute     endocarditis, 
696 
in  bronchitis,  546 
in  catarrhal  pneumonia,  601 
in  dengue,  359 

in  insomnia  of  small-pox,  248 
in  measles,  221 
Dry  catarrh,  431 

cups  in  acute  bronchitis,  547 
in  catarrhal  pneumonia,  606 
in  croupous  pneumonia,  588 
in  pneimiothorax,  686 
in  scarlatinal  nephritis,  217 
diet  in  effusion  stage  of  pleuritis,  636 
laryngitis,  471 
pharyngitis,  449 
Dysenteric  ulceration  of  rectum,  1093 
Dvsenterv,  985 
'alcohol  in,  992 
alum  in,  991 
belladonna  in,  989 
calomel  in,  989 
cold-water  enemas  in,  990 
corrosive  sublimate  in,  991 
diet  in,  992 
ergot  in,  990 
iodoform  in,  992 
ipecac  in,  987 

magnesium  sulphate  in,  990 
opium  in,  989 
poultices  in,  990 
prophvlaxis  of,  985 
quinine  in,  989-992 
silver  nitrate  in,  988-991 
sulphuric  acid  in,  990 
tannin  in,  992 
Dyspepsia,  911 
inflammatory,  903 
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Eclampsia  in  scarlet  fever,  '1\1 

Ecphyaditis,  1025 

Lflervescin<^  drinks  in  cholera  morljus,  97:^) 

in  ei>i(leiiiic  cholera,  979 
Einhorn's  stomach-bucket,  887 
Elaterium  in  ascites  of  liver  diseas'j,  812 
in  eflVision  stage  of  pleuritis,  037 
in  cedema  of  lung,  582 
Electricity  in  aortic  aneurism,  770 
in  asthma,  534 

in  chronic  intestinal  obstruction,  1009 
in  convalescence  of  cerebro-spinal  fever, 

415 
in  coryza,  465 

in  dihitation  of  stomach,  963 
in  exophthalmic  goitre,  614 
in  gastric  catarrh,  923 
in  goitre,  647 

in  hydatid  cyst  of  liver,  826 
in  hydrothorax,  679 
in  motor  paralysis  of  larynx,  479 

of  pharynx,  455 
in  post-diphtheritic  paralysis,  514 
in  whooping  cough,  557 
Elongation  of  uvula,  440 
Embolism,  767 

potassium  iodide  in,  767 
pulmf)nary,  583 
Emetics  in  diphtheria,  50 
Emphysema  of  the  lungs,  558 
alcoliol  in,  570 
aiiiinonium  chloride  in,  568 
ainyl  nitrate  in,  565 
arsenic  in,  561,  569 
cardiac  complications  of,  568 
climatic  treatment  of,  565 
cocaine  in,  564 
cod-liver  oil  in,  561-568 
cold  bathing  in,  566 
(•oni]iressed  air  in,  563 
diet  in,  559 
digitalis  in,  568,  569 
Doljcll's  treatment  of,  566 
eucalyptus  in,  568 
exercise  in,  559 
Ilofl'mann's  anodyne  in,  570 
iron  in,  5tiO-569 
morphine  in,  564 
nitro-glycerin  in,  564,  565-570 
pnruiuatic  treatment  of,  562 
potassium  bromide  in,  567, 

iodide  in,  567 
res])iratory  ciiair  in,  563 
s|iarteiue  in,  569 
stramouiiMii  in,  565 
stropiianlhus  in,  569 
stryciiniiif  in,  561-569,  570 
tcrfluMU'  in,  56S 

treatment  of  complications  in,  564 
of  general  condition  in,  55s 
of  pathological  condition  in,  570 
of  renal  complications  in,  570 
venesection  in,  564 
Emplastrum  de  \'igt>  in  sypliilis,  49-89 


Empyscnia,  659 

antiseptic  pleurotomy  for,  667 

ai-senic  in,  678 

aspiration  with  antiseptic  irrigation  in, 
664 

atroj)ine  in,  677 

cod-liver  oil  in,  678 

cold  sponging  in,  617 

diet  in,  676 

exercise  in,  679 

formula  for  cough-mixture  in,  677 

hypophosphites  in,  678 

iron  in,  678 

opium  in  cough  of,  676 

oxygen  in, 679 

perrigation  in,  667 

quinine  in,  677 

salol  in,  678 

stimulants  in,  676 

strychnine  in,  678 

syphon  drainage  in,  665 

thoracentesis  with  aspiration  in,  662 

washing  out  pleura  after  pleurotomv  in, 
670 
Encysted  pleurisy,  658 
Endarteritis  deformans,  762 
Endocarditis,  acute,  692 

aconite  in,  696 

blisters  in,  703 

Dover's  powder  in,  696 

Garrod's  treatment  of,  695 

in  measles,  223 

in  scarlet  fever,  218 

iron  in,  697 

Labarraque's  solution  in,  697 

malignant,  698 

poultices  in,  696 

salicylates  in,  ()95 

warm  bath  in,  698 
Enemas  in  cholera  morbus,  972 

in  chronic  intestinal  obstruction,  lOOS 

in  intestinal  iiaralysis,  1005 
Enterostomv  in  ciironic  intestinal  obstruc- 
tion, 1011 
Epistaxis  in  measles,  223 
Ergot  in  cerebro-spinal  fever,  413 

in  dysentery,  990 

in  exophthalmic  goitre,  613 

in  goitre,  S4t) 

in  iuemojihilia,  795 

in  hivmothorax,  681 

in  malaria,  2()t) 

in  passive  congestion  of  spleen,  839 

in  typhoid  fever,  313 
Ergotin  as  an  injection  in  goitre,  845 

in  aortic  aneurism.  770 

in  hypertrophy  of  tonsils,  459 

in  Icncocytiuvmia,  792 

in  malarial  splenic  enlargement,  360 

in  yellow  fever,  397 
I  Ervsipelas  in  convalescence  of  sniall-pox, 
267 

of  larynx,  477 

of  pliarvnx,  452 
F^seriue  in  ]>ost-<lij>htheritic  paralysis,  514 
Estheomcne,  KtSi* 
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Ktlii'i'  in  ratarrlial  |>iu-urnoiiia,  liol 
in  iir<.l>r(>-s|iinal  nu-nin^iti^,  414 
in  tliolfni  niuilin-*,  '.*7'A 
in  I'pidinrK'  clniU-ra,  'J~S 
in  jK-rniiioiis  malarial  fevi-r,  '.i-'A 
in  pncMniiotliiirax,  t>80 
in  wiiunjiinir  conirh,  1011 
rectal  injivtions  of,  in  i-lironic  intestinal 
obsirnctioii,  1(»1 1 
Kthyl  broinitU-  in  astiuna,  '};)1 

in  wlioopin!;  oousli,o")0 
iodidi'  in  a>tlinia,  ^>'M 

in  croni)(>ns  pneumonia,  592-695 

in  \vliO(ipin;j  eoufili.  ooo 
Kucalyptiis  in  al)sces>i  of  hmg,  581 
in  (lipiitlieria,  501 
in  empiiy^uma,  5f)S 
in  f^mtrrene  of  lnn«;,  579 
in  interlobar  pleurisy,  658 
in  malaria,  343 
E.\al;rin  in  cerebro-spinal  fever,  414 
Exercise  in  anirina  pectoris,  921 
in  elironic  lieart  disease,  727 
in  emi)hysema,  559 
in  empvaiiia,  (i79 
Exoplitlialmic  goitre,  851 

ai'onite  in,  853 

arsenii'  in.  852 

belladonna  in,  853 

cod-liver  oil  in,  852 

comi)ress  and  bandage  in,  855 

diet  in,  852 

digitalis  in,  853 

electricity  in,  854 

ergot  in,  853 

gelsemium  in,  S53 

lieart  and  circulation,  treatment  of,  855 

bydropatliic  treatment  of,  852 

iodide  in,  854 

imline  in,  855 

iron  in,  852 

Lister's  coil  in,  855 

Martin's  bandage  in,  855 

mental  and  climatic  treatment  of,  851 

milk  in,  852 

quinine  in,  852 

salines  in,  855 

strophantbus  in,  855 

sulphuric  acid  in,  855 

tai-sorrbapby  in,  856 

treatment  of  enlarged  thyroid  in,  855 
of  exophthalmus  in,  855 

veratrum  viride  in,  853 
External  hicmorrhoids,  1070 
Extra-peritoneal  adhesions,  723 
abscess,  1025 


F. 

Faradization   in   ascites   of  liver  disease, 
813 
in  dry  pharyngitis,  450 
in  intestinal  paralysis,  1005 
in  leucocytha?mia,  791 
in  paralysis  of  larynx,  478 
in  paralysis  of  uvula,  443 


I'alty  degeneration  of  arterial  walls,  7<)(j 
liver,  .S22 

exercise  in,  823 
Fibrinous  bronchitis,  543 
Figx  in  chronic  gjistric  catarrli,  933 
Fistula  in  ano,  1058 

charpie  packing  in,  ItMlO 
deei>,  105,s 
external,  l(l5s 

(ioudsall's  oiienitiou  for,  1005 
horse-shoe,  105 
internal,  1058 
iodiiu-  ill,  lOtiO 
laminaria  tents  in,  1060 
nitrate  of  silver  in,  1000 
operations  for,  lOllO 
superticial,  1058 
Flatulence  in  liver  disease,  817 
Flaxseed  poultice  in  tonsillitis,  458 

tea  in  eruptive  stage  of  small-j>ox,  252 
Flying  blistei"S  in  cerebro-spinal  fever,  415 

sinapisms  in  acute  bronchitis,  547 
Follicular  pharyngitis,  447 
Forced  enemas  in  intussusception,  998 

in  volvidus,  1002 
Foreign  bodies  in  larynx,  483 

in  pi  larynx,  455 
Formamide  of  mercurv  subcutancouslv  in 

syphilis,  131 
Fournier's  treatment  of  syphilis,  4() 
Frictions  in  e]>idemic  cholera,  979 

in  itching  of  jaundice,  816 
Frontal  and  maxillary  sinuses,  inflamma- 
tion of,  435 
atropine  in,  435 
blisters  in,  435 
bromides  in,  435 
cocaine  in,  435 
menthol  in,  435 
Fuchsin  in  pharvngo-mycosis,  419 
Fumigation  in  treatment  of  syphilis,  91-94 
Furuncular  diathesis,  267 


Galanga  in  sclerotic  rhinitis,  431 
Gall-ducts,  acute  catarrhal  inflammation 
of,  833 

alkaline  drinks  in,  833 

ammonium  chloride  in,  833 

arsenic  in,  834 

benzoatc  of  sodium  in,  833 

bicarbonate  of  sodium  in,  833 

calomel  in,  833 

colchicum  in,  834 

counter-irritants  in,  833 

diet  in,  833 

hydrastis  in,  834 

ipecacuanha  in,  834 

KruU's  treatment  in,  834 

nitric  acid  in,  834 

phosphate  of  sodium  in,  833 

quinine  in,  834 

salicylate  of  sodium  in,  833 

silver  nitrate  in,  834 

taraxacum  in,  833 
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(xall-ducts,  adhesive  inflammation  of,  835 

occlusion  of,  835 
Gallic  acid  in  hiemophilia,  796 

in  typhoid  fever,  ''A'i 
Gall-stones,  835 
diet  in,  835 
phosphate  and  salicvlate  of  sodium  in, 

836 
water  in,  836 
Galvanic  cautery  in  corvza,  463 
in  follicular  pharyngitis,  447 
in  hypertrophied  tonsils,  459 
in  pharyngo-mycosis,  449 
Galvanism  in  leucocytha'mia,  791 

in  Raynaud's  disease,  777 
Gamboge  in  hydrothorax,  679 
Gangrene  in  measles,  223 
Gangrenous  stomatitis,  865 
Garrod's  treatment  for  acute  endocarditis, 

695 
Gaseous  injection  in  chronic  intestinal  ob- 
struction, 1009 
Gastralgia  in  gastric  ulcer,  947 
(ia.-trcctasis,  960 
(iastric  atony,  911 
Ga.stric  catarrh,  acute,  903 

apomorphine  in,  905 

bismuth  in,  906 

calomel  in,  905 

carbonated  waters  in,  908 

charcoal  in,  908 

diet  in,  909 

emetics  in,  904 

hydrochloric  acid  in,  910 

hydrocyanic  acid  in,  906 

ice  in,  908 

ipecac  in,  905 

lavage  in,  905 

mor])hine  in,  907 

salines  in,  905 

sinajiisms  in,  906 

sodiutn  bicarl)onate  in,  908 
chronic,  911 

aloin  in,  933    " 

arsenic  in,  934 

l)clladnnna  in,  922 

bisnmth  in,  920-932 

calumba  in,  921 

cannabis  indica  in,  922 

Carlsbad  salts  in,  932 

cascara  sagrada  in,  933 

con<lurang(i  in,  922 

diet  in,  926 

douching  of  epigastrium  in,  923 

elcctricitv  in,  923 

figs  in,  933 

gentian  in,  921 

livdrochloric  acid  in,  920-929,  934 

liy(b(Hyanic  acid  in,  920-932 

liydninapbthol  in,  934 

hygiinic  regimen  in.  934 

i]>ecac  in,  922 

iron  in,  934 

lavagi-  in,  915 

massagi*  in,  923 

morphine  in.  920 


Gastric   catarrh,   acute,    nux   vomica   in, 
922 
orexin  muriate  in,  922 
pepsin  in,  930 
podophyllin  in,  933 
prunes  in,  933 
quassia  in,  921 
remote  caases  of,  914 
treatment  of,  914 
rhubarb  in,  933 
salicylate  of  bisnmth  in,  934 
saline  laxatives  in,  919 
saline  waters  in,  917 
salol  in,  934 
silver  nitrate  in,  919 
sinapisms  in,  932 
sodium  bicarbonate  in,  917 
sodium  chloride  in,  917 
str}-chnine  in,  922 
tamarinds  in,  933 
thvmol  in,  934 
zinc  oxide  in,  920-932 
Gastro-enterostomy  in  dilatation  of  stom- 
ach, 969 
Gastrorrhwa  acidi  simplex,  893 
Gastrostomy  in  cancer  of  stomach,  956 
Gelatin  in  typhoid  fever,  291 
Gelsemium  in  biliary  colic,  837 
in  cerebro-spinal  fever,  413 
in  exophthalmic  goitre,  613 
General  methodical  treatment  of  svphilis, 
49 
of  peritonitis,  1019 
Gentian  in  chronic  ga.stric  catarrh,  921 
Ginger  in  cholera  morbus,  973 
Glossitis,  acute,  873 
alum  in,  873 

ammonium  chloride  in,  873 
hydrogen  peroxide  in,  874 
ice  in,  873 
incision  in,  873 
iodine  in,  874 
leeching  in,  873 
sodium  Ixirate  in,  873 
chronic  superficial,  874 
chromic  acid  in,  874 
diet  in,  874 

glycerite  of  tannin  in,  875 
mel  Ixiracis  in,  875 
Seller's  tablets  in,  875 
Glycerite  of  tannin  in  ideerative  stomatitis, 

864 
Glycerole  of  tannin  in  small-]>ox,  252 
Glycocol   of    mercury   subcutaneously   in 

syphilis.  133 
Glvcolamine  in  selenitic  rhinitis,  433 
Goitre,  842 

arsenic  solutions  as  an  injection  in,  845 
cod-liver  oil  in,  844 
compound  solution  of  itxline  in,  844 
division  of  istlinnis  or  middle  loW  of 

tliynnis  for,  849 
electriei-ty  in.  847 

enucleation  of  thynnis  gland  for,  850 
ergot  internally  in.  S4(> 
ergotin  injections  in,  845 
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Lioiirt',  i-xtir|iati<>ii  of  piirt  <>f  uliuiil  for, 

incision  aiui  draina^a'  tor,  S4S 
internal  tri-atinent  of,  N4;{ 
intrtxluftion  of  soton  in,  S4S 
iixlide  of  iron  in,  S44 
iixliilo  of  i><>tu.ssiuni  in,  S44 
iodine  :ui  an  injection  in,  S4.") 
iodine  a^  a  local  a|i|ilicalion  in,  84S 
iodoform  :l'<  a  local  application  in,  844 
liirature  of  thyroid  arteries  for,  849 
local  treatment  of,  S44 
osmic  acid  as  an  injection  in,  S4o 
iKTchloride  of  iron  us  an  injection  in, 

S4.j 
prophylactic  treatment  of,  843 
red  oxi<le  of  mercnry  as  a  local  applica- 
tion in,  S44 
snrfrical  treatment  of,  84S 
Gold,  chloride  of,  in  atiieroma,  765 
Goodsall's  operation  for  fistula,  1065 
Graj^K'-cure  in  iisiin-s  of  liver  disea.se,  813 
Graves'  disesLse,  8.")1 

Gray  oil  as  a  sui)cutaneous  remedv  in  syph- 
ilis, 107 
Guaiac  in  tonsillitis,  457 
Gums,  suppurative  intlanimation  of,  869 
Giinzberg's  test  for  hydrochloric  acid,  896 
Gutta-percha  in  small-pox,  258 

H. 

Ilicmatemesis  in  cancer  of  stomach,  957 

in  jrastric  ulcer,  948 
Ila-nioglobin  in  jrastric  ulcer,  95l2 

in  simple  aniemia,  78S 
Hiemoglobiuiemia,  79.'i 

arsenic  in,  795 

dry  cups  in,  794 

hyoscyamus  in,  794 

iron  in,  795 

poultices  in,  794 

quinine  in,  795 

Warburg's  tincture  in,  795 
Haemophilia,  ergot  in,  795 

gallic  acid  in,  796 

iron  in,  796 

sodium  sulphate  in,  796 
Hiemorrhage  in  liver  diseases,  818 

in  small-pox,  254 
Haemorrhagic  infarcts  of  spleen,  839 

pleurisy,  655 
Ha-morrhoids,  1070 

Allingham's  operation  for,  1074 

carbolic  injections  in,  1078 

clamp  and  cautery  in,  1074 

cold  water  in,  1073 

diet  in,  1073 

external,  1070 

in  liyer  disease,  819 

internally,  1072 

strangulated,  taxis  in,  1073 

snbsulphate  of  iron  in,  1073 

varieties  of,  1071 
Hsemothorax,  680 

ergot  in,  681 
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Ila-mothonix,  hamamelis  in,  681 
hydnistis  in,  6sl 
ice-bag  in,  681 
iron  in,  (isl 
lead  acetate  in,  tisl 
opium  in,  6S1 
rest  in,  6S1 

sulphuric-acid  lemonade  in,  ()8l 
surgical  treatmeiU  of,  682 
turpentine  in,  6Sl 
Hamamelis  in  chronic  rhinitis,  423 
in  h;i'motli(irax,  681 
in  idiosyncratic  coryza,  421 
Havana  treatment  of  vellow  fever,  365 
Hay  fever,  420 
Heart,  chronic  discjLses  of,  705 

aconite  in,  726 

annnonia  in,  730 

atropine  in,  73t» 

barium  chloride  in,  726 

baths  in,  728 

belladfiinia  in,  72s 

blisters  in,  730 

cafleine  in,  726 

calomel  in,  731 

catliartics  in,  730 

chloral  in,  730 

clothing  in,  728 

cod-liver  oil  in,  728 

convallaria  majalis  in,  726 

corrosive  sublimate  in,  728 

digitalis  in,  724 

dry  cupping  in,  730 

exercise  in,  727 

iron  in,  727 

jalap  powder  in,  731 

lead  acetate  in,  731 

leben  in,  729 

lithia-water  in,  728 

matzoon  in,  729 

morphine  in,  730 

nitro-glycerin  in,  725 

opium  in,  730 

potassium  iodide  in,  728 

sparteine  in,  726 

strapping  in,  731 

strophanthus  in,  725 

strychnine  in,  725 
diseases  of,  from  bodily  harm,  720 
fibroid  degeneration  of,  722 
functional  palpitation  of,  740 
idiopathic  enlargement  of,  718 
intermittent  action  of,  744 
motor  nervous  diseases  of,  740 
nervous  diseases  of,  732 
nervous  mechanism  of,  735 
organic  disea.ses  of,  691 
palpitation  of,  742 
alcohol  in,  742 
ammonia  in,  742 
chloroform  in,  742 
digitalis  in,  742 
iron  in,  742 
nux  vomica  in,  742 
potassium  bromide  in,  742 
paroxysmal  slowness  of,  743 
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Heart,  reflex  palpitation  of,  741 
secondary  diseases  of,  717 
tobacco,  761 

toxic  palpitation  of,  741 
valvular  diseases  of,  706 
work  of  the,  780 
Heart-hurry,  paroxysmal,  743 
Helleboreine  in  atheroma,  766 
Hepatic  abscess,  <S2y 

colic,  836 
Hepatitis,  acute  local,  829 
syphilitic,  832 
tubercular,  833 
Herb  tea  in  intermittent  malarial  disease, 

349 
Hereditary  syphilis,  17 
Heqjes  of  anus,  1123 

Hoftiuann's  anodvne  in  acute  endocarditis, 
703 
in  emphysema,  570 
in  gastric  ulcer,  948 
in  intermittent  fever,  349 
in  oedema  of  lung,  583 
in  pernicious  malarial  fever,  355 
Horse-shoe  fistula,  1059 
Plot  applications  in  cerebro-spinal  fever, 
411 
in  idiopathic  peritonitis,  1023 
in  small-pox,  260 
Hot  bath  in  acute  gastric  catarrh,  910 
in  jaundice,  816 
in  a?dema  of  lung,  582 
in  simple  anaemia,  788 
drinks  in  itching  of  liver  disease,  816 
sponging  in  itching  of  jaundice,  816 
water  in  pruritus  ani,  1123 
in  tonsillitis,  458 
Ilunterian  chancre,  17 
Hunt's  collodion  cotton  jacket  in  pleurisv, 

626 
Hyaline  degeneration  of  arterial  walls,  766 
Hydatid  cyst  of  liver,  825 

of  spleen,  840 
Hydrastis  in  aiigiocholitis,  834 

in  ha-mothorax,  681 
Ilydrobromic  acid  in  malaria,  266 
llvdrochloric  acid  in  acute  gastric  catarrh, 
910 
in  biliousness,  822 
in  cancer  of  stomach,  955 
in  chronic  gastric  catarrh,  920,   929, 

931 
in  dilatation  of  stomach,  962 
in  gangrenous  stomatitis,  865 
in  hci)atii'  abscess,  830 
in  ty|)lioid  fever,  310 
Hv(lrochi(M-ic  glutcn-])C]itono   in   svphilis, 

122     ' 
Ilydrocvanic  acid  in  acute  g;istric  catarrh, 
'  906 
in  chronic  gastric  c-atarrh.  920,  932 
in  gastric  ulcer,  9  is 
in  malaria,  2()() 

in  vomiting  of  liver  diseases,  819 
Hydrogen  pcroxitlc  in  acute  glossitis,  874 
in  di|>htlicri!i,  49(!.  497 


Hydrogen  peroxide  in  gangrenous  stoma- 
titis, 865 
in  malignant  measles,  229 
in  mercurial  stomatitis,  868 
in  scarlet  fever,  187,  192,  202 
in  small-pox,  260 
in  ulcerative  stomatitis,  864 
in  whooping  cough,  556 
Hvdronaphthol  in  chronic  gastric  catarrh, 

934 
Hydropathic  treatment  of  exophthalmic 

goitre,  852 
Hydropericardium,  704 
Hydropneumothorax,  682 
Hydrothorax,  679 
aspiration  in,  680 
catieine  in,  679 
convallarla  in,  679 
digitalis  in,  679 
elaterium  in,  679 
gamboge  in,  679 
jalap  in,  679 
pilocarpine  in,  679 
salines  in,  679 
scammony  in,  679 
strophanthus  in,  679 
strychnine  in,  679 
sugar  of  milk  in,  679 
Hydroxylamine  in  angina  pectoris,  920 
Hyoscine  in  asthma,  530 

in  whooping  cough,  556 
Hyoscyamine  in  asthma,  530 
in  catarrhal  pneumonia,  606 
in  ha'moglobina>mia,  794 
Hypenemia  of  thyroid  gland,  842 
Hypenesthesia  of  ])harynx,  454 
Hypertrophied  tonsils,  458 
Hypertrophy  of  spleen,  838 
Hypophosj)hites  in  atelectasis,  567 

in  empya'ma,  678 
Hypostatic  congestion  in  typhoid  fever.  314 
Hysterical  aphonia,  479 
arsenic  in,  479 
quinine  in,  479 
Kabuteau's  pills  in,  479 
strvihnine  in,  479 
valerian  in,  479 

I. 

Ice  in  acute  gastric  catarrh,  988 

in  acute  glossitis.  873 
in  idiopathic  peritonitis,  1023 
in  yellow  fever,  384 
Ice-bag  in  acute  endocanlitis,  703 
in  catarrhal  pneumonia,  605 
in  croupous  pneumonia.  591 
in  ha'uiothorax,  681 
in  insonmia  of  small-pox,  253 
in  scarlatinal  otitis  nu'dia,  203 
in  small-jiox,  2()tl 

clitliyol  in  sclerotic  rhinitis,  433 

(iinpathic  peritonitis.  1015 

diosyncrasy  in  sypiiilis,  69 

lluminaling  g;is  in  whooping  iMugli.  557 

ndigcstion,  acute.  W.> 
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Infantile  jKrit.niitis  10l'.» 
IntVninir  ihancn-,  17 
InfitiioiL'^  i>cTit<>nitis,  KMil,  1020 
IntlaMirnatorv  (lys|H.'|>sia,  y03 
Intorlahar  pleurisy,  TmS 
luteriiiittcnt  malarial  fewr,  34S 

aionito  in  lieailaflie  nf,  :i49 
Bemis's  plaivlx)  in.  .'MH 
eailoniel  in,  .■V)0 
clui-kinu  of  vomitin;;  in,  349 
(xil<l  <•< impresses  in  heailache  of, 
collapse  in,  349 

aromatie   spirit   u(  ammonia 

349 
atropine  in.  349 
bninily  in,  34il 
etiier  in,  .349 

lloHinan's anmlyne  in,  349 
diet  in,  3ol 

herl)  tea  as  an  emetic  in,  349 
hot  frictions  in  sweating  stage 

350 
morjihine  in,  349 
muslanl  plaster  in,  349 
salt  water  as  an  emetic  in,  349 
speeitic  treatment  of,  3">1 
taraxacum  in.  351 
Internal  luemcrrlitiitls,  1072 
liiternipted  treatment  of  syphilis,  18 
Intestine,  chronic  obstruction  ot",  1005 
alxlonjinal  massage  in,  1011 

section  in,  1012 
belladonna  in.  lOOti 
beta-najththol  in.  lOOt) 
boric  acid  in.  1006 
colostomy  in.  1012 
diet  in,  100(i 
electricity  in,  1009 
enemata  in,  1008 
enterostomy  in,  1011 
ether  in,  1000 
gaseous  injections  in,  1009 
lavage,  1007 

metallic  mercury  in,  1010 
opium  in,  lOOii 
position  in,  1010 
puncture  of  abdomen  in,  1011 
rectal  injection  of  ether  in,  1011 

tube  in,  1009 
salol  in,  1000 
sodimn  salicylate  in,  lOOfi 
strychnine  in,  1006 
whiskey  in,  1006 
internal  strangulation  of,  999 
malformations  of,  997 
obstruction  of,  995 

from  foreign  bodies,  1002 
paralysis  of,  1003 
belladonna  in,  1005 
enemata  in,  1005 
faradic  current  in,  1005 
morphine  in,  1005 
salines  in,  1004 
strychnine  in,  1005 
surgical  measures  in,  1005 
whiskey  in,  1005 


Intrauterine  peritonitis,  1019 
Intultation  in  acute  laryngitis,  468 

in  diphtheria,  503 

in  spasm  of  larynx,  480 
Intussusi^-eption,  99ti 

atropine  in,  998 
:      forced  enemata  in,  998 

laparotomy  in,  998 

layagc  in, "999 

morphine  in,  998 
349    Inmictions  in  syphilis,  75,  82 

ItHJide  iiliosyncrasy  in  syphilis,  (>9 
in,        of  iron  in  goitre,  844 

'      of  sodium  in  chronic  bronchitis,  549 
Iodides  in  exophthalmic  goitre,  614 

in  pseudo-leucocytluemi.-i.  792 
loiline  in  amyloid  liyer,  825 

in  catarrhal  pneiunonia,  601 

in  croupous  |)nemnonia,  586 

in  etiiision  stage  of  pleurisy,  639 
of,        in  exophthalmic  goitre,  855 

in  tistula  in  ano,  1060 
I      in  goitre,  843,  845 

in  hydatid  cysts  of  liyer,  828 
I      in  hypertrophic  rhinitis,  423,  425 

in  leucocythannia,  792 

in  malaria,  343 

in  passive  congestion  of  spleen,  838 

in  small-pox,  258 

in  ulcerative  stomatitis,  864 

in  uneniic  pleurisy,  656 
lodism  in  syphilis,  70 
Iodoform  as  a  local  remedy  in  goitre,  844 

as  a   subcutaneous  remedy  in  svphilis, 
135 

in  catarrhal  stomatitis,  862 

in  chronic  laryngitis,  469 

in  dysentery,  992 

in  erysipelas  of  larynx,  477 

in  gangrenous  stomatitis,  865 

in  scarlatinal  otitis  media,  206 

in  suppurative  stage  of  small-pox,  257 

in  syphilitic  laryngitis,  476 

in  syphilis,  9t) 

in  tubercular  j)haryngitis,  450 
lodol  in  chronic  laryngitis,  470 

in  gangrenous  stomatitis,  865 

in  syphilis,  72 
lodo-tannate  of  mercury  in  syphilis,  125 
lodo-tannin  in  coryza,  464 
Ipecac  in  acute  bronchitis.  546 

in  acute  gastric  c;itarrh,  905 

in  angiocholitis,  834 

in  asthma,  532 

in  catarrhal  ])neumonia,  602 

in  chronic  gastric  catarrh,  922 

in  dysentery,  987 

in  hepatic  congestion,  824 

in  malarial  anannia,  357 

in  spasm  of  larynx,  480 

in  typhus  fever,  325 

in  whooping  cough,  555 

in  yellow  fever,  388 
Iron  in  acute  endocarditis,  697,  703 

in  cardiac  palpitation,  742 

in  chronic  gastric  catarrh,  934 
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Iron  in  chronic  heart  disease,  727 

in  convalescence  of  cerebro-spinal  men- 
ingitis, 415 

in  diphtheria,  498 

in  emphysema,  560,  569 

in  empysema,  678 

in  erysipelas  of  larynx,  477 

in  exoplithalniic  goitre,  852 

in  gastric  ulcer,  95.'5 

in  hicmoglohina'niia,  795 

in  hfcmopiiilia,  796 

in  hicmothorax,  681 

in  leucocytha-mia,  792 

in  malarial  lucniaturia,  356 

in  malignant  measles,  277 

in  mercurial  stomatitis,  868 

in  nuimps,  871 

in  pernicious  ana?mia,  790 

in  scarlatinal  otitis  media,  205 

in  scarlet  fever,  190 

in  simple  anaemia,  785 

in  syphilis,  81 

in  ulcerative  stomatitis,  864 

subsulphate  of,  in  ha-morrlioids,  107;> 
Ischio-rectal  abscess,  1055 
Isobutyl  in  angina  pectoris,  920 

J. 

Jalap  in  ascites  of  liver  disease,  812 
in  chronic  heart  disease,  731 
in  efl'usion  stage  of  pleuritis,  637 
in  hydrothorax,  679 
in  (cdcma  of  lung,  582 
Jaundice,  chronic  catarrhal,  834 
acid  jjacks  in,  834 
ammonium  chloride  in,  834 
belladonna  in,  834 
in  liver  diseases,  815 
silver  nitrate  in,  834 
sodium  phosphate  in,  834 
Joints,  iuHammation  of,  in    scarlet    fever, 

218 
Juniper  in  ascites  of  liver  disease,  812 

K. 

Kairin  in  scarlet  fever,  197 

Knull's  treatment  of  angiocholitis,  834 

Koch's  tuberculin  in  tubercular  larvngitis, 

474 
Koumyss  in  vomiting  of  liver  diseases,  818 

L. 

Labarratpie's  solution  in  acute  endocarditis, 

(597 
in  gangrenous  stomatitis,  8()7 
in  mercurial  stomatitis,  868 
in  small-pox,  25(i 
Lactic  acid  in  small-pox,  260 

in  tubci-culdus  growth  <if  uvula,  442 
laryngitis,  472 
jibaryngitis,  450 
Laminaria  tents  in   tistnla  in  ano,  1060 
Laryngeal  iliiiiillu-ria,  5(l() 


Laryngismus  stridulus,  479 
Larvngitis,  acute,  467 
chronic,  469 

alum  in,  470 

chromic  acid  in,  470 

copper  sulphate  in,  470 

iodoform  in,  470 

iodol  in,  470 

silver  nitrate  in,  470 

sodium  salicylate  in,  469 
bicarbonate  in,  469 
borate  in,  469 

zinc  chloride  in,  470 
sulphate  in,  478 
dry,  471 

listerine  in,  471 

j)Otassium  chlorate  in,  471 
iodide  in,  471 
permanganate  in,  471 
sicca,  471 
subacute,  461 

ammonium  carbonate  in,  461 

enemas  in,  463 

potassium  chlorate  in,  461 

rest  in,  642 
syphilitic,  476 

iodoform  in,  476 

potassium  iodide  in,  476 

red  iodide  of  mercury  in,  475 

salicylic  acid  in,  475 

silver  nitrate  in,  476 

sodium  bicarbonate  in,  475 
borate  in,  475 

surgical  treatment  of,  476 
tubercular,  471 

borax  in,  472 

cocaine  in,  472 

diet  in,  473 

iodoform  in,  472 

Koch's  tuberculin  in,  474 

lactic  acid  in,  472 

menthol  in,  473 

mor|)hinc  in,  472 

silver  nitrate  in,  472 

tannin  in,  472 

tracheotomy  in,  473 
Larynx,  erysipelas  of,  477 

cocaine  in,  477 

digitalis  in,  477 

iodoform  in,  477 

iron  in,  477 

sina}>isms  in.  477 
foreign  boilics  in,  4S3 
motor  ]>aralysis  of,  478 

electrical  massage  in,  479 

faradization  in,  478 

strychnine  in,  479 
neuroses  of,  478 
perichondritis  and  chondritis  of,  469 

cocaine  in,  469 
secondary  < edema  of,  468 

scarification  in,  468 

tracheotomy  in,  4(>8 
spasm  of,  479 

bellailonna  in,  480 

iiromidcs  in,  480 
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l.arvnx,  s|):i>iii  of,  ihlonil  in,  480 
iiitiiliatiun  in,  -iS(i 
ijKH'ur  in,  4so 
nuistanl  liath  in.  471* 
opium  in.  4SU 
tumors  of,  480 

chromic  aoiil  in.  4'<(l 
larvnyt'otomy  f')r.  4S2 
(tnlliative  treat  mint  of,  483 
removal  of,  4S0 
tnu'lu'otumy  in,  4S2 
Latent  |K-rit<mitis,  1018 
I  .(.ail  aci'tate  in  K:>»>jren«i  '>•   lii"K.  -^"9 
in  lui'mnthonix,  t)81 
in  iyj)Iioiii  fever,  81 ;{ 
iotlide  ointment  in  otitis  <>f  scarlet  fever, 
20(1 
Ia'Ikmi  in  chronic  heart  disease,  729 
Leeches  in  acute  glossitis,  871^ 
in  catarrlial  ]ineum<inia,  tj03 
in  croupous  pneimiouia,  588 
in  idiopathic  peritonitis,  1023 
in  mumps,  872 
in  scarlatinal  m'liiiritis,  217 
in  scarlatina!  otitis  media,  203 
Lemon-juice  in  tyjjlioid  fevt-r.  314 

decoction  of,  in  malaria,  347 
J^eube's  test  for  motor  activitv  of  stomach, 

1101 
LeucocythaMiiia,  791 
arsenic  in,  792 
cold  douches  in,  71)1 
ergotin  in,  792 
faradization  in,  791 
galvanism  in,  791 
iodine  in,  792 
iron  in,  792 
oxygen  in, 792 
piiosphorus  in,  792 
quinine  in,  792 
Leucoma,  875 
alum  in,  876 
borax  in,  875 
ciiromic  acid  in,  875 
])otassiiim  l)icarl)()nate  in,  876 
silver  nitrate  in,  875 
sodium  l)icarl)onate  in,  876 
borate  in,  876 
chloride  in,  876 
Leucoplakia  oris,  875 
Lime-water  in  Ijiliousness,  821 
in  cholera  infantum,  983 
in  diphtheria,  501 
in  small-pox,  248,  260 
in  vomiting  of  liver  disease,  818 
Listerine  in  chronic  rhinitis,  423 
in  coryza,  419 
in  dry  laryngitis,  471 
in  sclerotic  rhinitis,  431 
in  ulcerative  stomatitis,  864 
Lister's  coil  in  exophthalmic  goitre,  615 
Lithia-water  in  chronic  heart  disease,  728 
Liver,  abscess  of,  829 
aspiration  in,  829 
evacuation  in,  830 
hydrochloric  acid  in,  830 


Liver,  al>s<'e>s  of,  <piinine  in,  830 
acute  congestion  of.  824 
alkalies  in.  S24 
anunouium  (■iilori<le  in,  824 
blomlietting  in,  823 
diet  in,  823 
ipecac  in,  824 
salines  in,  824 
taraxacum  in,  824 
warm  baths  in,  824 
acute  yellow  atrophy  of,  828 
amyloid  degenenition  of,  825 

iodine  in,  825 
careinom.a  of,  835 
chronic  congestion  of,  824 
arsenic  in,  824 
bloodletting  in,  824 
digitalis  in.  824 
salines  in,  >-ZA 
cirrhosis  f)f,  831 

anunonium  chloride  in,  831 
calomel  in,  832 
mercury  in,  831 
uux  vomica  in,  832 
potassiiun  iodide  in,  831 
prevention  of  bed-sores  in,  832 
<piiuine  in,  832 
water  in,  832 
diseases  of,  797 

action  and  administration  of  drugs  in, 

807 
ascites  of,  810 
alkalies  in,  812 
cafleine  in,  811,812 
calomel  in,  812 
cocaine  in,  811 
copaiba  in,  811 
digitalis  in,  811 
elaterium  in,  812 
faradization  in,  813 
grape  cure  in,  813 
jalap  in,  812 
juniper  in,  812 
milk  cure  in,  813 
paracentesis  abdominis  in,  814 
salines  in,  812 
scoparius  in,  811 
strophanthus  in,  811 
strychnine  in,  813 
bathing  in,  805 
climate  in,  804 
clothing  in,  804 
diarrh(ea  in,  819 
diet  in,  802 
exercise  in,  804 
flatulence  in,  817 
bismuth  in,  817 
carbolic  acid  in,  817 
charcoal  in,  817 
creasote  in,  817 
naphthol  in,  817 
ox-gall  in,  817 
pancreatin  in,  817 
salicylic  acid  in,  817 
salol  in,  817 
habits  in,  806 
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Liver  diseases,  haemorrhage  in,  818 
hjvmorrhoids  in,  819 
hepatic  stimuhints  in,  817 
itching  of,  816 

alkaline  waters  in,  81  fi 

bichloride  of  mercury  in,  816 

carbolic  acid  in,  816 

frictions  in,  816 

hot  drinks  in,  816 
sponging  in,  816 

pilocarpine  in,  817 

warm  baths  in,  816 
jaundice  in,  815 

alkaline  waters  in,  816 

ammonia  in,  816 

cupping  in,  816 

hot  baths  in,  816 
occupation  in,  806 
residence  in,  806 
vomiting  of,  818 

alkalies  in,  819 

calomel  in,  818 

carbonated  waters  in,  818 

cerium  oxalate  in,  819 

champagne  in,  818 

cocaine  in,  819 

counter-irritants  in,  818 

creasote  in,  819 

hydrocyanic  acid  in,  819 

koumyss  in,  818 

lime-water  in,  818 

morphine  in,  819 

salines  in,  818 

washing  out  stomach  in,  819 

water  in,  819 
hydatid  cysts  of,  825 
Lungs,  abscess  of,  581^ 
carbolic  acid  m,  o81 
eucalyptus  in,  581 
surgical  treatment  of,  581 
stimulants  in,  581 
emliolism  of,  583 
emphysema  of,  558 
gangrene  of,  578 
alcohol  in,  580 
antipyrine  in,  580 
carbolic  acid  in,  579 
chlorinated  lime  in,  579 
eucalyptus  in,  579 
lead  acetate  in,  579 
milk  in,  580 
nitro-glycerin  in,  581 
phcnacetin  in,  5.S0 
j)ropby!axis  in,  578 
quinine  in,  5S0 
strychnine  in,  580 
surgical  treatment  of,  581 
tannic  acitl  in,  579 
turpentine  in,  579 
hyi)cr:i'mia  of,  583 
cups  in,  583 

potassium  l)romidc  in.  583 
venesection  in,  5S3 
oedema  of,  5S"J 

aronjatic  spirit  of  anunonia  in,  583 
compound  .i:il:ti>  pi>\v(U  r  in,  582 


Lungs,  (edema  of,  digitalis  in,  582 
elaterium  in,  582 
lIoHmann's  anodyne  in,  583 
hot-air  bath  in,  582 
nitro-glycerin  in,  582 
pilocarpine  in,  582 
steam  bath  in,  582 
strychnine  in,  582 
whiskey  in,  582 
passive  congestion  of,  583 
digitalis  in,  583 
position  of  patient  in,  583 
strychnine  in,  583 
whiskey  in,  583 

31. 

Macewen's  operation  for  aneurism;  773 
Magnesium  in  gastric  ulcer,  939-946 
in  dysentery,  990 
in  pyrosis  of  gastric  cancer,  958 
Malarial  ansemia,  356 
aloin  in,  357 

anmionium  chloride  in,  357 
bichloride  of  mercury  in,  357 
bismuth  in,  357 
calomel  in,  357 
change  of  scene  in,  357 
cold  enemata  in,  357 
diet  in,  357 
ipecac  in,  357 
nitro-mnriatic  acid  in,  357 
podophyllin  in,  357 
silver  nitrate  in,  357 
cachexia,  356 
diseases,  328 

arsenic  in,  343,  347 
carbonated  water  in,  334 
chinoidine  in,  342 
decoction  of  lemon  in,  347 
eucalyptol  in,  343 
hydrocyanic  acid  in,  334 
iodine  in,  343 
potassium  nitrate  in,  343 
preventive  treatment  of,  344 
(piinine  in,  328 
ailjuvants  to,  334 
as  a  prophylactic,  346 
Binz's  tiieorv   resTJirding  action  of, 

330 
contraindications  and  idiosyncrasies 

to,  341 
dose  of,  330 

endermic  administration  of,  335 
hvpodermic  administration  of,  336 
insntilations  of,  335 
intravenous  injections  of,  338 
mode  of  administering,  334 
preferalde  salts  of,  330 
rectal  administration  of,  335 
snlistitutes  tor,  342 
tasteless  prepanitions  ot",  344 
time  of  administering,  339 
ri'sorcin  in,  343 
Warburg's  tinctuiv  in,  334 
liivniaturia,  356 
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Malarial  splenic  enlarKoinent,  357 

arsenif  in,  i^iUi 

erj;<)tin  in,  ."{r.u 

({iiiniMo  in,  .'St)U 

Malif^nant  oiitlocanlitis,  iJ'.tS 

nii'a.sk's,  'I'lij 

|Kritiiiiiiis,  lOlS 
^lan^r••nl•s^'  in  sitnpli'  ana^nia,  787 
Martin's  handaK^-  in  cxoplitlialniic  goitre, 

Gl.". 
Ma.s.s.ij;o  in  chronic  Ksu^tric  catarrh,  <.fJ3 

in  dilatation  of  stomach,  yiio 

in  clliision  stasjc  of  plcuritis,  (}3"> 

iir  jK>st-<lii)htlicritic  paralysis,  514 

in  varicose  vi-iiis,  77i) 
Mat/.oon  in  ciironic  luart  disease,  729 
Maxillarv  sinus,  pnnilent  inlianiniatiou  of, 

'436 
Measles,  1219 

aminoninni  carbonate  in,  'I'l'l 

bromides  in,  223 

brown  mixture  in,  221 

cjimphor  in,  222 

camphonited  oil  in,  221 

cancrum  oris  in,  224 

chloral  in,  223 

cotton  jacket  in,  221 

counter-irritation  in  i)roncliitis  of,  222 

demulcent  drinks  in,  221 

diet  in,  221 

Dover's  powder  in,  221 

endocarditis  in,  223 

epistaxis  in,  223 

fianjirene  in,  223 

malignant,  226 
alcohol  in,  227 
hydrogen  peroxide  in,  227 
iron  in,  227 

micro-organisms  of,  219 

periciirditis  of,  223 

poultices  in  bronchitis  of,  222 

prophylaxis  of,  219 

(piinine  in,  222 

stroplianthus  in,  222 

syrupus  contre  la  toux  in,  221 

warm  baths  in,  223 
Melana-miu,  792 
Membranous  occlusion  of  rectum,  1046 

pharyngitis,  446 
Mental  disturbances  in  typhoid  fever,  315 

emotion  as  a  cure  for  asthma,  532 
Menthol  in  coryza,  419 

in  interlobar  plem-isy,  658 

in  sclerotic  rhinitis,  433 

in  tubercular  laryngitis,  473 
Mercurial  ointment  in  cerebro-spinal  fever, 
412 

stomatitis,  867 
Mercuric  chloride  in  gangrenous  stomatitis, 
865 
in  whooping  cough,  557 

cyanide  in  whooping  cough,  556 
Mercury  and  ammonium,  double  chloride 
of,  in  syphilis,  120 

hvpodermic    injections   of,    in    syphilis, 
96 


Mercury  in  lu-paticcirrliosis,  831 
in  parasitic  stomatitis,  863 
in  j):uNsive  congestion  of  spleen,  839 
in  syphilis,  37 
metallic,  as   a   sulicutaneous  remedv  in 
syphilis,  105 
in  chronic  intestinal  obstruction,  1011 
oleate  of,  in  eliusion  stage  of  pleurisv, 
638 
in  syphilis,  79 
])laster  in  syphilis,  89 
red  oxiile  of,  in  goitre,  844 
Meteorism  in  typhoid  fever,  313 
Micnj-orgjiuisms  of  malignant  endocardi- 
tis, 699 
of  measles,  219 
of  scjirlet  fever,  191 
Milk  cure  in  ascites  of  liver  diseases,  813 
Milk  treatment  of  etliisive  stage  of  pleu- 
risy, 636 
Mitral  incompetence,  708 

stenosis,  708 
Mixed  treatment  in  syphilis,  60 
Morphine  in  acute  bronchitis,  546 
in  acute  gastric  catarrh,  906 
in  asthma,  530 
ill  atheroma,  766 
in  biliary  colic,  836 
in  biliousness,  820 
in  cholera  morbus,  972 
in  chnmic  gastric  catarrh,  920 
in  chronic  heart  disease,  730 
in  coryza,  419 
in  emphysema,  564 
in  erysipelas  of  larynx,  453 
in  gastric  ulcer,  948 
in  idiosyncratic  coryza,  421 
in  insomnia  of  small-])ox,  248 
in  intermittent  fever,  349 
in  intestinal  ])aralysis,  1005 
in  intussusception.  998 
in  pneuniotliorax,  ()86 
in  tonsillitis,  -158 
in  tubercular  laryngitis,  472 
in  vomiting  of  liver  disease,  819 
in  whooping  cough,  555 
Mouth,  dryness  of,  870 
pilocarpine  in,  870 
potassium  iodide  in,  870 
Mucous  gastritis,  913 
patch  of  anus,  1091 
Mumps,  871 

Musk  in  catarrhal  pneumonia,  605 
in  croujjous  pneumonia,  595 
in  scarlet  fever,  200 
in  typhus  fever,  326 
in  whooping  cough,  555 
Mustard  bath  in  cerebro-spinal  fever,  411 
in  spasm  of  larynx,  479 
foot-bath  in  acute  laryngitis,  467 
in  dengue,  359 
in  yellow  fever,  387 
in  catarrhal  pneumonia,  601 
in  croupous  pneumonia,  592 
in  small -pox,  248 
plaster  in  cholera  morbus,  972 


1144 


INDEX  TO    VOLUME  IT. 


Mustard  plaster  in  intermittent  fever,  349 

in  pneumothorax,  086 
Myocarditis,  acute,  704 
Myrrli  in  sclerotic  rhinitis,  4'51 

in  small-pox,  252 
Myrtol  in  putrid  bronchitis,  549 
Myxomatous   degeneration   of   turbinated 
bones,  428 

N. 

Xaphthol   in  flatulence  of  liver  diseases, 
817 
in  pyrosis  of  gastric  cancer,  958 
Naphthalin  in  typhoid  fever,  308 
Nasal  chambei-s,  diseases  of,  416 
diphtheria,  4i)9 
polyps,  428 
Nephritis  in  scarlet  fever,  207 
Neuroses  of  larynx,  478 
of  pharynx,  454 
of  uvula,  443 
Night-sweats  in  small-pox,  267 
Nigrites,  876 

Nitric  acid  in  angiocholitis,  834 
in  gangrenous  stomatitis,  865 
in  prolapse  of  rectum,  1084 
Nitrite  of  amyl  in  angina  pectoris,  920 
Nitrites  in  angina  pectoris,  920 
in  atlierf)ma,  765 
in  cr()ui)ous  pneumonia,  593 
Nitro-glyccrin  in  aneurism,  770 
in  angina  pectoris,  920 
in  asthma,  532 
in  atelectasis,  578 
in  chronic  bronchitis,  550 
in  chronic  heart  disease,  725 
in  croupous  pneumonia,  593 
in  emphysema,  564,  570 
in  gangrene  of  lung,  580 
in  (vdema  of  lung.  582 
in  pernicious  malarial  fever,  354 
Nux  vomica  in  acute  endocarditis,  703 
in  bradycardia,  744 
in  cardiac  ])ali>itation.  742 
in  cholera  morl)Us.  975 
in  chronic  gastric  catarrh,  921 
in  cirrhosis  of  liver,  832 
in  typhus  fever,  326 

o. 

Obstruction  of  gall-ducts,  835 

of  intestines,  995 
Oleum  cinereum  in  syphilis,  107 
Olive  oil  in  biliary  colic,  837 
Opium  in  acute  bronchitis,  546 

in  acutt'  I'udocarditis,  702 

in  aneurism,  768 

in  appendicitis,  1030 

in  cancer  of  stomach,  il5(> 

in  catarrhal  ])neunionia,  (502 

in  cerebro-spinal  fever.  412 

in  cholera  infantum.  9S.> 

in  cholera  morbus,  974 

in  chronic  heart  disease,  730 


Opium  in   chronic   intestinal  obstruction, 
1006 

in  croupous  pneumonia,  586,  589 

in  diarrho-a  of  typhoid  fever,  313 

in  dysentery,  989 

in  empywma,  676 

in  gastric  idcer,  947 

in  ha-mothorax,  681 

in  idiopathic  peritonitis,  1023 

in  pleuritis,  627 

in  spasm  of  lar^-nx,  480 

in  syphilis,  55 

in  typhoid  fever,  313 

in  whooping  cough,  554 

in  yellow  fever,  392 

ointment  in  prolapsus  recti,  1083 
Opportunistic  treatment  of  syphilis.  39 
Orexin  hydrochlorate  in  antemia,  786 

in  gastric  catarrh,  922 
Osmic  acid  as  an  injection  in  goitre,  845 
Otitis  media  in  scarlet  fever,  203 
Otto's  restraining  band,  658 
OubaVn  in  whooping  cough,  557 
Ox -gall  in  flatulence  of  liver  diseases,  817 
Ox-heart,  709 
Oxygen  in  asthma,  534 

in  catarrhal  pneumonia,  603 

in  croujious  pneumonia,  595 

in  empya-ma,  679 

in  gangrene  of  lung,  580 

in  leucocytluemia,  792 

in  pneumothorax,  686 

in  simple  anaemia,  787 
Ozaena,  431 

P. 

Palpitation  of  heart,  functional,  740 
reflex,  741 
toxic,  741 
Pancreatin  in  biliousness,  822 

in  flatulence  of  liver  disease,  817 
Pajiillomata  of  rectum,  1121 

of  uvula,  442 
Paracentesis  abdominis  in  ascites,  814 
of  tvmpanum  in  scarlatinal  otitis  media, 
203 
Parafliin  in  diiditheria,  496 
Paraldehyde  in  asthma,  532 
Paralysis  following  diphtheria,  513 
in  convalescence  of  small-}>ox,  267 
of  larynx,  478 
of  pharynx,  455 
of  uvula,  443 
Parasitic  stomatitis.  862 
Paratyphlitis,  1025 
Parotitis,  idioi>athic,  ^71 
aconite  in,  S71 
antipyrine  in,  871 
belladonna  in,  871 
chloral  in,  S71 
diet  in,  871 
iron  in,  871 
leeching  in,  872 
phenacelin  in,  871 
potassium  iodide  in.  871 
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Parotitis,  jxmitifes  in,  ST'J 
(piiiiiiie  in,  871 
sif«)nilury,  S7- 

iK'lladonna  in,  S7*J 
iMinltiivs  in,  s7'2 
Pi'Ivic  al>s<H.'ss,  IDoti 
PiMizoldt  ami   FalK-r's  test  for  gastric   al)- 

sorln'nt   function,  W.i 
Pepsin  ami  rcinut-fcrnii'nt,  test  for,  ?<!•'• 
in  biliousness,  ,S'_'2 
in  dinmic  ^r-'^^tric  catarrli,  IKU) 
ill  dilatation  of  stoniacli,  '.t.i'J 
Peptone  niercuriipie  ainmonicpie  in  svplii- 

lis,  V2'2 
Perfr-rative  jK'ritonitis,  101(5 
Periarteritis,  7t)*J 
Pericarditis,  acnto,  C.'.i'.i 
aconite  in,  70'J 

anodyne  fomentalions  in,  7()'2 
aspiration  in,  7(t.> 
Misters  in,  lO'.l 
<lij,Mtalis  in,  70.S 
llntiinann's  anodyne  in,  703 
ice-l>ajr  in,  708 
in  measles,  223 
iron  in,  703 
mix  vomica  in,  703 
opium  in,  702 
pota.ssium  iodide  in,  7(>3 
stimulants  in,  703 
sweet  spirit  of  nitre  in,  703 
tubercular,  704 
Perichondritis  of  larynx.  4ti9 
Periphlebitis,  774 
Periproctitis,  1051 
circumscribed,  1053 
diffuse,  1053 
incision  in,  1053 
Peritonitis,  1015 
aseptic,  1010 
chronic,  1017,1025 

laparotomy  in,  1025 
circumscribed,  1019 
consecutive,  1015 
diagnosis  of,  1022 
general,  1019 
idiopathic,  1015 
diet  in,  1023 

hot  applications  in,  1023 
ice  in,  1023 
leeches  in,  1023 
opium  in,  1023 
rest  in,  1023 
infantile,  1019 
infectious,  1019,  1020 
intra-uterine,  1019 
latent,  1018 
malignant,  1018 
perforative,  1016 
septic,  1024 

purgatives  in,  1024 
surgical  treatment  of,  1024 
specific,  1019,  1020 
symptoms  of,  1021 
traumatic,  1016 
tubercular,  1017,  1025 


Perityphlitic  al)s<ess,  1033 
Perityphlitis.  1025 
Pernicious  aniemia,  789 
arsenic  in,  791 
diet  in,  790 
iron  in,  790 
oxygen  in,  711 1 
transfusion  in,  791 
malarial  fever,  354 

atropine  in,  354,  355 

bromides  in,  355 

I'.ilomel  in,  355 

chloral  in,  355 

ergot  in  in,  355 

etiier  in,  354 

Ilolimann's  anodyne  in,  355 

nitro-glycerin  in,  354 

potassium  bitartrate  in,  355 

quinine  in,  354 

stimulants  in,  354 

strychnine  in,  364 
Petechial  fever,  318 
Pharyngeal  dijditheria,  490 
tonsil,  intlammation  of,  429 
curetting  in,  430 
iodine  in,  429 
tannic  acid  in,  429 
Pharyngitis,  acute,  444 
benzoin  fumes  in,  445 
bismuth  in,  446 
calomel  in,  446 
cocaine  in,  445 
ether  spray  in,  445 
guaiac  fumes  in,  445 
salines  in,  446 
silver  nitrate  in,  445 
sodium  bicarbonate  in,  446 

phosphate  in,  446 

salicylate  in,  446 
tannin  in,  445 
dry,  449 

cubebs  in,  450 
faradism  in,  450 
pota.ssium  chlorate  in,  449 
silver  nitrate,  in  450 
follicular,  447 

galvano-cautery  in,  447 
silver  nitrate  in,  448 
membranous,  44(i 

benzoate  of  sodium  in,  447 
potassium  permanganate  in,  447 
salol  in,  447 
syphilitic,  451 
arsenic  in,  451 
cocaine  in,  452 
cod-liver  oil  in,  451 
potassium  chlorate  in,  452 

iodide  in,  451 
red  iodide  of  mercury  in,  451 
silver  nitrate  in,  451 
sodium  bicarbonate  in,  452 

borate  in,  452 
tuberculous,  450 
cocaine  in,  450 
curetting  in,  450 
iodoform  in,  450 
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Pharyngitis,  tuberculous,  lactic  acid  in,  450 
Pluirnvgo- mycosis,  448 

Itichloride  of  mercury  in,  449 
fuchsin  in,  449 
galvano-cautery  in,  449 
silver  nitrate  in,  449 
Pharynx,  ansesthesia  of,  455 
erysipelas  of,  452 

aconite  in,  452 

cocaine  in,  453 

counter-irritation  in,  453 

diet  in,  453 

morphine  in,  453 

veratrum  viride  in,  452 
foreign  bodies  in,  455 
hypenesthesia  of,  454 

alum  in,  455 

cocaine  in,  455 

resorcin  in,  455 

silver  nitrate  in,  455 
motor  paralysis  of,  455 

arsenic  in,  455 

electricity  in,  455 

strychnine  in,  455 
tumors  of,  454 
I'henacetin  in  acute  bronchitis,  547 
in  aortic  aneurism,  769 
in  asthma,  531 
in  cerebro-spinal  fever,  414 
in  dengue,  360 
in  gangrene  of  lung,  580 
in  mumps,  871 
in  pleuritis,  629 
in  rheumatic  pleurisy,  655 
in  rotheln,  228 
in  scarlet  fever,  198 
Phlebitis,  774 

Phosphate  of  lime  in  simple  anaemia,  787 
Phosphorus  in  leucocytluemia,  792 

in  pseudo-lcucocythii'mia,  792 
Pilocarj)ine  in  acute  gastric  catarrh,  910 
in  acute  laryngitis,  46S 
in  etlusion  stage  of  pleurisy,  639 
in  hydrothorax,  679 
in  itching  of  liver  disease,  817 
in  u'dema  of  lung,  582 
in  scarlatinal  ncjiiiritis,  214 
in  uni'inic  j)leurisy,  (556 
in  wliddping  cough,  556 
PijK'rinc  in  malaria,  266 
Plasmodium  malaria^,  328 
Pleurisy,  611 
aconite  in,  629 

aniline-carbon  remedies  in,  629 
antift'briu  in,  629 
autii>vriiu'  in,  (129,  635 
l)listeVs  in,  624,  639 
calomel  in,  628 
cardiac,  656 

chronic  serous  efl'usion  following,  651 
clinical  d.ivision  of,  611 
cold  ap|)lications  in,  62() 
Corson's  paint  in  early  stage  of,  639 
cupjiing  in,  ('>23 
dia])hragmatic,  (>57 

blisters  in,  t)5S 


Pleurisy,  'iiaphragmatic,  morj)hine  in,  658 
restraining  band  of  Otto  in,  658 
digitalis  in,  629 
efl'usion  stage  of,  632 
alkalies  in,  638 
ammonium  carbonate  in,  639 
cafleine  in,  637 
calomel  in,  638 
compression  of  chest  in,  635 
diuretin  in,  637 
dry  diet  treatment  of,  636 
elaterium  in,  637 
jalap  in,  637 
massage  in,  635 
milk  treatment  of,  636 
oleate  of  mercury  in,  638 
{)ilocarpine  in,  639 
salines  in,  637 
encysted,  658 

cautery  in,  659 
ha;morrhagic,  655 

Hunt's  collodion  cotton  jacket  in.  626 
hygenic  management  of,  623 
interlobar,  658 

cod-liver  oil  in,  658 
creasote  in,  658 
eucalyptol  in,  658 
menthol  in,  658 
terebene  in,  658 
terpine  hydrate  in,  658 
thymol  in,  658 
iodine  in,  639 

of  utero-ovarian  origin,  657 
opium  in,  627 
phenacetin  in,  629 
potassium  salts  in,  637 
poultice  in,  625 
primary,  611 
syphilitic,  657 
quinine  in,  628 
rest  in,  621 
purulent,  659 
rheumatic,  654 
acetanilid  in,  655 
antipyrine  in,  655 
phenacetin,  655 
potassium  iodide  in.  655 
salicylates  in,  655 
salol  in,  655 
salines  in,  623 
salol  in,  629 
secondary,  611 
tartar  emetic  in,  629 
thoracentesis  in,  639 

albuminous   expectoration   following, 

641 
comi>lications  and  dangers  of,  649 
conditions  demanding,  64tl 
curetting  the  pleura  in,  654 
following,  65() 
permitting  delay  in,  (>40 
death  during,  650 
mode  of  performing,  642 
pleuritic  adhesions  following,  652 
tubercidar, 
Pleurisv,  anuinic,  656 
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Pleu^i^y,  iliaphorvtii-s  in,  •■>•'><> 
lii^italis  in,  )>•'») 
iiMiiiK'  in,  (>ot> 
|>iloi-3»riiiiK'  iti,  G'jti 
salines  in.  •••">G 
varieties  <>f,  «)o3 
venes^H'titm  in,  «>1 1 
venitrnm  viride  in,  i>'J9 
\'on  <  lietii's  oil  jacket  in,  t)2t> 
I'neuniatie  treatment  of  emphysema,  b&l 
I'nenmonia,  eatarrlial,  oitH 

aminoninm  eliloride  in,  GDI 

antijtyrine  in,  •>(»") 

ajMimorphine  in,  G02 

baths  in,  tlO.'J 

bromides  in,  60o 

calomel  in,  (iOl 

chloral  in,  <i05 

cold  liath  in.  GOo 

collapse  in,  GOT 

c<.implieations  of,  608 

convalescence  of,  GU7 

cnps  in,  601 

digitalis  in,  G05 

Dover's  powder  in,  601 

dry  cnps  in,  606 

ether  in,  G04 

hyoseyamine  in,  606 

ice-bag  in,  605 

iodine  in,  601 

ipecac  and  alnm  in,  602 

leeches  in,  603 

musk  in,  605 

mustard  in,  601 

opium  in,  G02 

oxytren  in,  603 

quinine  in,  601,  604 

steam  inhalations  in,  603 

strychnine  in,  60.3,  606 

tnri)entine  in,  60.">,  604 

whiskey  in,  604 
croupous,  585 

abortive  treatment  of,  598 

aconite  in,  596 

alcohol  in,  593 

ammonium  carbonate  in,  589 
iodide  in,  587 

antipiilogistic  treatment  of,  596 

antipyrine  in,  592 

antiseptic  treatment  of,  596 

blisters  in,  586 

calomel  in,  587,  598 

cathartics  in,  598 

chloral  in  insomnia  of,  599 

cold  bath  in,  590 
compresses  in,  592 

complications  of,  598 

convalescence  of,  598 

cotton  jacket  in,  587 

cou»h  in,  588 

diarrho?a  in,  594 

diet  in,  587 

digitalis  in,  587,  594 
dry  cups  in,  588 
dyspno-a  in,  592 
ethyl  iodide  in,  592 


Pneumonia,  croupous,  heart  lailure  in,  593 
iiv-bag  in,  591 
insonuiia  in,  589 
iodide  of  ethyl  in,  595 
iodine  in,  oSG 
leec'hes  in,  588 
mortality  statistics  of,  598 
inusk  in,  595 
mustard  in,  592 
nitrites  in,  .593 
nitro-glvi-erin  in,  593 
opium  in,  .586,  589 
oxygen  in, 595 
j)ain  in,  .588 
poultices  in,  .588 
pyrexia  in,  590 
quinine  in,  592 
stimulants  in,  593 
strychnine  in,  593,  .594 
tartar  emetic  in,  .596 
turpentine  stupes  in,  592 
venesection  in,  586,  593,  597 
venitrnm  viride  in,  588 
wet  pack  in,  591 
Pneimiothorax,  682 
alcohol  in,  686 
ammonia  in,  686 
atropine  in,  686 
cafteine  in,  686 
chlorodyne  in,  686 
digitalis  in,  686 
dry  cups  in,  686 
ether  in,  686 
liniments  in,  686 
morphine  in,  686 
mustard  plaster  in,  686 
oxygen  in,  686 
prescriptions  for,  686 
strophanthus  in,  686 
strychnine  in,  iSS'iS 
surgical  treatment  of,  688 
thoracentesis  in,  689 
varieties  of,  683 
Podophvllin   in    chronic  gastric   catarrh, 
■  933 
in  malarial  anaemia,  357 
Polypus  of  rectum,  1120 
Potjussium  acetate  in  scarlatinal  nephritis, 
213 
arsenite  in  cerebro-spinal  fever,  415 
bicarbonate  in  syphilis,  75 
bitartrate  in  scarlatinal  nephritis,  213 
bromide  in  abnormal  dentition,  868 
in  atelectasis,  577 
in  cardiac  palpitation,  742 
in  catarrhal  stomatitis,  860 
in  cerebro-spinal  fever,  414 
in  dengue,  359 
in  emphysema,  567 
in  insomnia  of  small-pox.  253 
in  mumps,  87 1 
in  a-dema  of  lung,  583 
in  rotheln,  228 
in  whooping  cough,  554 
chlorate  in  catarrhal  stomatitis,  860,  862 
in  diphtheria,  497 
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Potassium  chlorate  in  clry  lan-ngitis,  471 
in  dry  pliarvii^itis,  449 
in  gangrenous  stomatitis,  867 
in  mercurial  stomatitis,  868 
in  scarlet  fever,  190 
in  small-j)ox,  '2o2,  260 
in  subacute  laryngitis,  4(il 
in  syphilitic  pharyngitis,  452 
in  ulcerative  stomatitis,  836 

iodide  in  acute  endocarditis,  703 
in  angina  j)ectoris,  921 
in  aortic  aneurism,  769 
in  asthma,  533 
in  atheroma,  764 
in  clironic  l)ronchitis,  549 
in  chronic  heart  disease,  728 
in    convalescence     of    cerebro-spinal 

fever,  415 
in  coryza,  466 
in  dry  laryngitis,  471 
in  emj)hysema,  567 
in  erysipelas  of  larynx,  453 
in  L^nitre,  844 
in  lii'iiatic  cirrhosis,  831 
in  rheumatic  pleurisy,  655 
in  secondary  anaemia,  782 
in  syphilis,  58 
in  syphilitic  laryngitis,  476 
in  syphilitic  ])haryngitis,  457 
in  whooping  cough,  555 

permanganate    in   catarrhal    stomatitis, 
861 
in  dry  laryngitis,  471 
in  hydatid  cysts  of  liver,_828 
in  membranous  pharyngitis,  447 
in  mercurial  stomatitis,  868 
in  i)!euritis,  637 
in  sinall-jiox,  250 
in  ulcerative  stomatitis,  864 
Poultices  in  acute  bnmchitis,  547 

in  acute  endocarditis,  696 

in  l)ronchitis  of  measles,  222 

in  croupous  pneumonia,  588 

in  dysentery,  990 

in  mumps,  872 

in  pleurisy,  625 

in  scarlatinal  nei>hritis,  217 
Primary  anaemia,  784 
Proctitis,  1051 

acute,  1052 

chronic,  1052 

sedative  eneniata  in,  1053 

silver  nitrate  in,  1053 

simiile,   1052 

tannin  in,  1053 

traumatic,  1051 

zinc  sulphate  in,  1053 
Prolapse  of  rectuni,  1079 
Prophylaxis  of  bronchitis,  547 

of  ccrebn>-s|)inal  fever,  408 

of  diphthciia,  515 

of  dysentery,  985 

of  ei)idemic  cholera,  976 

of  gangrene  of  lung,  578 

of  goitre,  842 

of  mahirial  distwses,  344 


Prophylaxis  of  measles,  219 

of  nasal  diseases,  416 

of  scarlet  fever,  183 

of  small-pox,  231 

of  typhoid  fever,  269 

of  whoo])ing  cough,  554 
Prunes  in  chronic  gastric  catarrh,  933 
Pruritus  ani,  1122 

Allingham's  prescription  for,  1123 
carbolic  lotion  in,  1123 
chloroform  in,  1123 
hot  water  in,  1123 
licjuor  jilumbi  subacetatis  in,  1123 
zinc-oxide  ointment  in,  1123 
Pseudo-croup,  479 
Pseiido-leucocythtemia,  792 

arsenic  in,  792 

cod-liver  oil  in,  792 

iodides  in,  792 

phosphorus  in,  792 
Pulmonary  ai)0|)lexy,  708 

embolism,  583 
Pulsus  paradoxus,  723 
Purulent  pleurisy,  659 
Pylorectomy  in  dilatatif)n  of  stomach,  968 
Pylorojdasty  in  dilatation  of  stomach,  969 
Pyopneumothorax,  682 
Pyothorax,  679 
Pyridine  in  asthma,  531 
Pyrosis  in  cancer  of  stomach,  957 

Q. 

Quinine  in  acute  bronchitis,  547 

in  angiocholitis,  834 

in  asthma,  533 

in  catarrhal  pneumonia,  601,604 

in  cerebro-si)inal  fever,  412,  414 

in  chronic  gastric  catarrh,  921 

in  coryza,  419,  466 

in  croui)ous  pneumonia,  591 

in  dilatation  of  stomach,  963 

in  dysentery,  989,  992 

in  empyaMua,  677 

in  exophthalmic  goitre,  852 

in  gjingrene  of  lung,  580 

in  haMnoglobina?mia.  795 

in  hepatic  abscess,  830 

in  hepatic  cirrhosis,  S32 

in  hysterical  ajdionia,  479 

in  idiosyncratic  coryza,  421 

in  leuc<icytluvmia,  792 

in  malaria,  328 

in  malarial  sjileen,  360 

in  measles,  222 

in  mumps,  871 

in  pernicious  malarial  fever,  354 

in  pleuritis.  628 

in  remittent  fever,  352 

in  scarlet  fever,  190.  197 

in  small- pox,  255,  263 

in  sypliilis.  81 

in  typhoid  fever,  304 

in  typhus  fever,  326 

in  uKvrative  stomatitis,  864 
Quiui|uaud's  plaster  in  syphilis,  49,  89 
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K. 

Kjitioiiul  ixpeftanl  treatment  of  i-vjilulis, 

3-Jo 
liaynaiul's  tlist'ast',  777 

friction  in,  777 

ptivanisni  in,  777 

i(v-l)a^  in,  777 
Kittal  lu-rnia,  lUSo 
Kectuni,  aljsct'ss  of,  10.")4 
al)jiemt'  of,  lO-lti 
iK-ni^n  tumors  of,  ll'iO 
cantvrof,  1101 
-AUinKliam's  opfHition  for,  1111 

c'olototny  in,  llUl 

Kni.xki-'s  ojH'nition  for,  1113 

proitotoiny  in,  1 103 

Schetie's  o|>t'ration  in,  1114 
chancre  of,  1091 

iodoform  in.  1093 

nitric  acid  in,  1093 
chancn)ids  of,  1090 
congenital  malformation  of,  1045 

diseafics  of,  103G 

rissurc  of,  1092 

nitric  acid  in,  1092 
openition  for,  1092 

stricture  of,  1045 
invapination  of,  1079 
lupus  of,  1093 

membranous  occlusion  of,  1046 
papillomata  of,  1121 

treatment  of,  1122 
polypus  of,  1 1 20 

treatment  of,  1121 

varieties  of,  1120 
prolapse  of,  1079 

belladonna  ointment  in,  1083 

carbolic  injections  in,  1084 

causes  of,  108 1 

circular  amputation  in,  1085 

clamp  and  cautery  in,  1084 

cold  ajjplications  in,  1083 

linear  cauterization  of,  1087 

nitric  acid  in,  1084 

opium  ointment  in,  1083 

palliative  treatment  of,  1083 

taxis  in,  1082 

Van  Buren's  treatment  of,  1084 

varieties  of,  1079 
stricture  of,  1095 

acquired,  1095 

colotomy  in,  1101 

congenital,  1095 

dilatation  of,  1099 

division  of,  1 100 

dysenteric,  1097 

excision  of,  1101 

non-malignant,  1095 

spasmodic,  109G 

symptoms  of,  1098 

traumatic,  1097 

varieties  of,  1095 

venereal,  1097 
surgical  anatomv  of,  1035 
ulcer  of,  1089 


Ktvium,  nlicr  ol",  l>als;im  of  I'eru  in,  1U94 
bismuth  in,  1094 
colotomy  in,  1095 
excision  of,  1094 
nitnite  of  silver  in,  1094 
red  wash  in,  1094 
rest  ami  diet  in,  1094 
catarrlial,  10S9 
dysenteric,  1093 
silver  nitrate  in,  1093 
irritable,  1087,  1092 
lupoid,  1089 
ilon-malignant,  1087 
varieties  of,  1087 
rodent,  1090 
syphilitic,  1091,  1093 

mixetl  treatment  in,  1093 
tubercular,  1089 
venereal,  1090 
Recurrent  apjjendicitis,  1029 
Red  wash  in  rectal  ulcers,  1094 
Remittent  malarial  fever,  352 
aconite  in,  352 
calomel  in,  352 
quinine  in,  352 
Resorcin  in  acute  laryngitis,  407 
in  clironic  laryngitis,  469 

rhinitis,  423 
in  coryza,  464, 466 
in  hypen<>sthesia  of  pharynx,  455 
in  malaria,  343 
in  whooping  cough,  557 
Respiratory  chair  in  emphysema,  563 
Retro-pharyngeal  abscess,  453 
cocaine  in,  453 
iodine  in,  453 
potassium  iodide  in,  453 
Rhinitis,  chronic  hypertrophic,  423 
Dobell's  solution  in,  424 
glycerite  of  iodine  in,  425 

of  tannin  in,  425 
iodine  in,  424 
surgical  measures  in,  425 
sclerotic,  431 

albolene  in,  433 
benzoinol  in,  433 
Boulton's  solution  in,  431 
constitutional  treatment  of,  -i34 
curetting  in,  432 
electricity  in,  432 
glycerin  in,  433 
ichthyol in,  433 
listerine  in,  431 
menthol  in,  433 
myrrh  in,  433 
sanguinaria,  431 
sassafras  in,  433 
skin-grafting  in,  434 
sulphocarbolate  of  zinc  in,  431 
surgical  treatment  of,  432 
thymol  in,  431 
zinc  chloride  in,  432 
iodide  in,  431 
simple  chronic.  422 
hamamelis  in,  423 
listerine  in,  423 
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Khiniti.-i,  .simple  clironic,  resorcin  in,  423 
sulphocarholate  of  zinc  in,  423 
zinc  iodide  in,  423 
syphilitic  and  tubercular,  434 
iodoform  in,  435 
nitrate  of  mercurv  in,  435 
silver  nitrate  in,  435 
Khubarlj  in  biliousness,  821 

in  chnjnic  gastric  catarrh,  933 
Rose  cold,  420 
Kotheln,  227 

bromide  of  potassium  in,  228 
complications  of,  227 
pheuacetin  in,  228 

S. 

Sal  alembroth  in  syphilis,  120 
Salicylate  of  bismuth  in  typhoid  fever,  313 
in  chronic  gastric  catarrh,  934 
of  mercury  in  syphilis,  120 
Salicylates  in  dengue,  359 
in  endocarditis,  acute,  695 
in  rheumatic  pleurisy,  655 
in  whooping  cough,  556,  557 
Salicylic  acid  in  cholera  infantum,  984 
in  diphtheria,  496 
in  flatulence  of  liver  diseases,  817 
in  small-pox,  250 
in  syphilitic  larj'ngitis,  475 
in  typhoid  fever,  305 
Saline  enemas  in  secondary  anaemia,  780 
Salines  in  acute  gastric  catarrh,  905 
in  ascites  of  liver  disease,  812 
in  chronic  gastric  catarrh,  917,  919 
in  chronic  hepatic  congestion,  824 
in  dengue,  359 
in  pleurisy,  637 
in  exophthalmic  goitre,  855 
in  hydrothorax,  679 
in  intestinal  paralysis,  1004 
in  typhus  fever,  325 
in  unemic  pleurisy,  656 
in  vomiting  of  liver  diseases,  818 
in  yellow  fever,  389 
Salivary  glands,  diseases  of,  870 
Salivation,  increased,  870 
atropine  in,  870 
arsenic  in,  870 
belladonna  in,  870 
iron  in,  870 
nerve-tonics  in,  870 
in  syphilis,  ()5 
Salol  in  cholera  infantum,  983 
in  chronic  gastric  catarrh,  934 
in  chronic  intestinal  obstruction,  1006 
in  dengue,  3")9 
in  empyirma,  678 
in  ejudemic  cholera,  979 
in  llatulcnce  of  liver  diseases,  817 
in  membranous  pharyngitis,  447 
in  plcin-itis,  ()29 
in  jiyrosis  of  gastric  cancer,  958 
in  rheumatic  pleurisy,  655 
in  typhoid  fever,  310 
test  for  gastric  motor  activity,  901 


Salt  solution   in   scarlatinal  otitis   media 
2(J3 
in  scarlatinal  corvzji,  203 
Saltpetre  fumes  in  asthma,  529 
Sandal-wood  in  chronic  bronchitis,  549 
Saponaria  in  syphilis,  73 
Sarcoma  of  thyroid  gland,  842 
Sarsaparilla  in  syjjhilis,  73 
Sassafras  in  sclerotic  rhinitis,  433 
Savon  Napolitain  in  syphilis.  90 
Scanmiony  in  hydrothorax,  679 
Scarificjition  in  acute  laryngitis,  467 
in  elongation  of  uvula,  440 
in  oedema  of  larynx,  468 
Scarlet  fever,  183 

aconite  in,  197,  198 
adenitis  in,  206 

iodide-of-Iead  ointment  in,  206 
alcohol  in,  200 
ammonium  carbonate  in,  194 
antifebrin  in,  197 
antipyrine  in,  197 
aromatic  spirit  of  ammonia  in,  199 
bromides  in,  198 
camphor  in,  199 
carbolic  acid  in,  186,  202 
carbolized  oil  in  itching  of,  190 
celliditis  as  a  complication  of,  206 
cold  water  in,  193 
complications  and  sequelae  in,  201 
corrosive  sublimate  in,  187 
coryza  in,  202 

boric-acid  spray  in,  202 
digitalis  in,  199 
eclampsia  in,  217 
bromides  in,  217 
chloral  in,  217 
endocarditis  in,  218 
digitalis  in,  218 
strophanthus  in,  218 
hydrogen  peroxide  in.  187,  192,  202 
hvgienie  measures  in,  188 
iron  in,  190,  201 
kairin  in,  197 
micro-organisms  of,  191 
musk  in,  200 
nej)hritis  in,  207 
cathartics  in,  216 
diet  in,  212 
digitalis  in,  216 
dry  cups  in,  217 
leeches  in,  217 

liquor  ammonii  ai-etatis  in,  213 
pilocarpine  in.  214 
potassium  acetate  in,  213 

iiitartr.ito  in,  213 
poultices  in,  217 
spiritus  atheris  nitrosi  in,  213 
vapor  baths  in,  213 
warm  baths  in,  212 
otitis  media  in,  201? 
aristol  in.  206 
borii'-acid  lotions  in,  205 
carb(»li/.cd  lotions  in,  205 
cocaine  in,  203 
cod-liver  oil  in.  205 
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St-arli't  iVver,  otitis  luoiiia,  Imt  :i])|>lic;iti<)ns 
ill,  '-M;; 
iti'-ba>;  ill,  'JO;i 
imiot'nriii  in,  *J(l(i 
iron  in.  'JO") 

laiidaiuiin  and  sweet  nil  in,  JOS 
liiH'liint:  ill,  "Jii^i 
|)ani(«'iitosi>  in,  "JOiJ 
sjilt  watiT  in,  'Jo:{ 
zinc  snlpiiati-  in,  JOO 
jR'ric:iniitis  in,  JIH 
plic'iiatvtin  in,  198 
pleiiritis  in.  '1\\) 
'  jHita.ssiuiii  ililorate  in,  litO 
propliylactits  in.  IM5 
I'lilnrim-  rniiu's  as,  1S(! 
sulpliiir  fiuiK's  as,  ISo 
(piiniiK'  in,  liHl.  \Ku 
rlieiiniatisin  in,  '218 

oarholit-acid  liniment  in,  218 
sodimn  salieyiate  in,  518 
salt  solution  as  a  ir'i''K'<'  i'i|  -"•^ 
sotHmn  salievlate  in,  lUT 
thallin  in.  li)7 
ventilation  of  room  in,  187 
venitrum  viride  in,  197 
Soliuster's    friction  treatment   in  syphilis, 

90 
Scoparins  in  ascites  of  liver  disease,  811 
Secondary  anaemia,  779 
Senep::!  in  acute  bronchitis,  547 

in  chronic  hroiu-hitis,  o49 
Serpentaria  in  chronic  bronchitis,  549 
Simple  antemia,  784 

ofastritis,  913 
Sinapisms,  Hying,  in  acute  bronchitis,  647 
in  acute  i^astric  catarrh,  932 
in  atelectasis,  578 
in  biliousness,  8'20 
in  cerebro-spinal  fever,  411 
in  cholera  infantum,  983 
in  chronic  fiastric  catarrh,  932 
in  erysipelas  of  larynx,  477 
in  spasm  of  larynx,  480 
Silver  nitrate  in  angiocholitis,  834 
in  catarrhal  stomatitis,  860 
in  cholera  morbus,  973 
in  chronic  catarrhal  jaundice,  834 
in  chronic  gastric  catarrh,  919 
in  chronic  laryngitis,  470 
in  chronic  proctitis,  1053 
in  coryza,  463 
in  drv  pharyngitis,  450 
in  dysentery,  988,  991 
in  fissure  of  rectum,  1092 
in  fistula  in  ano,  106 
in  follicular  pharyngitis,  448 
in  gangrenous  stomatitis,  866 
in  gastric  ulcer,  938,  945 
in  hypertrophy  of  tonsils,  458 
in  malarial  anaemia,  357 
in  mercurial  stomatitis,  868 
in  parasitic  stomatitis,  862 
in  pharyngo-mycosis,  449 
in  rectal  ulcers,  1094 
in  syphilitic  laryngitis,  476 


Silver  nitrate  in  syphilitic  pharyngitis,  451 
in  syphilitic  tumors  of  uvula,  442 
in  tulKrculoiis  laryngitis,  472 
in  typhoiii  fever,  245 
in  uKvralive  stomatitis,  S64 
Small-pox,  231 
aconiti'  in.  248 
antiseptic  baths  in,  23t) 
aristol  in,  257 

aromatic  spirit  of  ammonia  in,  248 
bever.iges  in,  249 
bismuth  subnitrate  in,  248 
bromides  or  chloral  in  insomni.-,  of.  JlS 
chloroform-water  in,  248 
cold  in,  248 
complicjitions  in  stage  of  retrogression 

of,  '264 
convalescence  of,  266 
aphasia  in,  267 
boils  in,  267 
erysipelas  in,  267 
night-sweats  in,  268 
ledema  of  feet  in,  268 
paralysis  in,  267 
delirium  ferox  in,  253 
diet  in,  249 
disinfection  in,  235 
Dover's  powder  in,  248 
eruptive  stage  of,  249 

antiseptic  baths  in,  "250 
bichloride-of-mercury  spray  in,  250 
boric-acid  mouth-wash  in,  '252 
carbolic  acid  in,  250 
carboli/ed  vaseline  in,  252 
chloral  in,  '25'2,  '253 
cold  applications  in,  25'2,  255 
demulcent  drinks  in,  252 
diet  in,  254 
eucalyjitus  oil  in,  252 
glycerole  of  tannin  in,  252 
heat  in,  251 
haemorrhage  in,  254 
ice-bag  in,  253 
Isc.'ir's  formula  for,  253 
potassium  bromide  in,  '253 
chlorate  in,  252 
permanganate  baths  in,  250 
salicylic  acid  in,  250 
sodium  salicylate  in,  250 
sublimate-and-ether  spray  in,  250 
8ulj)hocarbolate  of  sodium  in,  249 
sulphur  in,  '250 
tartar  emetic  in,  253 
thymol  in,  252 
tincture  of  myrrh  in,  252 
warm  ap])lications  in,  253 
warm  baths  in,  252 
Welch's  formula  for,  252 
xylol  in,  250 
mustard  applications  in,  248 
morphine  in,  248 
quinine  in,  263 
rules  for  attendants  in,  236 
salicylate-of-sodium  ointment  in,  257 
selection  of  virus  for  inoculation  in,  245 
stadium  exsiccationis  in,  264 
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Small-pox,  stafje  of  retrogression  in,  264 
diet  in,  '2M 
incubation  in,  241 
treatment  durini;;,  241 
vaccination  during,  243 
lime-water  in,  248 
liquor  animoniie  acetatis  in,  248 
liquor  potassii  citratis  in,  248 
prevention  of  j)itting  in,  257 
bismuth  in,  258 
calamine  in,  258 
carliolic  acid  in,  258 
corrosive  sublimate  in,  258 
gutta-percha  in,  258 
iodine  in,  258 
mercury  in,  258 
plaster  of  Vigo  in,  258 
prophylaxis  of,  231 
suppurative  stage  of,  254 

alum  mouth-wash  in,  260 

anunonium  cari)onate  in,  263 

antifebrin  in,  255 

antipyrine  in,  255 

aristol  in,  257 

bismuth  subnitrate  in,  257 

boric  acid  in,  256,  257,  260 

carbolic  acid  in,  256 

carbolized  carron  oil  in,  256 

cathartics  in,  263 

chlorine-water  mouth-wash  in,  260 

compensative    initritive    treatment 

of,  262 
corrosive  sublimate  in,  256 
diet  in,  262 
digitalis  in,  263 
hot  applications  in,  260 
hydrogen  ])eroxide  in,  261 
ice-bag  in,  260 
iodoform  in,  257 
Labarracpie's  licpiid  in,  256 
lai-tic-acid  spray  in,  260 
lime-water  spray  in,  260 
liquor   ferri    chloridi    mouth-wash 

in,  260 
lifpior  soda'  chlorinata'  ointment  in, 

256 
mucilaginous  drinks  in,  260 
potassium-chlorate  mouth-wash  in, 

260 
quinine  in,  255 

sodium-salicylatc  ointment  in,  257 
steam  iidialation  in,  2()0 
Stokc's  cognac  mixture  in,  263 
tracheotomy  in,  261 
Smoker's  patch,  S75 
Soap,  Oietricirs,  in  syphilis,  90 
Sodium  bcn/oate  in  chronic  laryngitis,  469 
in  membranous  pharyngitis,  4()5) 
bicarbonate  in  abnormal  dentition,  869 
in  biliousness,  821 
in  catarrhal  sti>matilis,  S59 
in  cholera  morbus,  ','75 
in  chronic  gastric- catanli,  !tl7 
in  corv/.a,  4()3 
in  gastric  idcer,  tKiS 
in  hypcrtrophicd  tonsils,  459 


Sodium  bicarbonate  in  j)arasitic  stomatitis, 
862 
in  syi)hilitic  laryngitis,  475 
in  syphilitic  pharyngitis,  452 
borate  in  abnormal  dentition,  869 
in  acute  glossitis,  873 
in  syphilitic  laryngitis,  475 
in  syphilitic  i)haryngitis,  452 
bromide  in  cory/a,  419 

in  idiosyncratic  coryza,  421 
in  whoo])ing  cough,  555 
carbonate  in  asthma,  533 
chloride  in  a.slhma,  533 

in  chronic  gastric  catarrh,  917 
iodide  in  asthma,  533 
phosphate  in  biliousness,  821 
in  cholera  morbus,  975 
in  chronic  catarrhal  jaundice,  834 
in  gall-stones,  836 
salicylate  in  angiocholitis,  833 
in  biliousness,  821 
in  catarrhal  stomatitis,  861 
in  chnmic  intestinal  obstruction,  10u6 
in  chronic  laryngitis,  469 
in  scarlet  fever,  197 
in  scarlatinal  rheumatism,  218 
in  small-pox,  250,  257 
sulphocarbolate  of,  in  small-pox,  249 
Sparteine  in  atheroma,  76() 
in  chronic  heart  disease,  726 
in  emphysema,  569 
Spasm  of  the  glottis,  479 
Spasmodic  crouj),  479 
Specific  perit(mitis,  1019,  1020 
Spellman's  soap  in  syphilis,  90 
Spleen,  acute  congestion  of,  838 
amyloid  disease  of,  839 
carcinoma  of,  840 
hii'morrhagic  infarcts  of,  839 
hydatids  of,  840 
hyi)ertrophy  of,  838 
passive  congestion  of,  838 
ergot  in,  839 
iodine  in,  S3S 
mercury  in,  S'.-!9 
Splenic  eidargement  of  malaria,  357 
Stadium  exsiccatioiiis  in  small-pox,  264 
Steam  bath  in  (edema  of  lung,  5S2 

inhalations  in  catarrhal  pneumonia,  603 

in  small-pox,  2tiO 
spray  in  chronic  bronih  it  is,  548 
Stenosis,  aortic,  709 

mitral,  70S 
Stillbirth,  anannic  form  of,  573 
treatment  of,  573 
cyanotic  form  of,  572 
Stillingia  in  syphilis,  73 
Stomach,  cancer  of,  953 
champagne  in,  956 
cousti])ation  in,  958 
diarrluea  in,  958 
diet  in,  954,  955 
fermentation  in,  954 
gastrii'  i-atarrh  in,  957 

condurango  in, 957 
gastrostomy  in,  956 
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Stomach,  caiicvr  of,  lia-iiiataiiiLtiiM  in,  957 
livilriK'liloric  arid  in,  ^J'il 
lavajce  in,  '.t-^T 
opium  in,  il'>t> 
pvrosis  in,  l(o7 
"alkalii's  in,  96S 
bisnnitli  in,  95S 
fiiannal  in,  J^oH 
niajrni'sia  in,  958 
iiaplithol  in,  958 
siilol  in,  KoS 
rt'st'otion  of  pylorus  in,  \)'y)i 
voniilinp  in,  !••")(> 
-dilatation  of,  !»(>() 

antifornu-ntalivos  in,  9o7 
compression  in,  9(55 
cokx-yntli  in,  9l)S 
constipation  in,  9(J8 
sjilines  in,  908 
scaniinony  in,  968 
diet  in,  9tir 
electricity  in,  9()8 
pjistro-cnterostoiny  in,  909 
hydrochloric  acid  in,  902 
lavafi;e  in,  905 
I^oreta's  operation  in,  908 
massage  in,  905 
pancreatin  in,  963 
pepsin  in,  902 
pylorectoniy  in,  908 
pyloroplasty  in,  9(59 
strychnine  in,  963 
diseases  of,  883 
•  lioas's  test  for  livdrochloric  acid  in, 

897 
calciimi-carbonate  test  for  hydrochloric 

acid  in,  898 
carbolated-ferric-chloride  test  for  lactic 

acid  in,  898 
Einhorn's  stomach-bucket  for  remov- 
ing gastric  secretions  in,  887 
examination   for  free  acids  and  acid 
salts  in,  890 
of  gastric  secretions  in,  893 
Gunzburg's  test  for  hydrochloric  acid 

in,  890 
Klemperer's   test    for   gastric    motor 

activity  in,  902 
lavage  in,  883 
Leube's   test   for    motor    activity   of 

stomach  in,  901 
Penzolt  and  Faber's  test  for  absorbent 

power  of  stomach  in,  903 
Salol  test  for  gastric  motor  activity  in, 

901 
tests  for  pepsin  and  rennet-ferment  in, 
899 
simple  ulcer  of,  935 
alkalies  in,  937 
bismuth  in,  946 
blisters  in,  947 
Carlsbad  salts  in,  946 
chloro-antemia  in,  952 
arsenic  in,  953 
defibrinated  blood  in,  952 
haemoglobin  in,  952 
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Stomacii,  simple  uli-erof,  chlon)-ana'mia  in, 
iron  in,  95;{ 
diet  in,  939 
gastnilgia  in,  '.tl7 
belladonna  in,  948 
ciiiniabis  indica  in,  948 
charcoal  in,  91S 
cocaine  in,  94S 
IIoMmaim's  anodyne  in,  948 
hydrocyanic  acid  in,  948 
morphine  in,  948 
ha-matemesis  in,  948 
ergot  in,  949 
ice  in,  949 
morphine  in,  949 
position  in,  949 
styptics  in,  949 
syncope  in,  !150 
transl'usion  in,  950 
lavage  in,  li40 
magnesia  in,  939,  946 
opium  in,  947 
perforation  in,  951 

surgical  interference  in,  952 
rectal  alimentation  in,  943 
silver  nitrate  in,  938,  945' 
sodium  bicarlxinate  in,  938 
vomiting  in,  9 is 
zinc  oxide  in,  940 
Stomatitis,  aphthous,  801 
cupric  sulphate  in,  862 
iodoform  in,  802 
potassium  chlorate  in,  802 

permanganate  in,  8(51 
silver  nitrate  in,  801 
sodium  salicylate  in,  801 
cjitarrhal  859 
aconite  in,  800 
alum  in,  8(50 
boric  acid  in,  859 
diet  in,  800 

potassium  liromide  in,  860 
citrate  in,  800 
chlorate  in,  859 
silver  nitrate  in,  860 
sodium  l)icarl)onate  in,  859 
tannin  in,  800 
croupous  and  diphtheritic,  868 
gangrenous,  805 

actual  cautery  in,  865 

aristol  in,  865 

balsam  of  Peru  in.  867 

bismuth  in,  806 

boric  acid  in,  867 

carbolic  acid  in,  865,  867 

charcoal  in,  865 

cupric  suljihate  in,  866 

diet  in,  809 

hydrochloric  acid  in,  865 

hydrogen  peroxide  in,  867 

iodoform  in,  865 

iodol  in,  865 

Labarraque's  solution  in,  867 

mercuric  chloride  in,  805 

muriated  tincture  of  iron  in,  866 

nitric  acid  in,  865 
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Stomatitis,  gangrenous,  potassium  chlorate 
in,  867 

silver  nitrate  in,  8<J(i 

zinc  fliloride  in,  805 
sulphate  in,  8G7 
mercurial,  8(57 

hydrogen  peroxide  in,  868 

iron  in,  868 

Labarraque's  solution  in,  868 

potassium  chlorate  in,  867 
permanganate  in,  868 

silver  nitrate  in,  868 
ulcerative,  863 

alum  in,  864 

cod-liver  oil  in,  864 

glycerite  of  tainiin  in,  864 

iodine  in,  864 

iron  in,  864 

listerine  in,  864 

peroxide  of  hydrogen  in,  864 

potassium  permanganate  in,  864 
chlorate  in,  864 

quinine  in,  864 

silver  nitrate  in,  864 
Stramonium  in  asthma,  529 

in  emphysema,  565 
Stricture  of  rectum,  1095 
Strophanthus  in  ascites   of  liver  disease, 
811 
in  atheroma,  766 
in  chronic  heart  disease,  725 
in  emphysema,  5()9 
in  endocarditis  of  scarlet  fever,  218 
in  exophthalmic  goitre,  853 
in  hydrothorax,  679 
in  measles,  222 
in  pneimiothorax,  686 
Strychnine  in  ascites  of  liver  disease,  813 
in  asthma,  532,  534 
in  atelectasis,  578 
in  atheroma,  765 
in  catarrhal  pneumonia,  603,  606 
in  chronic  heart  disease,  725 
in  chronic  intestinal  obstruction,  1006 
in  croupous  pneumonia,  593,  594 
in  dengue,  360 
in  dilatation  of  stomach,  963 
in  emphysema,  561,  569,  570 
in  empya^na,  678 
in  epidemic  cholera,  978 
in  gangrene  of  lung,  580 
in  gastric  catarrh,  922 
in  hydrothorax,  677 
in  hysterical  aiihonia,  479 
in  intestinal  ])ara]ysis,  1005 
in  malarial  haniaturia.  356 
in  motor  paralysis  of  piiarynx,  455 
in  a?dema  of  lung,  582,  583 
in  paralysis  of  uvula,  444 
in  pernicious  malarial  fever,  354 
in  i)neum(>tlii>i-ax,  {\>>'\\ 
in  ))osi-di))htiieritic  jiaralysis.  514 
in  typhoid  fi'vcr,  314 
in  typiius  fever,  327 
Subcutaneous   ligature   of  varicose  veins, 
766 


Sublimate  ether  spray  in  small-pox,  250 
Succinate  of  mercury  in  syphilis,  134 
Succus  alterans  in  syphilis,  74 
Sugar  of  milk  in  hydrothorax,  679 
Sulphate  of  zinc  in  chronic  proctitis,  1053 
Sulphocarbolate  of  sodium  in  small-pox, 
249 
of  zinc  in  chronic  rhinitis,  423 
in  sclerotic  rhinitis,  431 
Sulphur  baths  in  syphilis,  83 
fumes  in  asthma,  532 
in  scarlet  fever,  185 
in  diphtheria,  497 
in  small-pox,  250,  258 
Sulphuric  acid  in  biliousness,  821 
in  dysentery,  990 
in  exo])hthalmic  goitre,  855 
in  hirmothorax,  681 
Sulphuretted  hydrogen  in  whooping  cough, 

557 
Surgical  treatment  of  abscess  of  lung,  581 
of  gangrene  of  lung.  581 
of  goitre,  848 
of  septic  peritonitis,  1024 
Synco])e  in  gastric  ulcer,  950 
Syphilis.  17 

abortive  treatment  of,  18 

excision  of  chancre  in,  18 
ac(]uired,  17 

bichloride  of  mercury  in,  53 
calomel  in,  53 

by  hyj)odermic  injections  in,  97 
coca  in,  74 

continuous  or  tonic  treatment  of,  42 
Dietrich's  soap  in,  90 
Donovan's  solution  in,  73 
dose  of  mercury  in,  54 
emplastrum  de  Vigo  in,  49,  89 
expectant  treatment  of,  39 
Fourniers  treatment  of,  46 
fumigation  treatment  of,  91 
general  methodical  treatment  of,  49 
hereditary,  17 
hypodermic  injections  in,  96 

of  alaninate  of  mercury,  134 
of  benzoate  of  mercury,  130 
of  bichloride  of  mercury  and  potas- 
sium, 126 
of  black  oxide  of  mercury  112 
of  blood-serum  mercury,  123 
of  carbolate  of  mercury,  127 
of  chloro-albuminous  mercury,   121 
of  cinnabar,  113 
of  corrosive  sublimate,  114 
of  cyanide  of  mercury,  123 
of  formainide  of  mercury,  131 
of  glycocoll  of  mercury.  133 
of  hydrochloric  gluten-peptone  sub- 
limate, 122 
of  iodoform,  135 
of  iodo-tannate  of  mercury,  125 
of  metallic  mercury,  105 
of  oleum  cinereum,  107 
of  ]>eptone  mercurique  ammonique, 

122 
of  sal  alembroth,  120 


ISDEX   TO    VOL  r Mi:  II. 


1155 


Syphilis,  IjyiHHiermir  injwtions  in,  of  sue 
linatc  of  iiH'n.'iir_v,  i;{4 
of  thymolato  of  nu'ri-iiry,  I'J'.t 
of  uiX'a-MKn'iiry,  l;>") 
of  yellow  oxiiK-  of  iiicrfiiry,  110 
hyiKxlennif    iiu'<liiation  a.s  a  iiit-aiis  of 

alH>rliiif;,  M) 
ia<^)Iiil)li>  sjilts  of  nuTi'iiry  for  liyjMxler 

mil-  iiijwtions,  it? 
intorniptetl  tn-atuK-nt  of,  4'> 
inimction  tri-atiiunt  of,  75 
itHJidi-  iiliusyiunisy  in,  69 

of  i>oUissiiim  in,  GO 
ioili>ni  in,  70 
icMloforni  in.  90 
imlol  in,  7^ 
iron  in,  SI 

IfM'al  nierfurial  fmnigation  in,  ',)4 
mercury  in,  37 
jiiastfr  in,  St) 
niixeii  treatment  of,  (iO 
mode  of  giving  inunotion^  in,  82 
modes  of  life  in,  ol,  o7 
oleate  of  mereiiry  in,  79 
opium  in,  oo,  63 
opportunistic  treatment  of,  39 
pota.ssiimi  l)ieliromate  in,  74 
primary  stage  of,  17 
protiodide  of  mercury  in,  42 
<iuiniiie  in,  SI 

Quincpiad's  plaster  in,  49,  89 
salivation  in,  65 
saponaria  in,  73 
sarsaparilia  in,  73 
!!k;huster's  friction  treatment  of,  90 
secondary  period  of,  18 
Spellman's  soap  in,  90 
stillingia  in,  73 
sul)cutane()us  remedies  in,  96 
succus  altcrans  in,  74 
sulphur  baths  in,  83 
systematic  treatment  of,  32 

time  to  begin,  32 
tertiary  period  of,  18 
treatment  of,  by  mouth,  62 
unguentum  hydrargyri  in  the  inunction 

treatment  of,  78 
T'nna's  plaster  in,  49,  89 
yellow  dock  in,  73 
Zitman's  decoction  in,  73 
Syphilitic  growths  of  uvula,  442 
hepatitis,  832 
laryngitis,  474 
pharyngitis,  451 
pleurisy,  657 
stricture  of  rectum,  1091 
Sypliilophobia,  53 
Systematic  treatment  of  syphilis,  32 

T. 

Tachycardia,  paroxysmal,  743 
Tamarinds  in  chronic  gastric  catarrh,  933 
Tannin  in  catarrhal  stomatitis,  860 

in  chronic  proctitis,  1053 

in  dysentery,  992 


Tainiin  in  elong:itit>n  of  uvida,  440 
in  epidemic  choKni,  97s 
in  ei>i>taxis  of  typhoid  fever,  314 
in  gangrene  nf  hmg,  579 
ill  hyperiiopliic  rliinitis,  425 
in  hypertropliic  tonsillitis,  459 
in  tul>enular  laryngitis,  472 
Tar  inlialations  in  whooping  cough,  557 

in  liiphtheria,  501 
Tanixaeum  in  angioeholitis,  833 
ill  iicpatic  congestion,  824 
in  intermittent  fever,  351 
Tariiardillo,  3lS 

Tarsorrluiphy  in  exopiithalmic  goitre.  856 
Tartar   einclic    in  insomnia  of  small-pox, 
253 
in  croupous  i>iu'Umonia,  596 
in  picuritis,  629 
Taxis  in  prolapsus  recti,  1082 

in  acute  bronchitis,  546 
Terebene  in  emphysema,  568 
in  interlobar  pleurisy,  658 
Thallin  in  scarlet  i*i\n\\  197 
Thoracentesis  in  empya-ma,  664 

aliiuminous  expei'toration  following,  649 
complii'ation  and  dangei-s  of,  649 
conilition  following,  650 
conditions  demanding,  640 
conditions  jiermitting  delay,  640 
death  during,  650 
mode  of  performing,  642 
in  jileurisy,  639 
in  {)neumothorax,  689 
Thrombosis,  arterial,  766 
in  typhoid  fever,  315,  373 
of  portal  vein,  833 
Thymol  in  cholera  morbus,  974 
in  chronic  bronchitis,  548 
in  i-hronic  gastric  catarrh,  934 
in  interlobar  pleurisy,  658 
in  sclerotic  rhinitis,  431 
in  sniall-pox,  252 
in  typhoid  fever,  307 
in  whooping  cough,  557 
Thymolate  of  mercury  in  syphilis,  129 
Thymus  gland,  acute  inflammation  of,  842 
carcinoma  of,  842 
diseases  of,  841 
hypenemia  of,  842 
sarcoma  of,  842 
syphilis  of,  842 
tuberculosis  of,  842 
Tobacco  heart,  921 
Tongue,  aflections  of,  872 
burns  and  scalds  of,  873 
borax  in,  872 
ice  in,  872 
opium  in,  872 
sodium  borate  in,  872 
carcinoma  of,  881 
aristol  in,  881 
creasote  in,  881 
hamamclis  in,  882 
hydrogen  peroxide,  881 
iodoform  and  morphine  in,  881 
Monsel's  solution  in,  882 
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Tongue,  carcinoma  of,  tannic  acid  in, 
fissures  of,  877 

boric  acid  in,  877 

chloral  in,  877 

chromic  acid  in,  877 

copper  sulphate  in,  877 

silver  nitrate  in,  877 
syphilis  of,  877 
'  acid  nitrate  of  mercury  in,  878 

black  wash  in,  878 

boric  acid  in,  878,  879 

chromic  acid  in,  878 

iodide  of  potassium  in,  879 

mercuric  chloride  in,  879 

mercury  in,  878 

nitric  acid  in,  878 

potassium  chlorate  in,  878,  879 

rhatany  in,  878 

silver  nitrate  in,  878 
stings  and  bites  of,  872 

ammonia  in,  872 

salicylic  acid  in,  872 

sodium  bicarbonate  in,  872 
tuberculosis  of,  879 

alkaline  lotions  in,  880 

chalk  in, 881 

excision  of  ulcers  in,  880 

iodoform  in,  880 

lactic  acid  in,  881 

papayotin  in  880 
ulcers  of,  877 

chromic  acid  in,  877 

silver  nitrate  in,  877 
Tonsillitis,  4o7 
aconite  in,  458 
cocaine  in,  457 
flaxseed  poultice  in,  458 
guaiac  in,  457 
hot  water  in,  458 
morphine  in,  458 
Tonsils,  diseases  of,  457 
hypertrophied,  458 

alum  in,  459 

ergotin  in,  459 

galvanic  cautery  in,  459 

J^ondon  paste  in,  459 

silver  nitrate  in,  458 

sodium  bicarbonate  in,  459 

tannin  in,  459 

tonsillectomy  in,  459 
Toxic  gastritis,  910 
Tracheotomy  in  acute  laryngitis,  468 
in  diphtheria,  507 
in  laryngeal  tumors,  482 
in  ffdcnia  of  larynx,  468 
in  small-pox,  26 1 
ill  tubercular  laryngitis,  473 
Traumatic  peritonitis,  1016 
Tropical  abscess  of  the  liver,  829 
Tubercular  growths  of  uvula,  442 
laryngitis,  471 
]iericarditis,  704 
]ieritonitis,  1017 
pharyngitis,  450 
pleurisy,  653 
Tuberculosis  of  thyroid  gland,  842 


Tumors  of  larynx,  480 
of  lungs,  584 
of  jiharynx,  454 
of  uvula,  442 
Turpentine  in  catarrhal  pneumonia,  603. 
604 
in  cerebro-spinal  fever,  411,  414 
in  chronic  bronchorrhcea,  548 
in  diphtheria,  501 
in  gangrene  of  lung,  579 
in  ha-mothorax,  68 1 
in  typhoid  fever,  310 
in  whooping  cough,  556,  557 
stupes,  in  cholera  morbus,  972 
in  croupous  pneumonia,  592 
Tvphlitis,  1025 
Typhoid  fever,  269 

acclimatization  as  a  cause  of,  280 
acetanilid  in,  305 
alcohol  in,  312 
antipyretic  treatment  of,  294 
antipyrine  in,  305 
bacillus  of,  269 

Brand's  method  of  treatment  in,  298 
calomel  in,  309 
cardiac  weakness  in,  314 
convalescent  stage  of,  315 
diet  during,  315 
stimulants  in,  316 
corrosive  sublimate  in,  282 
curative  treatment  of,  284 
diarrh(ea  in,  313 

acetate  of  lead  in,  313 
gallic  acid  in,  313 
opium  in,  313 

salicylate  of  bismuth  in^  313 
silver  nitrate  in,  313 
sulphate  of  coj)per  in,  313 
dietetic  treatment  in,  286 
digitalis  in,  306 
disinfection  of  food  and  discharges  in, 

282 
epistaxis  in,  314 
alum  in,  314 
ice  compresses  in,  314 
lemon-juice  injections  in,  314 
tannin  injections  in,  314 
gelatin  in,  291 

hydrochloric  acid  in,  283,  310 
hypostatic  congestion  in,  314 
hygienic  treatment  of,  2S4 
individual  prophylaxis  in,  282 
infection,  conveyance  of,  by  air,  272 
by  milk,  275 
by  soiled  linen,  279 
intestinal  antisepsis  in,  30<i 
ha'morrhage  in,  313 
ergot  in,  313 
lime  as  a  disinfectant  in,  2S3 
medical  treatment  of,  293 
mentid  disturbances  in,  315 
mctcorism  in.  31.3 
charcoal  in,  313 
col<l  applications  in,  313 
milk  diet  in.  287 
napiithol  in,  308 
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Typhi 'ill  fever,  jmnititis  in,  iUo 
lH'rfi>nitioM  ill,  :<K^ 

ii|iiiuu  in.  'M''> 
plenrisy  in,  :!1  I 
(meninonia  in.  :!14 
prophylaxis,  "J'i'.t 
quinine  in,  'M\\ 
rehuion  uf  depth  of  water  in  wells  to, 

sjilieylie  :u-id  in,  305 
Nilol  in,  310 
silver  nitnite  in,  311 
stryohnine  in.  314 
thr<>mlM)sis  in,  314,  315 
'    thymol  in,  307 
turpentine  in,  310 
water  in,  289 
Tvpho-niahirial  fever,  353 
Typhus  fever,  31S 

aei(lulate<l  ilrinks  in,  327 

aleohol  in,  326 

antipyrine  in,  32 1 

baths  in,  326 

bromides  in,  326 

eolil-water  enemata  in,  327 

diet  in,  327 

frictions  in,  327 

in  children,  322 

ipecac  in,  325 

musk  in,  326 

nux  vomica  in,  326 

predisposing  causes  of,  320 

cpiinine  in,  326 

rational  expectant  treatment  of,  32o 

salines  in,  325 

strychnine  in,  327 

valerian  in,  320 

wine  of  cinchona  in,  327 

u. 

Ulcerative  endocarditis,  699 

stomatitis,  863 
Ulcer  of  stomach,  935 
Unna's  paste  in  syphilis,  49,  89 
Uraemic  pleurisy,  656 
Urea-mercury  in  syphilis,  135 
Uvula,  diseases  of,  439 
elongation  of,  440 

copper  sulphate  in,  440 
scariticatiou  in,  440 
tannin  in,  440 
neuroses  of,  443 

reflex,  444 
paralysis  of,  443 
ai-senic  in,  443 
faradism  in,  443 
strychnine  in,  444 
syphilitic  growths  of,  442 
chromic  acid  in,  442 
silver  nitrate  in,  442 
tuberculous  growths  of,  442 
excision  of,  442 
lactic  acid  in,  442 
tumoi-s  of,  442 

papillomatous,  442 


Vaccination,  243 

Valerian  in  hysterical  aphonia,  479 
in  whooping  cough,  555 
in  typhus  fever,  326 
Valvular  disi-ase  of  heart,  706 
Van  lUiren's  treatment  of  prolapsus  recti, 

10S4 
Vapor  hath  in  scarlatinal  nephritis,  213 
Vapo-cresoline  in  diphtheria,  501 
Varicella,  228 

lH)ric-acid  eye-wash  in,  228 
carbolic  lotion  in,  228 
cocaine  in,  22S 
Varicose  veins,  775 
massage  in,  776 
pressure  in,  776 
rest  in,  776 

subcutaneous  ligation  of,  766 
Variola  dysenterica,_26() 
Veins,  diseases  of,  7(4 
Venesection  in  aortic  aneurism,  769 
in  congestion  of  liver,  823 
in  croupous  pneumonia,  586,  293,  298 
in  emphysema,  564 
in  hypera-niia  of  lung,  583 
in  pieuritis,  611 
in  simple  aniemia,  788 
Veratrum  viride  in  cerebro-spinal  fever, 
414 
in  croupous  pneumonia,  588,  596 
in  erysipelas  of  larvnx,  452 
in  exophthalmic  goitre,  613 
in  pieuritis,  629 
in  scarlet  fever,  197 
Vin  Mariani  in  corvza,  464 
Virus,  selection  of,  for  inoculation  in  small- 
pox, 245 
Volvulus,  1001 

forced  enemata  in,  1002 
surgical  treatment  of,  1002 
Von  Geith's  oil  jacket  in  pleurisy  ,626 
Vomiting  in  cancer  of  stomach,  956 
in  gastric  ulcer,  948 
in  liver  disease,  818 

w. 

Warburg's  tincture  in   ha>moglobina'mia, 
795 
in  malaria,  334 
Warm   applications   in   itching  of  small- 
pox, 252 
bath  in  abnormal  dentition,  868 
in  acute  bronchitis,  546 
in  congestion  of  liver,  824 
in  measles,  223 
in  scarlatinal  nephritis,  212 
drinks  in  bronchitis,  546 
Water  in  gall-stones,  836  ^ 
in  hepatic  cirrhosis,  832 
in  liver  disease,  807 
in  tvphus  fever,  289 
in  vomiting  of  liver  disease,  819 
in  yellow  fever,  382 
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Wuter-hamnier  pulse,  710 

Wet  pack  in  croupous  pneumonia,  591 

in  yellow  fever,  384 
Whiskey  in  acute  Itronchitis,  547 
in  catarrhal  pncunioniii,  (104 
in  chronic  intestinal  obstruction,  1006 
in  intestinal  j)aralysis,  1005 
in  a'denia  of  lung,  583 
Whooping  cough,  550 

antimony  in,  555 

antipyrine  in,  556 

aponiorphine  in,  555 

asafctida  in,  555 

atropine  in,  555 

belladonna  in,  555 

benzole  inhalations  in,  557 

bromoform  in,  556 

camphor  in,  555 

carbolic  acid  in,  556,  557 

chloral  in,  555,  557 

chloride  of  gold  in,  556 

chloroform  in,  555 

cocaine  in,  556,  557 

creasote  in,  556 

cyanide  of  mercury  in,  556 

electricity  in,  557 

ether  in,  555 

ethyl  bromide  in,  555 
iodide  in,  555 

general  consideration  of,  550 

hydrogen  peroxide  in,  556 

hyoscine  hydrol)roiiiate  in,  556 

illuminating  gas  in,  557 

ipecac  in,  555 

mercuric  chloride  in,  557 

musk  in,  555 

morphine  in,  555 

opium  in,  554 

oubai'n  in,  557 

pilocarpine  in,  556 

potassium  bromide  in,  555 
iodide  in,  555 

proj)hylaxis  in,  554 

resorcin  in,  557 

salicylates  in,  556,  557 

sodium  bromide  in,  555 

sulphuretted  hydrogen  in,  557 

tar  inhalations  in,  557 

thyme  in,  557 

turi)eutine  in,  556,  557 

valerian  in,  555 

X. 

Xylol  in  small-pox,  250 

V. 

Yellow  dock  in  syphilis,  73 
fever,  361 


Yellow  fever,  alcoholic  beverages  in,  394 

lotions  in,  384 
antipyrine  in,  392 
black  vomit  in,  prevention  of,  396 
blisters  in,  396 
calomel  in,  388 
castor  oil  in,  389 
champagne  in,  395 
diet  in,  385,  398 
disinfection  in,  382 
Simmons'  neutral  mixture  in,  391 
ergot  in,  397 
forms  and  stages  of,  363 
hygienic  management  of,  380 
ice  in,  384 
ipecac  in,  388 
leading  indications  for  treatment  in, 

399 
malignant  form  of,  399 
mild  form  of,  398 
milk  diet  in,  386 
mustard  foot-bath  in,  387 
Ogier's  aconite  mixture  in,  399 

purgative  mixture  in,  389 
opium  in,  392 
purgatives  in,  388 
salines  in,  389 
sponging  in,  384 
treatment  of,  365 

Albertini's,  379 

American,  380 

Buenos',  376 

Burgess',  365 

C'astellano's,  375 

C'lairac's,  374 

Finlay  and  Delgado's,  372 

Gamayo's,  370 

Havana,  365 

Joner's,  378 

LaCiuarda  and  Martinez's,  368 

Porto's,  377 

Zayas',  379 
typical  form  of,  386 
water  in,  382 
wet  pack  in,  384 
oxide  of  mercury  in  syphilis,  110 

Z. 

Zinc  chloride  in  chronic  larjMigitis,  470 

in  gangrenous  stomatitis,  865 

in  sclerotii'  rhinitis.  432 
iodide  in  chronic  rhinitis,  423 

in  sclerotic  rhinitis,  431 
oxide  in  cerebro-spinal  fever,  413 

in  chronic  g;\stric  catarrh,  920,  932 

ing-astric  ulcer,  946 

in  pruritus  ani,  1123 
Zittman  s  decoction  in  syphilis,  73 
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